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ENVIRONMENTAL ASSESSMENT

RELATED TO THE CONSTRUCTION AND OPERATION

OF THE RANCHO SECO

INDEPENDENT SPENT FUEL STORAGE INSTALLATION

1.0 INTRODUCTION

1.1 DESCRIPTION OF THE PROPOSED ACTION

By letter dated October 4, 1991, Sacramento Municipal Utility District (SMUD
or the district) submitted an application for a U. S. Nuclear Regulatory
Commission (NRC) license to construct and operate a dry cask independent spent
fuel storage installation (ISFSI) under 10 CFR Part 72, of the Commissions
regulations. The ISFSI will be located at the site of the Rancho Seco Nuclear
Generating Station (Rancho Seco) in Sacramento County, California. Although
SMUD submitted its original license application using the NAC-STC dual-purpose
cask as the reference cask [Ref. 1], the cask selection process resulted in
the selection of the NUHOMS transportable storage system. In accordance with
the original license application, SMUD submitted a revised Environmental
Report [Ref. 2] in a letter dated June 16, 1993. The ISFSI will provide long-
term onsite spent fuel storage until the fuel is transported offsite. This
Environmental Assessment (EA) addresses the expected environmental impacts
associated with the proposed construction and operation of the ISFSI on the
Rancho Seco site.

The Rancho Seco nuclear facility comprises approximately 35 ha (87 acres),
located within a 1003 ha (2480 acre) plot of land owned by SMUD. It is a
pressurized water reactor (PWR) supplied by the Babcock and Wilcox Company
(B&W). On September 16, 1974, Rancho Seco achieved initial criticality. On
April 18, 1975, commercial operation was begun. Rancho Seco was permanently
shut down on June 7, 1989, and was completely defueled on December 8, 1989.
NRC issued an Order and license condition on May 2, 1990, preventing SMUD from
moving fuel from the Rancho Seco reactor building without prior NRC approval.
SMUD submitted a Proposed Decommissioning Plan for Rancho Seco on May 20,
1991. SMUD plans to store the spent nuclear fuel from Rancho Seco at an ISFSI
until the spent nuclear fuel is accepted by the U. S. Department of Energy
(DOE), which is responsible for its permanent disposal. The shut-down Rancho
Seco nuclear facility has been operating in the Permanently Defueled Mode
since the Possession-Only License and Permanently Defueled Technical
Specifications became effective on April 28, 1992.

The ISFSI will be located within the Rancho Seco owner-controlled area. This
area is owned and operated by SMUD, which has complete authority over all
activities within the area. The site is located in the southeast part of
Sacramento County. Figure 1.1 shows the location of the proposed ISFSI
relative to the other features on the site, including the reactor buildings
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and security fence. Figure 1.2 provides additional detail on the ISFSI layout
and the berm along the southern boundary.

The proposed ISFSI is intended to provide storage capacity for Rancho Seco's
493 spent fuel assemblies. The spent fuel and associated control components
will be stored in a NUHOMS system for dry storage of PWR spent nuclear fuel
assemblies. The NUHOMS system is a trademarked product of VECTRA Technologies
Inc. (VECTRA) (formerly Pacific Nuclear Fuel Services, Inc.) of San Jose,
California. Similar NUHOMS storage systems are licensed for use at the
nuclear plant sites of H. B. Robinson, Oconee, and Calvert Cliffs. The Rancho
Seco system will be based on a modification of the design documented in the
Standardized NUHOMS-24P Safety Analysis Report (Ref. 3]. In addition to the
basic NUHOMS storage system, the ISFSI will have two NUHOMS MP-187 dual-
purpose casks for use as an overpack to isolate a breached Dry Shielded
Canister (DSC) from the environment.

The storage system will be designed to store Rancho Seco's spent fuel
assemblies and associated radioactive material as follows:

* Twenty-one DSCs for storing spent fuel assemblies. Sixteen of these
will accommodate fuel with control components, and four will store
fuel only. The remaining one will be used to hold failed fuel with
no control hardware.

* Twenty-two Horizontal Storage Modules (HSMs), one of these being a
spare.

* Two NUHOMS MP-187 multi-purpose casks.

Using this system, spent fuel assemblies will be loaded into a DSC. The DSC
will be placed inside of the dual-purpose cask in the spent fuel pool. The
dual-purpose cask will then be removed from the pool and placed in the cask
decontamination area where it will be sealed, drained, and dried. After
decontamination, the dual-purpose cask will be towed, within the plant site,
on a transport trailer to the ISFSI. There, the DSC will be pushed out of the
dual-purpose cask using a hydraulic ram and into the HSM. The ISFSI will be
configured with two parallel, back-to-back rows of 11 HSMs each. The pad is
designed to accommodate two rows of 13 HSMs, allowing room for the dual-
purpose casks. These casks will eventually be used to transport the spent
fuel (in DSCs) offsite. In addition, should the need arise to isolate a
breached DSC at the ISFSI, it can be removed from the HSM and stored in the
dual-purpose cask.

The dual-purpose cask with a DSC must be licensed under Part 72 of Title 10 of
the Code of Federal Regulations (10 CFR Part 72) for spent fuel storage, (the
dual-purpose cask with the DSC is also being reviewed by NRC for
certification under 10 CFR Part 71 for spent fuel transport. Licenses issued
for ISFSIs under 10 CFR Part 72 are for 20 years, but the licensee may file an
application with NRC to renew the license, if necessary,,prior to its
expiration. As required by 10 CFR Part 72, this EA addresses the site-
specific environmental impacts of construction and operation for the dry
storage ISFSI at the Rancho Seco site.
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1.2 BACKGROUND INFORMATION

The Rancho Seco Nuclear Generating Station is a light-water pressurized water
reactor (PWR). The current operating license is scheduled to expire on
October 11, 2008. However, Rancho Seco has ceased operation and is in the
process of decommissioning. As a result, the reactor has been defueled
permanently. The spent nuclear fuel from Rancho Seco would be stored at an
ISFSI until acceptance by the DOE, which is responsible for permanent
disposal. The storage of spent fuel is therefore interim storage until a
permanent disposal site is licensed. In 1975, the Commission directed the
staff to prepare a generic environmental impact statement on spent fuel
storage. The emphasis was on developing long-range policy and analyzing
alternatives for the handling and storage of spent fuel from light water power
reactors. In August 1979, the "Final Generic Environmental Impact Statement
(FGEIS) on Handling and Storage of Spent Light Water Power Reactor Fuel,"
NUREG-0575 [Ref. 4], was issued. The FGEIS concluded that an ISFSI represents
the major means of interim storage at a reactor site once the spent fuel pool
capacity has been reached. The FGEIS concludes that the use of dry passive
storage techniques for aged fuel appears to be both feasible and
environmentally acceptable, although environmental impacts need to be
considered on a site-specific basis.

1.3 PREVIOUS ENVIRONMENTAL ASSESSMENTS AND SUPPORTING DOCUMENTS

This Environmental Assessment relies on information supplied by SMUD in its
Environmental Report, Revision 1, [Ref. 2] for the proposed ISFSI for Rancho
Seco. In addition, supplementary information was submitted in response to NRC
questions in June 1992 [Ref. 5] and December 1993 [Ref. 6]. Several other
environmental documents have been prepared specific to the Rancho Seco site.
A Final Environmental Statement (FES) related to the Rancho Seco Nuclear
Generating Station was prepared by the U.S. Atomic Energy Commission in March
1973 [Ref. 7]. The FGEIS (NUREG-0575) [Ref. 4], the applicant's Safety
Analysis Report [Ref. 1], the Defueled Safety Analysis Report (DSAR) [Ref. 8],
and the Updated Safety Analysis Report (USAR) [Ref. 9] provide additional
information.

1.4 GENERIC DETERMINATION

The Commission has made certain generic determinations set forth in
10 CFR 51.23(a) that spent fuel can be safely stored, without significant
environmental impacts, for at least 30 years beyond the licensed-life for
operation of the reactor, at an onsite ISFSI, and that at least one permanent
disposal facility will be available within the first quarter of the 21st
century. Accordingly as set forth in 10 CFR Part 51.23(b), no discussion is
required on any environmental impact of spent fuel storage in an onsite ISFSI
for the period following the term of the initial ISFSI license.
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Fig. 1.1 Rancho Seco Site Layout Map

Security-Related Information

Figure Withheld Under 10 CFR 2.390
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Fig. 1.2 ISFSI Layout

Security-Related Information
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2.0 NEED FOR PROPOSED ACTION

Pancho Seco Nuclear Generating Station has ceased operation and the reactor
has been permanently defueled. The spent nuclear fuel will be stored at an
ISFSI in a transportable storage system. The District plans to discontinuf.
use the Rancho Seco spent fuel pool as it proceeds to place Rancho Seco in the
Hardened-Safe-Storage (SAFSTOR) phase of decommissioning. The District plans
to operate the Rancho Seco ISFSI until DOE accepts the spent nuclear fuel.
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3.0 ALTERNATIVES

SMUD evaluated several alternatives for interim storage of Rancho Seco's spent
fuel. The objective was to minimize the cost of spent fuel storage and to
ensure the health and safety of the public. SMUD determined that dry storage
at an onsite ISFSI is the most effective and economical method for Rancho
Seco. SMUD considered the following alternatives in its evaluation:

* Ship spent fuel to a permanent Federal repository.

* Store spent fuel at the Rancho Seco site in an ISFSI.

* Ship spent fuel from Rancho Seco to a reprocessing facility.

* Store spent fuel in other dry storage technologies.

* Ship spent fuel to other utility's spent fuel pools.

* Continue to store spent fuel wet in the spent fuel pool.

Ship spent fuel to a permanent Federal repository

'This is SMUD's preferred solution to the storage of spent fuel from Rancho
'Seco; however no permanent Federal repository is available. DOE is working to
develop a repository as required under the Nuclear Waste Policy Act of 1982,
as amended in 1987. DOE is carrying out site characterization activities at a
site at Yucca Mountain, Nevada, to determine if it is a suitable location for
a high-level radioactive waste repository. According to 'a November 1989 DOE
report, it is not likely that DOE will have a licensed repository ready to
receive spent fuel before 2010. Although DOE recommended that a Monitored
Retrievable Storage (MRS) facility be constructed and in operation by 1998,
the NWPA prohibits siting an MRS before obtaining a construction permit for
the repository. Irrespective of the restrictions imposed by the NWPA, the DOE
initiated a process, through the Nuclear Waste Negotiator's office, to locate
a willing and voluntary host for the MRS.'' The program''involved an open and
voluntary mechanism to'provide funding that would allow interested States and
Indian tribes to study the issues of spent fuel storage without ever having to
commit to be a host. This voluntary process would have only become final if
and when an agreement was reached between a willing host and the DOE.
However, even this voluntary process was effectively terminated when the first
of the potential hosts requested the second level of funding authorized under
the act. The funding would allow a serious and interested potential host to
study the issues in depth prior to making a commitment. State opposition to
the initiatives by the applicant, (an Indian tribe) resulted in a
congressional action, known after its author, as the Bingaman amendment. It
reads as follows: "... none of the (Department of Energy) funds provided under
this act shall be made available for Phase I-B grants to study the
feasibility of siting a MRS facility". This amendment terminated the current
voluntary process and further complicated the uncertainties of schedules for a
repository or MRS. Therefore, this alternative does not meet the needs of
SMUD.
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Store spent fuel at the Rancho Seco Site in an ISFSI

The absence of a Federal repository makes storage of spent fuel in dry
shielded canisters above ground SMUD's primary alternative.

Ship spent fuel from Rancho Seco to a reprocessing facility

There are currently no commercial reprocessing facilities in the United
States. There are facilities in operation in the United Kingdom, Japan,
Germany, and France. However, the political, legal, financial, and logistical
uncertainties associated with the shipment of spent fuel make this alternative
essentially impossible. In addition, the reprocessed wastes would eventually
be returned for storage, pending disposal, to the Rancho Seco and therefore
the environmental impact would be similar to the storage of intact fuel at
Rancho Seco.

Store spent fuel in other dry storage technologies

Alternatives to the NUHOMS transportable storage system exist. SMUD received
proposals from five cask vendors. It evaluated those proposals and concluded
that a choice of any of the storage systems would result in a similar
environmental impact. However, storing the fuel in a NUHOMS transportable
storage system would provide the most effective way to meet their interim
storage needs.

Ship spent fuel to other utility's spent fuel pools

In 1989, SMUD asked several neighboring utilities for permission to store
Rancho Seco's spent fuel in their spent fuel storage pools. The request was
uniformly rejected by the utilities that responded. Many of these utilities
face storage space shortage themselves.

Continue to store spent fuel wet in the spent fuel pool (No action)

SMUD evaluated the option of maintaining the spent fuel pool. A desirable
feature of this alternative is that the facility is currently licensed and in
operation. The environmental impact from the operation of the pool would be
similar to those presented in the GEIS [Ref. 4]. Undesirable features of this
alternative are that: (1) it requires the operation and maintenance of
support facilities, which include fire suppression, fuel handling machines,
and active cooling; (2) SMUD will not be able to complete decommissioning
Rancho Seco until DOE accepts the fuel for removal the fuel from the site; and
(3) the cost to maintain the spent fuel pool is estimated at $6 to $8 million
per year. The additional expense and delay in decommissioning afforded by
this option does not meet the needs of SMUD and is therefore not acceptable.
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4.0 SITE AND ENVIRONMENT'

The general environment around the Rancho Seco Nuclear Generating Station is
well characterized as a result of studies conducted in support of the
construction of the plant. This section briefly reviews the environment
surrounding the site, with emphasis on those features most likely to be
affected by the construction and operation of the ISFSI. Construction and
operational impacts are discussed in Section 6.

4.1 SITE LOCATION, LAND USE, AND TERRESTRIAL ECOLOGY

Site Location

The proposed ISFSI is located within the existing plant site for Rancho Seco
in the southeastern part of Sacramento County, California. The site lies in
Sections 27, 28, 29, 32, 33, and 34 of Township 6 North, Range 8E. The
approximate coordinates of the site are 38 degrees, 20 minutes, 40 seconds
north latitude and 121 degrees, 7 minutes, 9 seconds west longitude. It is 42
km (26 miles) north-northeast of Stockton and 40 km (25 miles) southeast of
Sacramento. The Sierra Nevada Mountains are to the east, and the Coast Range
along the Pacific Ocean is to the west. The area is characterized by flat to
lightly rolling terrain at an elevation of approximately 61 meters (200 feet)
mean sea level. East of the site the land becomes more rolling, rising to an
elevation of 183 meters (600 feet) at a distance of about 11.2 km (7 mi).

Land Use

The site is located in an area almost exclusively agricultural. There is a
ranch 1.6 km (1 mi) east of the site with dairy cows for domestic use only.
The closest occupied offsite residence is approximately 1494 m (4900 ft)
south of the proposed ISFSI site. Within an 8 km (5 mi) radius of the site,
there are several houses, barns, pastures, and fields with a variety of crop
plants. Principal crops include tomatoes, beans, alfalfa, clover-seed, and
oats. This 8 km (5 mi) radius is defined as the low population zone, with few
tourist attractions and little seasonal variation in population. There are
three large-scale commercial dairies nearby, each with over 200 cows. The
closest dairy is approximately 13 km (8 miles) northwest of the site.

State Route 104 (Twin Cities Road) runs north of Rancho Seco in an east-west
direction. This road is used primarily by local traffic for transporting
agricultural goods. It connects with US Route 5 and State Route 99 to the
west and State Route 88 to the east. The Rancho Seco Access Road leads from
Twin Cities Road to the plant and to the Rancho Seco Reservoir and Recreation
Area. Rail access is via a spur from the existing Southern Pacific Railroad
line parallel to the site. The nearest major airfield is the Mather Air Force
Base, 18 miles (29 km) northwest of the site.
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The distance and direction from the ISFSI
follows:

boundary to other nearby features

Distance Direction

Nearby Feature (N) (ft)

Clay East Road 1036 3400 South

Nearest Resident

Uptight Feedlot (grain
processing plant)

Owner-controlled area boundary

Rancho Seco Park entrance

1494 4900

1164 3820

South

South

West
North

East

366
457

975

1200
1500

3200

Twin Cities Road (nearest road) 823 2700 Northeast

Within a 16 km (10 mi) radius of Rancho Seco are 16 institutions and
facilities. They consist of five public schools, one private school, one
tuberculosis treatment center, four residential care homes, an adult training
center for the developmentally disabled, a California Department of Forestry
Fire Academy, the Preston School of Industry, a nudist ranch, and Mule Creek
State Prison. Permanent population within this area is less than 15,550
according to 1989 statistics.

There are five counties within a 24 km (15 mi) radius of Rancho Seco. Only
small portions of El Dorado and Calaveras counties fall within this radius,
and there is no significant projected growth planned. The remaining three
counties are examined in detail below.

Amador County

Amador County is considering the following six projects. Since not all of
them may be completed, they represent the upper bound of planned activity
within the area.

* East Lambert Mine Reactivation and Clay
will employ over 100 people and will be
northwest of Rancho Seco.

Industrial Tile Plant:
located 17.7 km (11 mi)

This

* Buena Vista Meadows: A housing development of 125 residential lots,
21 km (13 mi) east-southeast.

* Comanche Oaks: A housing development of 131 residential lots, 19 km
(12 mi) southeast.

* Comanche Greens: A golf course and housing development of 683
homes, located 14.5 km (9 mi) southeast of Rancho Seco.
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* Goose Hill: A housing development of 25 residential lots, 22.5 km
(14 mi) east-southeast.

* Murieta Ranches: A housing development of 10 residential lots, 22.5
km (14 mi) east-northeast.

* City of lone: Several developments are planned within the next 10
years, totaling 2113 residential units with a predicted population
increase of 5621 people. lone is located 17.7 km (11 mi) east of
Rancho Seco.

Sacramento County

The Planning Department for the City of Sacramento intends to leave the
majority of the area within the 15 mile (24 km) radius of Rancho Seco as
agricultural. The County of Sacramento projects the following development:

* Elk Grove/Vineyard: Over the next 10 years approximately 40,000
residential units will be built. It is located'22.5 km (14 mi) west-
northwest of Rancho Seco.

* Galt: A 4200-unit housing development is currently under construction.

* Clay Station 1200: Located 8 km (5 mi) northwest of Rancho Seco, this
project is still waiting approval by the planning board. It consists of
222 residential lots, one school, one equestrian area, one fire station,
and four wetland conservation areas.

San Joaquin County

The following four areas are currently being developed:

* Ramm Ranch: A housing development located 22.5 km (14 mi) south-
southwest of Rancho Seco. There are 12 planned lots, although
construction has not yet begun.

* River Oaks: Located approximately 21 km (13 mi) south of Rancho Seco,
this project consists of 300 single-family homes. Estimated completion
date is approximately 1999.

* Buckeye Ranch: A 26-unit housing development, golf course, equestrian
center, and nature preserve. The perimeter is approximately 22.5 km
(14 mi) southwest of Rancho Seco. It is not currently approved. If
approved, it will take two to three years to complete.

* Dry Creek Village: Located 19 km (12 mi) southwest of Rancho Seco.
This project calls for 187 residential units but is presently only in
the preparation phase.
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Terrestrial Ecology

The site is located at the eastern edge of the Central Valley grassland in the
vegetation type known as the California prairie or the California annual
grasslands. The Rancho Seco topography is one of gently rolling hills
stretching to the northwest and southeast. To the west, the grassland
continues onto the flat alluvial plain of the Central Valley floor. The site
has limited water. Potable water is obtained from the site well. Water for
Rancho Seco is from the Folsom South Canal, built by the Bureau of Reclamation
as part of the Central Valley Project. There are large areas of vernal pools
found within 3.2 km (2 mi) south and east of the site.

Like other annual grasslands, the Rancho Seco site is highly seasonal and
limited by annual precipitation. Variation in rainfall affects soil moisture
and grassland productivity. The grasses become dormant during the summer
season because of the combined stress of high temperatures, strong solar
insolation, low atmospheric humidity, and low soil moisture. The principal
species found at Rancho Seco are Erodium botrys, Bromus spp., Lupinus bicolor
and Festuca spp. No rare or unusual species are encountered. The grasslands
can be distinguished as one of two distinct associations. These are as
follows:

* The "Upland" Annual Grasslands is land that is relatively well
drained and does not contain standing water. It is dominated by
grasses and forbs ( broad-leafed plants).

* The "Vernal Pool" areas correspond to the extent of hardpan Redding
soil. Winter rains fill the depressions to begin the annual cycle
of vernal-pool development. The plant species of vernal pools are
quite unique to this kind of habitat, and the vernal pools retain
their unique character except when insufficient rainfall allows
typical annual grassland species to successfully invade the vernal
pool areas.

Savannah sparrows, Brewer's blackbirds, meadowlarks, horned larks, red-tailed
hawks, turkey vultures, and sparrow hawks are sighted frequently at Rancho
Seco. Several species of water fowl, including geese, are common. Many
migratory bird species use the area during the late fall and winter but leave
during the spring to breed in other areas. Meadow voles (Microtus
californicus), pocket gophers (Thomomys bottae), rabbit (Lepus californicus),
California quail (Lophortyx californicus), and various species of mice are
also found. Skunk and raccoon have been sighted near the water. The cattle
in the area of Rancho Seco are the dominant consumer. Lack of browse and
cover makes this area unsuitable as a deer habitat.

4.2 WATER USE AND AQUATIC RESOURCES

The site is bounded on the north by Hadselville Creek, which intercepts all
drainage from the site and empties into Laguna Creek to the West. Flow
continues westerly by Laguna Creek South, a tributary of the Consumnes River,
and into the Mokelumne River. The Mokelumne is a tributary of the southerly
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flowing Sacramento River, entering it approximately 32 km (20 mi) south of

Sacramento.

Storm water runoff at the Rancho Seco site is controlled primarily by surface

ditches. Flow over the site will be diverted around the ISFSI to natural
stream channels. When this is not possible, it will be diverted down cut
slopes to the plant drainage system. Plant grade at approximately 50 km (165

ft) above sea level permits excellent drainage without danger of flooding.

Ground water in this area occurs under free or semi-confined conditions as a

part of the Sacramento Valley Ground Water Basin. The storage capacity is

large but is steadily dropping near the site. The water is stored chiefly in

the Mehrten Formation. The sand and gravel zones of the formation yield water

readily to wells.

Galt and Lodi are the closest communities with public ground water supplies.
The wells supplying these towns draw water from recent alluvium. The time for

ground water moving from the Rancho Seco site to reach the Galt area has been

calculated to be 1853 years. The movement to Lodi would take even longer due

to the increased distance.

4.3 SOCIOECONOMIC, HISTORICAL, ARCHEOLOGICAL, AND CULTURAL RESOURCES

The immediate area surrounding the Rancho Seco site is predominately rural.

The additional work force required during construction will not be of

sufficient size, or their stay of sufficient duration, to affect the basic
socioeconomic characteristics of the local area. There are no historical
landmarks within a 16 km (10 mi) radius of Rancho Seco. Approximately 20
landmarks are within 24 km (15 mi). North and west of Rancho Seco are
registered monuments to the early settlers of the area. An archaeological
survey of the Rancho Seco area was conducted by Sacramento State College
before filling the Rancho Seco reservoir. A review of archeological records

and a field reconnaissance was made. No finding of archeological sites within
the Rancho Seco site was reported.

4.4 DEMOGRAPHY

The population density in the vicinity of the Rancho Seco Nuclear Generating
Station is generally low. The nearest offsite occupied residence is
approximately 1494 km (4900 ft) south of the proposed ISFSI site. Within the

8 km (5 mi) radius, the area is primarily farm land with few tourist
attractions and little seasonal variation in the population. The Rancho Seco

Reservoir and Recreation Area, located 976 m (3200 ft) east of the site,
attracts a number of day visitors to the area. In 1977 there was a peak of

240,000 visitors. Estimates result in a projected daily maximum of 600

additional people in the low population zone surrounding Rancho Seco.

The 1989 permanent population in a 3.2 km (2 mi) radius surrounding the Rancho

Seco site was estimated at 77 people, and within 8 km (5 mi) was estimated to
be 877 people.
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4.5 METEOROLOGY

The climate in the region of the Rancho Seco Nuclear Generating Station is
characteristic of the Great Central Valley of California. Summers are hot
and cloudless, and the winters are mild. The rainy season occurs between
October and May, with more than two-thirds of the annual rainfall occurring in
December through March. Heavy fog occurs in mid-winter, primarily in December
and January, and may last for several days.

The mountains that surround the valley to the west, north, and east are the
most important geographical influence on the climate. The mountains collect
much of the precipitation, resulting in moderation of winter storms that pass
through the area. South to southeast winds accompany the rains that occur in
the valley. The cold north and northwest winds are warmed as they pass over
the mountains to the north and descend into the valley. A similar condition
occurs infrequently in the summer when a steep northerly pressure gradient
develops, producing a heat wave.

The Central Valley warms greatly during the day, resulting in a marked thermal
contrast between the valley and the air over the Pacific. The Coast Range
separates the marine air from the valley air. Tornadoes are rare in
California, and the intensity is much less than the "classical mid-western
type." The occurrence is so unusual that it poses no threat to the safety of
the ISFSI. The rainfall average for Rancho Seco is around 41 cm (16 in) per
year, based on data from Sacramento. Monthly average temperatures range from
40 to 240 C (400 to 750 F), with extremes ranging from -9° to 465 C (150 to
1150 F). Thunderstorms are rare, with an expected frequency of three to five
times per year in the ISFSI area.

4.6 GEOLOGY, SEISMOLOGY, AND SOILS

The Rancho Seco site is about 40.2 km (25 mi) southeast of Sacramento in the
low hills at the edge of the Sierra Nevada Mountains. The site is founded on
the Pliocene Laguna Formation and is underlain by approximately 457 to 610 m
(1500 to 2000 ft) of Tertiary or older sediments deposited on a basement
complex of granitic to metamorphic rocks. Detailed field mapping, auger
holes, soil samples, and geophysical refraction profiles indicate the
unfaulted nature of the sediments.

The nearest fault system, the Foothill Fault System, is about 16 km (10 mi) to
the east of the site. It has been inactive since the Jurassic Period,
approximately 135 million years ago. The nearest active faultings along which
historic large earthquake shocks have originated are the Hayward and San
Andreas Faults, 113-143 km (70 and 89 mi) to the west, respectively, and the
faults 129 km (80 mi) to the east beyond the Sierra Nevada Range. Earthquake
shaking may occur as the result of shocks along distant faults, but because of
their distant origin and the nature of the foundation material beneath the
site, ground accelerations greater than 0.05 g should not occur during the
life of the ISFSI. Nonetheless, the proposed design basis earthquake for the
ISFSI is .25g vertical and 0.17g horizontal.
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5.0 DESCRIPTION OF THE RANCHO SECO ISFSI

"The proposed ISFSI is designed to safely store spent fuel by confining the
fuel and providing radiation shielding by incorporating physical components
and a system of complementary procedures to protect both the onsite personnel
and the general public. The physical components of the proposed ISFSI are
described in Section 5.1, while the operational procedures are described in
Section 5.2. The planned monitoring program for the ISFSI is described in
Section 5.3.

5.1 ISFSI COMPONENTS AND DESIGN

The Rancho Seco ISFSI consists of a concrete slab, approximately 69 m (225 ft)
long, 52 m (170 ft) wide, and 61 cm (2 ft) thick, onto which the HSMs and
loaded DSCs will be placed. It will have two parallel, back to back rows of
11 HSMs and shield walls, and two dual-purpose MP-187 casks. Each HSM is
approximately 6 m (19 ft) long, 4.5 m (15 ft) high, and 3 m (9.7 ft) wide.
There will be about 15 cm (6 in) between HSMs when positioned on the slab.
The outside end walls of an HSM array are shielded by 61 cm (2 ft) thick
shield walls. The ISFSI slab surrounding-the HSMs will be tapered to
approximately 15 cm (6 in) inches thick. The ISFSI is surrounded by a double
'security fence with entrance gates on the east side and a berm along the
southern boundary. A 3 m (10 ft) by 3 m (10 ft) pre-engineered building will
'be erected in one corner of the ISFSI to house lighting and security
equipment. The only support systems required are those necessary for
transferring the loaded and sealed DSCs from the Fuel Storage Building to the
ISFSI. The DSCs, HSMs, MP-187 casks, and the cask lifting yoke are the only
components associated with the Rancho Seco ISFSI that are important to safety.
Other components, including power supplies and lights, do not perform safety
functions. The most notable design features unique to Rancho Seco are the MP-
187 dual-purpose casks and the neutron-poisoned DSC guide tubes.

The NUHOMS system to store irradiated fuel and control components will be used
at the Rancho Seco ISFSI. In the spent fuel pool, 24 fuel assemblies will be
loaded into a DSC, which is already inside of the dual-purpose cask. The
dual-purpose cask containing the loaded DSC will be removed from the pool and
placed in the cask decontamination area, where it will be sealed, drained, and
dried. The DSC cavity will then be filled with helium. The DSCs will be
sealed using double seal welds.

After decontamination, the dual-purpose cask will be placed on a transport
trailer and towed to the ISFSI. At the ISFSI the loaded dual-purpose cask
will be aligned with the HSM, and the DSC transferred from the dual-purpose
cask into the HSM using a hydraulic ram. The HSM access door will then be
welded shut.

The NUHOMS system is a totally passive system with natural convection cooling
sufficient to maintain safe fuel cladding temperatures. The HSM provides
adequate shielding to meet the requirements of 10 CFR 72.104. Each of the
storage system components are discussed below.
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Spent Fuel

Because they are highly radioactive, spent nuclear fuel and associated control
components present a potential hazard to plant personnel, the general public,
and the environment. The transportable storage system is designed to safely
store these irradiated materials by confining the material and providing
shielding from direct radiation. SMUD intends to place Rancho Seco's 493
spent fuel assemblies and associated irradiated material into dry storage at
the ISFSI. They will be stored with the assurance that there is no potential
for nuclear criticality, that maximum allowable fuel cladding temperatures are
not exceeded, and that dose rates outside the HSMs are within the allowable
design limits.

Dry Shielded Canister

The cylindrical shell and the top and bottom cover plate assemblies form the
pressure retaining containment boundary for the spent fuel. The internal
basket assembly contains discrete storage absorbing material for 24 PWR spent
fuel assemblies. The DSCs contain neutron absorbing material and are equipped
with two shield plugs to minimize the occupational doses at the ends during
drying, sealing, and handling operations. Three types of DSCs will be used at
the Rancho Seco ISFSI:

* DSCs with neutron absorbing material for spent fuel only. The
neutron absorbing material is used to expedite licensing for
transport under 10 CFR Part 71.

* DSCs with neutron absorbing material for spent fuel with control
components.

* One DSC without neutron absorbing material to accommodate failed
fuel.

Key design features of the DSCs are summarized in Table 1, below:
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Table I Design Features of the Dry Shielded Canister (DSC).

Fuel Assemblies per DSC 24

Overall Length 4.72 m (186.0 in)

Outside Diameter 1.71 m (67.25 in)

Shell Thickness 16 mm (0.625 in)

Heat Rejection 24.0 kw

Internal Atmosphere Helium

Maximum Design Pressure 344 kpa (50.0 psig)

Equivalent Cask Drop Vertical & Horizontal - 75 g
Deceleration Oblique - 25g9

Materials of Construction Carbon Steel Internals, Carbon
Steel or Lead Shield Plugs,
Stainless Steel Shell,
and Neutron Absorbing Material

Service Life 50 years*

* Expected life is actually hundreds of years.

Dual-purpose Cask

The Rancho Seco ISFSI will have two MP-187 dual-purpose
one or more of the following functions:

* Transfer loaded DSCs from the spent fuel pool
ISFSI to the spent fuel pool

casks, which may perform

to the ISFSI, or from the

* Isolate a breached DSC from the environment, if needed to recover from
an off-normal event.

* Transport loaded DSCs offsite, for example to a Federal repository

The cask body includes the containment boundary, a structural shell, gamma
shielding, and neutron shielding. The cask body will be designed and fabricated
to ASME Section III, Class 1 component (Subsection NB). No credit will be taken
for the DSC shell providing a containment function during transport. A cover
plate is provided to seal the bottom hydraulic ram access penetration of the cask
during fuel loading. Removable shield covers are provided to cover the exposed
ram access penetration during transport to or from the ISFSI to keep personnel
exposures As Low As Is Reasonably Achievable (ALARA). Removable upper and lower
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trunnions are provided for cask handling and down-ending operations.

Key design features of the dual-purpose casks are summarized in Table 2, below:

Table 2 Design Features of the Dual-purpose Cask (DPC).

Payload Capacity 36,300 kg (80,000 lbs) Dry
40,900 kg (90,000 lbs) Wet

Gross Weight

Handling 90,700 kg (200,000 lbs)

Transport 86,200 kg (190,000 lbs)

Equivalent Cask Drop Vertical & Horizontal - 75 g
Deceleration Oblique - 25 g

Materials of Construction Stainless Steel, Lead, and Neutron
Absorbing Material

Service Life 50 years

Horizontal Storage Module

The HSM is a self-contained modular structure for storing a DSC. It is
constructed from reinforced concrete and structural steel. The storage modules
will be prefabricated, transported to the site, and set in place. The modular
design facilitates decommissioning the ISFSI after the fuel has been moved
offsite.

Key design features of the HSMs are summarized in Table 3 below:
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Table 3 Design Features of the Horizontal Storage Module (HSM).

Capacity One DSC per HSM

Array Size 22 Module Array

Length 5.5 m (18.1 ft)

Height 3.5 m (15 ft)

Width 2.9 m (9.7 ft)

Heat Rejection 24.0 kw (5 yr. cooled fuel)
Capacity

Heat Removal Natural Circulation

Materials of Reinforce Concrete.and
Construction Structural Steel

Service Life 50 years

Transfer Trailer/Hydraulic Ram

The transfer trailer transports the cask support skid and the loaded dual-
purpose cask between the Fuel Storage Building and the ISFSI. This heavy
industrial trailer, with a capacity to transport 1400 kg (125 tons), is
designed to ride low to the ground as it transits to the HSM and to minimize
the height of the dual-purpose cask height during transport and DSC transfer
operations. The hydraulic ram is used to move the DSC from the dual-purpose
cask into the HSM or from the HSM into the cask. The design of the ram system
provides positive alignment of the major components during DSC transfer
operations.

5.2 ISFSI OPERATIONS

The ISFSI will operate according to procedures and administrative controls
consistent with those in place at Rancho Seco.

Before any fuel loading or transfer operation, SMUD will conduct pre-
operational tests to ensure that equipment is functioning properly so that the
fuel can be transferred safely. Acceptance criteria will be specified for
each procedure. Test results not meeting the criteria will be evaluated, and
corrective action will be taken to achieve acceptable results. SMUD has an
approved Rancho Seco Quality Assurance Manual to ensure public safety. All
activities, plans, and programs at Rancho Seco are governed by this document.
The ISFSI will operate in accordance with this document.

In addition, procedural controls will be applied to the fuel selection and
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verification process. This will ensure that appropriate fuel assemblies are
selected for placement into the proper DSC.

5.3 MONITORING PROGRAM

An effluent monitoring program is not applicable to the ISFS1, because its
operation will not result in any water or other liquid discharges. It also
will not generate any chemical, sanitary or solid wastes, or release any
radioactive materials in solid, gaseous, or liquid form during normal
operations. Similarly, because there are no liquid or gaseous effluents from
the ISFSI, special environmental monitoring for these exposure pathways is not
necessary. Therefore, a separate environmental measurement program for the
ISFSI is not warranted.

To help ensure proper operation of the ISFSI system, SMUD will incorporate
monitoring of the ISFSI area in the Rancho Seco Radiological Environmental
Monitoring Program (REMP). The REMP provides measurements of radiation and
radioactive materials in those exposure pathways that have the highest
potential exposure to the public from plant activities. The REMP has
been revised to provide approximately two years of pre-operational
thermoluminescent dosimeter (TLD) data for the ISFSI area. The results of the
REMP for Rancho Seco are submitted to the NRC annually in the Annual
Radiological Environmental Operating Report.

An operational surveillance program to monitor the safe operation of the ISFSI
is planned. A security inspection will be performed at least daily to check
the physical integrity of the HSMs and the ISFSI. This inspection will
involve a walk around of the ISFSI perimeter during which the HSMs will be
checked for any condition that could lead to an obstruction of the vents.
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6.0 ENVIRONMENTAL IMPACTS OF THE PROPOSED ACTION

6.1 SITE PREPARATION AND CONSTRUCTION IMPACTS

The ISFSI site area will be developed and managed to minimize construction
impacts. All construction activities will comply with Federal, State, and
local regulations for environmental protection, as well as for occupational
safety and health.

6.1.1 Land Use and Terrestrial Resources

Construction of the ISFSI will affect approximately two acres of the 9.7 km
2

(2480 acre) Rancho Seco Nuclear Generating Station site area. A spoil area
located near the ISFSI site will be used for storage during construction. The
principal terrain alterations are from excavating and grading the ISFSI site.
SMUD estimates that 19114 M3 (25,000 yd3) of earth will be excavated during

ISFSI construction. The site is undisturbed soil with no vernal pools. The
slopes will be terraced if needed to prevent erosion. The concrete slab,
approximately 52 m (170 ft) by 69 m (225 ft), will be formed using ready-
mixed concrete transported to the site by truck. Areas'surrounding the ISFSI
will be reseeded after construction is completed. The construction will not
-have an impact on offsite land use.

Since the habitat is neither unique nor critical to local fauna and because
wildlife are allowed unrestricted egress from the area immediately surrounding
the construction site, disruption of their activities due to construction
noise is expected to be minimal,

6.1.2 Water Use and Aquatic Resources

Construction of the ISFSI will not have an impact on local water supplies.
Concrete for the slab will arrive on the site ready mixed. Drinking water and
water for cleaning operations and fugitive dust control will be provided from
the site well or Folsom South'Canal, or be transported to the site by truck.
The portable rest rooms provided during construction''require no onsite source
of water.

During clearing and excavation operations, a temporary drainage system may be
constructed to collect the runoff and'minimize erosion. The runoff will be
directed to the site outfall at the southwest boundary of the Rancho Seco
Industrial Area. Excavoted material will not be dumped into existing water
bodies. Since the construction of the ISFSI involves no use or degradation of
the regional water, its impact on fish and wildlife resources, water quality,
water supply, and aesthetics should be negligible.

6.1.3 Noise and Air-Quality Impacts of Construction

Construction of the ISFSI will generate noise, but due to the distance of the
site from the nearest residence the impact on the surrounding community is
considered to be acceptable. The expected impact of noise on the construction
workers will be minimal and will comply with Occupational Safety and Health
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Administration (OSHA) noise regulations. Displacement of resident fauna near
the ISFSI may occur due to construction activities that produce noise. The
impact, however, is expected to be minimal.

Temporary increases in levels of suspended particulate matter will result from
construction activities. In addition, exhaust from construction vehicles will
add to levels of hydrocarbons, carbon monoxide, and oxides of nitrogen. No
local or site air resources will be irretrievably committed to the proposed
ISFSI. Dust and particulate emissions will be controlled by wetting and, if
needed, paving of heavily traveled construction roads.

6.1.4 Socioeconomic Impacts of Construction

Construction of the Rancho Seco ISFSI is scheduled to be performed by local
construction forces wherever possible. Relocation of construction personnel
and their families is therefore not expected. A peak construction force of
about 20 workers, including all employees of contractors and their
subcontractors, is anticipated. Socioeconomic impacts associated with the
construction are expected to be minimal.

6.1.5 Radiological Impacts of Construction

All construction activities related to site preparation will have been
completed prior to the commencement of fuel transfer. Ambient radiation
levels at the construction site do not differ significantly from average
background levels in the area. Radiological impacts from construction
activities are considered to be negligible.

6.2 OPERATIONAL IMPACTS

6.2.1 Radiological Impacts of Routine Operations

External exposure to direct and scattered radiation is the primary pathway
through which site workers and nearby residents may receive a dose commitment
from normal operation of the ISFSI. Because the proposed ISFSI involves only
dry storage of spent nuclear fuel, there will be no gaseous or liquid effluent
associated with normal operations. Cask loading and decontamination will be
conducted within the Rancho Seco Nuclear Generating Station Spent Fuel
building under the 10 CFR Part 50 operating license. Radiological impacts
from gaseous and liquid effluent resulting from these operations fall within
the scope of impacts of reactor operations and the permanently defueled mode.

6.2.1.1 Offsite Dose

The Rancho Seco ISFSI site dose assessment was performed using the Monte Carlo
transport code MCNP. This model uses the HSM average dose rate of each
surface of the array. The design basis fuel total gamma source term used is
4.78E+15 photons/sec/assembly, and the neutron source term is 1.63E+8
neutrons/sec/assembly for a 5.5-year decay period. No credit was taken for
shielding by the berm on the south side or from the other storage modules and
casks.
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The maximally exposed member of the public is assumed to have continuous
Roccupancy at the nearest residence,'approximately 1494 m (4900 ft) south of
the ISFSI. At that location the dose rate from the ISFSI, filled to capacity
with design basis fuel, would be approximately 1 uSv (0.1 mrem/yr). The
potential dose commitment to the maximally exposed group from other fuel cycle
operations at Rancho Seco is less than 3.4 vSv/yr (0.34 mrem/yr) from the
liquid effluent pathway, and 4.0 pSv/yr (0.4 mrem/yr) from tritium.
Therefore, the radiation exposure due to all fuel cycle operations at the
Rancho Seco site will not exceed the regulatory requirements of 250 VSv/yr
(25 mrem/yr) in 10 CFR 72.104 and 40 CFR Part 190. The requirements of 10 CFR
20.1301 are that the total effective dose equivalent to individual members of
the public from licensed operations does not exceed 1 mSv/yr (100 mrem/yr) and
that the dose in any unrestricted area from external sources does not exceed
20 oSv/hr (2 mrem/hr). With the ISFSI filled to capacity with design basis
fuel, the maximum dose rate at the ISFSI security fence is estimated to be
11.3 pSv/hr (1.13 mrem/hr). Existing environmental dosimeters at the ISFSI
location show that the direct radiation level from operations at Rancho Seco
is currently not distinguishable from background. Therefore, the dose rate in
any unrestricted area from external sources will not exceed 20 .Sv/yr
(2 mrem/hr) when the ISFSI is operational.

The ISFSI restricted area fence is approximately 107 m (350 ft) from the edge
lof the ISFSI pad. The dose rate at this distance is approximately 1 VSv/hr
-(0.1 mrem/hr). With a conservative occupancy factor of 500 hr/yr, the annual
dose to an individual member of the public would be 500 gSv/yr (50 mrem/yr).
This is below the 10 CFR 20.1301 regulatory limit of 1 mSv/yr (100 mrem/yr).

The nearest owner-controlled area boundary is located 366 m (1200 ft) west of
the ISFSI. With the assumption of 100 percent occupancy at the site boundary,
the total annual exposure is 207 kSv (20.7 mrem). This is below the
regulatory limit of 25 mrem (250 uSv). The use of a 100 percent occupancy
factor is extremely conservative. In addition, a berm on the south side of
the ISFSI and hilly terrain will result in actual dose rates being lower than
the predicted values.

Appendix I of 10 CFR Part 50 sets forth design objective dose commitment
guides for liquid and gaseous effluents released from nuclear power reactors.
For each reactor, the maximum annual dose commitment to an individual in an
unrestricted area is 30 "Sv/yr (3 mrem/yr) due to liquid effluents and 50
uSv/yr (5 mrem/yr) due to gaseous effluents. Current dose levels as the
result of the release of radioactivity in effluents are well below the 10 CFR
Part 50, Appendix I, design objectives. Since no liquid or airborne effluents
are postulated to emanate from the ISFSI, the direct and scattered radiation
discussed above will be the total radiation exposure to the public.

There are 77 permanent residents located with'in a 3.2 km (2 mi) radius of the
Rancho Seco site, with the nearest resident living approximately 1500 m (4900
ft) south of the ISFSI. Using the conservative assumption that all of the
residents are located at the same distance as the nearest resident, the total
collective annual dose due to ISFSI operations would be .000078 person-Sv
(0.0078 person-rem).
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6.2. 1.2 Collective Occupational Dose

Spent fuel storage at the Rancho Seco ISFSI will result in a small increase in
the total occupational dose at the site. Occupational radiation exposure for
ISFSI operations is expected to result during loading, transport, and
emplacement of the casks. The onsite collective dose has been assessed by
estimating the number of personnel required to perform specific tasks, the
time required to do them, and the estimated radiation levels in the areas in
which the tasks are performed.

The features of the storage system and administrative controls in place for
ISFSI operations will ensure that all exposures are maintained ALARA. The
construction of the ISFSI and placement of the 22 HSMs will be completed
before fuel is transferred to the ISFSI. Therefore, there will be no
occupational dose to workers during construction of the ISFSI.

The estimated total occupational exposure per fuel transfer operation is
approximately 14 person-mSv (1.4 person-rem). The entire fuel transfer
campaign will involve the transfer of 21 loaded DSCs from the spent fuel pool
to the ISFSI, with a total exposure of about 294 person-mSv (29.4 person-
rem).' The estimated annual collective dose to Rancho Seco workers not
directly involved in the fuel transfer operations is approximately 3 person-
mSv (0.3 person-rem), as shown in Table 6.1. The estimated annual does for
surveillance and preventative maintenance at the ISFSI electrical building is
0.4 person-mSv (0.04 person-rem). These estimated doses were calculated with
the "fuel with control component" DSC for the source term, since this type of
DSC provides the bounding neutron and gamma source.

6.2.2 Radiological Impacts of Off-Normal Events and Accidents

A variety of accident scenarios which may affect the safe operation of the
Rancho Seco ISFSI have been postulated. These include earthquakes, tornados,
tornado missiles, lightning, fires, pressurization of the DSC, blockage of air
inlets and outlets, cask drop, leakage of the DSC, and loss of air outlet
shielding. The canisters and storage modules are designed to withstand the
resultant forces from these accidents. However, two of the postulated
accidents have possible offsite radiological consequences. These are loss of
air outlet shielding and canister leakage. Of these, canister leakage is the
bounding case accident.

For assessment purposes, an accident is postulated wherein a non-mechanistic
simultaneous failure of the fuel cladding and the confinement boundary of the
DSC occurs. This results in the loss of the helium cover gas and 30 percent
of the radioactive Kr-85, I-129, and H-3 inventory in the spent fuel for one
DSC. This release fraction is the most conservative available (Regulatory
Guide 1.25 [Ref. 11]) for fission gases.

1 Table 7.3 in Ref. 1 contains a detailed listing of personnel involved
in fuel handling operations.
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Table 6.1 Estimated collective dose to Rancho Seco Workers not directly
involved with"ISFSI operations

Location Number of Dose rate Occupancy Annual Dose
Individuals Factor

(person-
- (mrem/hr) (hr/yr) mrem/yr)

Maintenance 17 2.36E-3 2080 83.45
Shop
(Maintenance)

Fabrication 16 2.07E-3 2080 68.89
Shop

Switchyard Varies 3.34E-3 * 09.34
Control

Training and 68 4.45E-4 2080 62.94
Records Bldg.

PAP Bldg 29 2.81E-4 1040 08.47
(Security)

Machine Shop 29 2.36E-3 1040 71.18
(Security)

Total** 304.27

(3.04 person-mSv)

* The switchyard control room is subject to various calibrations and
preventative maintenance activities. The estimated occupancy is 2797
person-hours per year.

** This collective annual dose is based on the estimated staffing levels at
Rancho Seco at the beginning of the fuel transfer campaign. After the
spent fuel is in dry storage at the ISFSI, the staffing level will be
reduced by about 75 percent.
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The release fraction estimates for particulate radioactivity used in this
analysis were based on a worst-case scenario for air-cooled transportation
casks [Ref. 12]. Scenario 5 of this reference, while not directly relatable
to a non-mechanistic simultaneous failure of the DSC, is expected to provide a
reasonable assumption. Furthermore, this reference clearly indicates that
particulate releases contribute an insignificant amount to the radiation dose.
The cited scenario considers all release mechanisms that are credible for air-
cooled casks. Once radionuclides have been released from the fuel rods, they
are postulated to escape the HSM. The accident damage is not expected to
provide a pathway with a large cross-sectional area from the DSC cavity to the
environment; the most likely release pathway would consist of only a small
section of a failed DSC. In addition to the small release area, radionuclides
can condense, plate out, or be filtered out before escaping the HSM, showing
this to be an extremely conservative set of assumptions.

Tables 6.2 and 6.3 summarize the radiological impact of this DSC hypothetical
accident scenario. Nuclide inventories are based on data from the Safety
Analysis Report [Ref. 13] for the Rancho Seco ISFSI. The atmospheric
dispersion coefficient, x/Q, taken from Ref. 11, is based on a distance of
340 m (1200 ft.) to the site boundary.

Table 6.2 Hypothetical whole-body doses at the controlled area boundary
resulting from a DSC leakage accident at the Rancho Seco ISFSI

Nuclide Cask Release x/Q Breathing Dose Dose at
Inventory Fraction Rate (1) Conversion site

Factor (2) boundary
(Ci) (%) (s/i3) (m3/s) (rem/ACi) (rem)

H-3 3.79E9 3.0E-1 4.OE-3 2.54E-4 6.40E-5 7.39E-2
Kr-85 5.78E10 3.OE-1 4.OE-3 N/A 4.83E-10* 3.35E-2
I-129 4.10E5 3.OE-1 4.OE-3 2.54E-4 1.74E-1 2.17E-2
Cs-134 1.76E11 5E-10 4.OE-3 2.54E-4 4.63E-2 4.13E-6
Cs-137 9.83E1 5E-10 4.OE-3 2.54E-4 3.19E-2 1.59E-5
Co-60(3) 1.73E9 5E-10 4.OE-3 2.54E-4 2.19E-1 1.92E-7

TOTAL 0.129 rem
(1.29 mSv)

*rem-m 3/C i-s
(1) From Ref. 14
(2) From Ref. 15cuCi/CM 2

(3) Based on conservative assumption of 220 yic on PWR fuel.
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Table 6.3 Hypothetical thyroid dose at
resulting from a DSC leakage

the controlled area boundary
accident at the Rancho Seco ISFSI

Nuclide Cask Release X/Q Breathing Dose Dose at
Inventory Fraction Rate (1) Conversion Site

Factor (2) boundary
(ACi) (%) (s/M3) (m3/s) (rem/jCi) (rem)

H-3 3.79E9 3.OE-1 4.OE-3 2.54E-4 6.40E-5 7.39E-2
Kr-85 5.78E10 3.OE-1 4.OE-3 N/A 2.57E-10* 1.78E-2
1-129 4.10E5 3.0E-1 4.OE-3 2.54E-4 5.77E-1 7.22E-2
Cs-134 1.76E11 5E-10 4.OE-3 2.54E-4 4.11E-2 3.66E-6
Cs-137 9.83E11 5E-10 4.OE-3 2.54E-4 2.93E-2 1.47E-5
Co-60(3) 1.73E9 5E-10 4.OE-3 2.54E-4 5.99E-2 5.92E-8

TOTAL 0.841 rem
(8.41 mSv)

*rem-m3/j/Ci -s

(1) From Ref. 14 -

(2) From Ref. 15
(3) Based on conservative assumption of 220 pCi/cm2 on PWR fuel.

At the location of the nearest resident, 1494 m (4900 ft), the atmospheric
dispersion coefficient, x/Q, is reduced to 3.5E-4, with a corresponding dose
of 0.11 mSv (0.011 rem) and 0.74 mSv 0.074 rem) to the whole body and thyroid,
respectively.

These calculations show that the doses associated with this hypothetical
accident are well below the 10 CFR 72.106(b) site evaluation factor for
accident limit of 50 mSv (5 rem) to the whole body and any organ.

6.2.3 Nonradiological Impacts

6.2.3.1 Land Use and Terrestrial Resources

Operation of the ISFSI will not require the use of any land beyond that which
was cleared and graded during construction and is not expected to adversely
impact the terrestrial environment. Operation of the ISFSI will have a
minimal impact on the local wildlife. A fence surrounding the concrete
storage pads will prevent access by most wildlife.

6.2.3.2 Water Use and Aquatic Resources

The operation of the ISFSI requires no active heat dissipation system;
therefore, there will be no impact on surface or ground water quality or
aquatic biology. Rainfall runoff at the ISFSI will not be contaminated since
the exterior of the dual-purpose casks will be decontaminated to below
administrative limits prior to their transfer to the ISFSI.
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6.2.3.3 Other Effects of Operation

Noise

The only operational noise associated with the proposed action will result
from the transfer of spent fuel from the Fuel Storage Building to the ISFSI.
Since the noise associated with this operation is expected to be minimal, no
adverse impacts are expected.

Climatology

The installation of the ISFSI is not expected to affect the climate of the
region. The elevated cask temperature may cause the air temperature in the
immediate vicinity of the HSMs to be higher than ambient temperature.
However, the air temperature is expected to return to normal at a short
distance from the storage site. Thus, the affected area is relatively small
and localized. During rainy days precipitation may vaporize at the HSM
surface because of the elevated HSM surface temperature. Fog formation beyond
the Rancho Seco owner-controlled area boundary is expected to be negligible.
Any fog that would be formed in the vicinity of the ISFSI would not carry
radioactive materials.

6.2.3.4 Resources Committed

The only resources committed irretrievably, and not previously considered in
environmental documents, are the steel, concrete, and other construction
materials used in the foundation, canisters, and modules. This commitment is
not expected to impact the local population or biota.
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7.0 SAFEGUARDS FOR SPENT FUEL

"The Rancho Seco Long Term Defueled Condition.(LTDC) Physical Security Plan
describes the overall security policies'and outlines the specific criteria to
be followed by all individuals entering the Industrial and Protected Areas of
Rancho Seco. The Contingency Plan is included in the Security Plan as
Addendum C. The ISFSI will constitute a new'Protected Area, designed and
maintained in accordance with an approved revision to the Security Plan.

NRC requirements for the protection of an ISFSI are set forth in
10 CFR Part 72, Subparts H and K, which include provisions for security plans,
a security organization, response guards, detection aids, response force
action, communication capability, and law enforcement agency liaison.

The design basis for the Rancho Seco LTDC Physical Security Plan recognizes
that radioactive materials and equipment remaining onsite must be isolated
from the public by:

e Barriers to limit unauthorized access to the ISFSI.

* Surveillance to ensure long-term integrity of established barriers.

*10 CFR 72.24(3)(o) requires a licensee to protect against radiological
sabotage by the measures described in 10 CFR 72.180. Theft or diversion of
special nuclear material (SNM) is not considered to be a credible or realistic
scenario. This is due to the inherent protection of the spent fuel by the
difficulty in extracting the SNM and the fact that the SNM is defuse
throughout the total quantity of spent fuel in small amounts. This creates an
unattractive target for theft or diversion. In addition the material is
contained in massive reinforced concrete storage modules and a steel
container.

The security measures described in the LTDC Physical Security Plan are
designed to protect.against inadvertent public access and radiological
sabotage. Periodic audits and inspections'will be performed to verify
compliance with the plan.

During the fuel transfer campaign and the proposed DOE joint demonstration
program, SMUD will maintain both a wet and dry fuel storage area. This will
last approximately one to two years. After all of the fuel is removed from
the spent fuel pool, the Physical Security Plan will be revised to address the
ISFSI only.

Unescorted access to the Industrial Area will be limited to SMUD or its
contractor employees who have a need to be onsite and who have met the
training requirements. Visitors must be escorted while onsite. Access to the
ISFSI area will be limited to authorized individuals.

29



-

8.0 DECOMMISSIONING

On May 20, 1991, SMUD submitted its Proposed Decommissioning Plan for Rancho
Seco. The plan outlines SMUD's three-phased approach to decommissioning
Rancho Seco:

* Custodial-SAFSTOR, in which the spent fuel is stored onsite in the
spent fuel pool until approximately 1998.

* Hardened-SAFSTOR, which will be implemented after the fuel has been
moved into dry storage at the ISFSI.

* Deferred-DECON, which involves decontamination and dismantlement of
the facility after 2008.

SMUD has contracted with VECTRA to purchase a transportable storage system to
provide for the interim storage Rancho Seco's spent nuclear fuel. The spent
fuel pool at Rancho Seco must remain functional until all of the fuel has been
stored at the ISFSI and specific NRC approval for its discontinued need has
been obtained. The decommissioning of the ISFSI can be accomplished at the
end of the storage period when DOE is ready to accept spent fuel. The loaded
DSCs can be transported intact to a DOE waste storage facility. Due to the
zero-leakage design of the DSCs, no residual contamination is expected on the
concrete base pad. The HSMs can also be transported intact. The base pad,
fence, and peripheral utility structures will be decommissioned when the last
DSC and HSM are removed. After DOE has accepted the fuel, it may reuse the
dual-purpose casks and eventually decommission them.

As part of the Proposed Decommissioning Plan for Rancho Seco, SMUD has
submitted its financial assurance plan and decommissioning cost study. The
decommissioning cost study includes provisions for the construction of the
ISFSI, procurement of the storage system, and ongoing ISFSI support. SMUD has
committed to collect the funds required for ISFSI decommissioning as part of
ongoing funding program as detailed in the "Environmental Assessment, Notice
of Issuance of Environmental Assessment and Finding of No Significant Impact,
Safety Evaluation Report and Evaluation of the Decommissioning Funding Plan
Related to the Request to Decommission Rancho Seco Nuclear Generating Station"
[Ref. 17].
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9.0 SUMMARY AND CONCLUSIONS

9.1 SUMMARY OF ENVIRONMENTAL IMPACTS

As discussed in Section 6.1, no significant construction impacts are
anticipated. The activities will affect only a very small fraction of the
land area at the Rancho Seco Nuclear Generating Station. With good
construction practices, the potential for fugitive dust, erosion, and noise
impacts typical of the planned construction activities can be controlled to
insignificant levels. The only resources committed irretrievably are the
steel, concrete, and other construction materials in the ISFSI slab and
storage casks.

The primary exposure pathway associated with the ISFSI operation is direct
radiation of site workers and nearby residents. The dose to the nearest
resident from ISFSI operation is estimated to be about .1 gSv/yr
(.01 mrem/year). Table 9.4 of NCRP Report No. 94 [Ref. 16) shows the mean
exposure to an individual living in the United States from the natural
background radiation to be 3 mSv/yr (300 mrem/yr). Compared to thenatural
background dose, the potential contribution of the ISFSI is only a small
fraction of the total exposure a member of the general public will receive.
Because the Rancho Seco is no longer in operation, the only significant
radiation source present on the site, after decommissioning, will be the
ISFSI, and as shown above, this exposure is much less than .25 mSv/yr (25
mrem/yr) as required by 10 CFR 72.104.

The dose to an individual at the nearest site boundary from an accident has
been calculated to be well within the 5 rem criteria set forth in 10 CFR
72.106(b).

9.2 BASIS FOR FINDING OF NO SIGNIFICANT IMPACT

The proposed action has been reviewed relative to the requirements set forth
in 10 CFR Part 51, and based on this assessment it has determined that
issuance of a materials license under 10 CFR Part 72 authorizing storage of
spent fuel at the Rancho Seco ISFSI will not significantly affect the quality
of the human environment. Therefore, an environmental impact statement is not
warranted, and pursuant to 10 CFR 51.31, a Finding of No Significant Impact is
appropriate.
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11.0 LIST OF AGENCIES AND PREPARES

No outside agencies were contacted in connection with the preparation of this
EA. Those NRC staff members principally responsible for the preparation of
this EA are listed below.

Name Responsibility

Michael Raddatz

Y. S. Edward Shum

Project Manager,
Technical Review

Technical Review
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