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I. INTRODUCTION 
 
Statement of Goals  
 
Under the Nuclear Waste Policy Act of 1982, the Department of Energy has considered the suitability of the 
Yucca Mountain, Nevada site as a repository for nuclear materials.   As of February 26, 2009, President 
Obama’s draft budget removed funding for the planned nuclear waste storage facility.  While the current 
federal administration does not favor the site, its use remains a possibility subject to legal, political or judicial 
resolution. 
 
Understanding that nuclear waste is present at numerous sites throughout the United States (U.S.) as 
indicated on “Nuclear Waste Sites Nationwide”, nine of those sites, located in California, Arizona, Oregon, 
Washington and Idaho, are of interest to Churchill County.  If nuclear waste were to be removed from these 
sites for permanent disposal, the County was interested to learn more about the possible routing for the 
portion of the route that would be transported via rail. “Nuclear Fuel Locations” illustrates the nine sites 
and their proximities to Churchill County.   Union Pacific Railroad (UP) and Burlington Northern Santa Fe 
Railway Company (BNSF) are the two Class 1 freight railroads that serve the western United States.  Those 
Class 1 railroads’ routes are illustrated on the map as well.  Various short line railroads extend the reach of 
the two Class 1 railroads through their ownership and operation of branch lines that connect to the Class 1 
main lines and serve more remote locations.   
 
The railroad main line through Churchill County is Union Pacific’s east/west main line which traverses the 
northwest corner of the County.  “Railroad Routes” shows this main line and other transportation routes in 
the State of Nevada.  “Vicinity Map” shows railroad and primary highway routes within Churchill County. 
 
If nuclear waste were shipped via rail from various U.S. points of origin to the Yucca Mountain disposal site 
in southern Nevada, the two routes that have been under consideration are the Caliente Route and the Mina 
Route.  The potential Mina Route would entail completing a rail connection from Churchill County to Yucca 
Mountain via the Walker Tribal Reservation.  In the event the Mina route was not chosen, waste shipments 
would traverse Churchill County and the Hazen area in route to the proposed Caliente rail route.   
 

II. SCOPE OF THIS STUDY 
The nine sites having spent nuclear fuel materials which were considered are listed below.  For each site, 
mapping and available base line data on railroad infrastructure at the site was collected.  Four of these sites 
are presently open and operational; four are closed and are now used for power generation; and one was 
cancelled prior to becoming fully operational. 

1) Palo Verde Nuclear Generating Station, Arizona: Open. 
2) Diablo Canyon Power Plant, California: Open. 
3) Humboldt Bay Nuclear Power Plant, California: Closed. 
4) Rancho Seco Nuclear Generating Station, California: Closed. 
5) San Onofre Nuclear Generating Station, California:  Open. 
6) Idaho National Engineering Laboratory, Idaho:  Open. 
7) Trojan Nuclear Power Plant, Oregon:  Closed. 
8) Hanford Site, Washington: Closed. 
9) Satsop Nuclear Power Plant, Washington: Cancelled. 

 
To the extent it was available, information on the following topics was collected: 

 Existing rail service (condition of track and rail traffic). 
 Existing facilities on each site. 



Yucca Mountain:  Nuclear Fuel Locations and Associated Rail Facilities October 1, 2010 
Final Report 

TranSystems  501090077 
 

3

 Proximity to main rail service (branch line, main line, etc.) 
 Flow of goods in the area. 
 Population/community near each site. 
 Probable routes to the Hazen area and the Caliente route. 

III. BACKGROUND 
The Union Pacific Railroad main line passes through Churchill County on a route between Reno and Salt 
Lake City.  The main line is a single track and is maintained in strict accordance with Federal Railroad 
Administration (FRA) guidelines.  The FRA has established guidelines and standards which set the 
requirements for maintenance based on track speed.  This section of main line track is maintained to FRA 
standards allowing 79 miles per hour for passenger trains and 60 miles per hour for freight trains. Track 
vertical grades are typically less than one percent along the route through Churchill County due to the 
flatness of the topography.  The railroad’s right-of-way width is typically 100 feet with some sections that 
may have a 200 foot width.   No public agency or private access in the right-of-way or across the tracks is 
allowed without written permission from the railroad.  Since the mid-1990s, Union Pacific has been required 
by the Surface Transportation Board to allow Burlington Northern Santa Fe Railway Company trackage 
rights over this segment of the UP main line.  This was a condition of approval for allowing UP to purchase 
the former Southern Pacific Railroad.  This condition of purchase provided for the continuation of 
competition within this corridor.  There are a number of existing sidings along the main line.  The sidings are 
used by the railroad to allow space for trains to meet and pass and also allow for temporary and periodic rail 
car storage. 
 
Union Pacific uses this main line to transport intermodal trains and manifest freight trains between eastern 
and western locations.  The main line presently carries about 16 to 24 trains per day with a maximum 
running speed between 60 miles per hour for freight and 79 miles per hour for the two daily Amtrak 
passenger trains.  Manifest freight trains typically consist of about 80 to 150 rail cars and carry a mix of 
commodities such as coal, lumber, auto parts, finished automobile products, construction materials, 
propane, ethanol and ammonia.  During the past two decades intermodal shipments (containers on flat cars) 
carrying various products from China have been using this route. 
 
The Fallon branch line is a segment of track that extends from the main line to the east and ends in Fallon.  
The line’s function is to serve two industrial customers located in Fallon.  Union Pacific is supportive of the 
relocation of these customers to any site west of Fallon so that the east end of the Fallon branch line could 
be abandoned. The removal of a number of at-grade crossings in downtown Fallon would benefit Churchill 
County by allowing the City and/or County to negotiate a purchase of the UP right-of-way.   
 
The Mina branch line is a segment of track that extends from the main line to the southwest and extends to 
approximately the Hawthorne Depot.  The Mina branch line carries about two trains per day that run at 
speeds of about 20 to 25 miles per hour.   
 
In subsequent sections of this report, each plant is briefly described along with aerial photographs and maps 
to depict the facilities, existing track and other local information.   A discussion of possible rail transport 
routes is included, although there is some variability in the actual route that would be used.  Rail haul 
agreements with railroads and their customers are based upon point of origin and destination, but routing, 
timing and blocking of rail cars in order to assemble a full train are at the discretion of the Class 1 railroad or 
short line.  Weather conditions, volume, and track congestion can cause railroads to re-route cars along 
alternate routes without notice to customers.  As the U.S. railroads have consolidated over the past several 
decades, in many cases a railroad owns track or possesses track haul rights to allow some flexibility about 
the route used.  
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The railroad’s selection of routes in many instances would likely be based on the following factors: 
 Safest Route:  The most critical factor and defined by the following: 

 The best track conditions:  least adverse track grades, least difficult horizontal 
track geometry, numbers and ratings of bridges/culverts along the route (the 
least numbers of bridges/culverts and best ratings/conditions of those 
bridges/culverts), most sidings. 

 Least congestion:  least train traffic (especially least passenger traffic). 
 Greatest avoidance of population centers: minimal length of passage through or 

near populated areas, minimal road crossings.  Population centers also give rise 
to greater political pressures against using the route, and greater risk of 
incident/terrorism, etc). 

 Greatest avoidance of sensitive environmental areas:  least proximity to 
rivers/waterways or other environmentally sensitive areas. 

 Similar common sense type factors that you might expect when carrying 
materials that are hazardous.   

In terms of track condition, grades, geometry and classification of track, both routes identified 
(Caliente Route and Mina Route) are about the same, so where we have shown two possible 
routes, both are about equivalent in terms of pure track condition factors. Given these 
considerations, it would be unlikely the Feather River Branch Line would be used in lieu of the 
Donner route especially since the Donner route has been recently improved.   
 

 Positive Train Control (PTC):  The railroads are now on a timeline to deal with the PTC mandate 
the government put in place as a requirement following the Metrolink train collision in LA.  The 
railroads have somewhat developed their sequence of installation of PTC facilities for the next few 
years.  This could have some bearing on route choices for the next few years until PTC is fully in 
place everywhere.    

 
 Radioactive Waste Transport:  The railroad would not work alone in making the decision about the 

route.  The Surface Transportation Board (STB) would have some involvement in the decision, and 
it is likely the Department of Homeland Security would be involved as well. 

 
 Regular Freight: Some consideration would be given to choosing the shortest or fastest route; 

however, this would likely not be a driving factor with the route selection for radioactive waste.  If 
the STB, Homeland Security, and the railroad determined that the longer route was the safest 
based upon the above considerations, then this would not at all be bad news for the railroad, and 
would likely mean they could get paid more for the transportation and feel the assurance that they 
are using the lowest risk route.   It is desirable to get hazardous material from point A to point B as 
quickly as possible, but the difference in time between routes does not seem like it would drive the 
decision in this case. 
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IV. PALO VERDE NUCLEAR GENERATING STATION, ARIZONA  
 
Facility Description  
The Palo Verde Nuclear Generating Station, also referred to as the Palo Verde Power Plant, is located in 
Tonopah, Arizona, about 50 miles west of Phoenix. Owned by Arizona Public Service and six partner 
agencies, it provides power to approximately four million people in Phoenix and southern California.  Annual 
power generation is approximately 26,700 GW-h.   The plant is located on approximately 4,000 acres of 
land and became fully operational in 1988. 
 
This facility is located at the end of a seven mile spur that begins with a track switch from Union Pacific 
Railroad’s Phoenix Subdivision main line at a location approximately 10 miles west of Palo Verde.  Palo 
Verde is a far western suburb of Phoenix located approximately 30 miles west of Phoenix’s central business 
district.  The first of the following maps entitled “Palo Verde Nuclear Generating Station” show the 
Phoenix Subdivision track and the spur track to the nuclear generating station.  Population centers, 
interstate highways, public roads and at-grade road/railroad crossings are noted.  More detailed information 
on the at-grade road/railroad crossings for this and for each of the sites is included in the Appendices to this 
report. The second of the maps illustrates (at a larger scale) the lead track to the plant ending with four spur 
tracks at the plant.  The Phoenix Subdivision was formerly an east-west through route north of another 
existing UP main line that passes through Maricopa and Gila.  Freight service on the Phoenix Subdivision is 
actively used for carrying a variety of products serving long established, as well as newly located, industries 
west of Phoenix. The line is out of service from the Palo Verde Nuclear Generating Station spur track to the 
west at Wellton. Maximum speed on the in-service segment of the track is 25 miles per hour. 
 
Rail Routes  
Palo Verde Nuclear Generating Station to Hazen Map - If rail transport were used for nuclear waste, the 
UP would pull the loads from the end of the seven mile lead track serving the plant and proceed 40 miles 
eastward into Phoenix.  At Phoenix, the cars would be interchanged to the Arizona & California Railroad, a 
shortline railroad having trackage rights over the BNSF, from Phoenix northward to Parker, Arizona, near 
the California border.  At Parker, the Arizona & California turns west into the Mojave Desert to Cadiz, 
California.   Interchange would be made to the BNSF at Cadiz and the BNSF would haul the material into its 
large freight car classification yard at Barstow.  At Barstow, the material would be placed into a BNSF train 
en route to Stockton.  The train would depart westward from Barstow to Mojave, traverse Tehachapi Pass 
into Bakersfield and then run up the San Joaquin Valley through Fresno, Merced, and Modesto to Stockton.  
At Stockton, the material would be interchanged to the Union Pacific which would continue northward 
through Sacramento thence eastward over Donner Pass through Reno and into Hazen. 
 
Palo Verde Nuclear Generating Station to Caliente Map – After the loads were brought into Phoenix, the 
next movement would be via a through train to Tucson.  At that point, the loads would travel westward to 
UP’s San Bernardino West Colton Yard.  The loads would then travel northwest over Cajon Pass through 
Barstow and continue northeastward through Yermo to be off loaded at Caliente.   
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V. DIABLO CANYON POWER PLANT, CALIFORNIA 
 
Facility Description  
The Diablo Canyon Power Plant, owned and operated by Pacific Gas & Electric Company, is located in San 
Luis Obispo County along California’s central coast.  This site is located along the Pacific Ocean 
approximately 20 miles south west of San Luis Obispo in Avila Beach.  The 750 acre facility has two 
pressurized water nuclear reactors and together, the twin 1,100 megawatt reactors produce about 18,000 
FW-h of electricity annually.   The facility serves approximately 2.2 million people and started operations in 
1986.   
 
The first of the following maps entitled “Diablo Canyon Power Plant” shows the plant’s location and 
nearby surface transportation network.  Population centers, interstate highways, public roads and at-grade 
road/railroad crossings in the vicinity are noted.  The second of the maps illustrates (at a larger scale) the 
plant itself and surrounding road network.   
 
As shown on the map, the facility is not rail served, however, Union Pacific’s Santa Barbara Subdivision is 
located about 15 miles to the east of the site.  There are six daily Amtrak intercity passenger trains and 
approximately10-14 UP freight trains on this segment of the Santa Barbara Subdivision.  Because of 
curvature of the line in the area, passenger train speed varies between 40 to 55 miles per hour while freight 
train speed is between 35 and 40 miles per hour.  Commodities carried on the line include paper, steel, 
lumber, finished automobiles, scrap, chemicals, and containers carrying a diversified group of products 
including food.  
 
Rail Routes  
Diablo Canyon Power Plant to Hazen Map - The Diablo Canyon Power Plant is not located on a rail line 
as it is situated on the ocean with a coastal mountain range creating the eastern boundary.  A truck route 
would have to be designated.  It is assumed the material would be trucked over the mountains to a rail 
transfer site which would need to be constructed along Union Pacific’s Coast Line.  For the purposes of this 
discussion, we will assume a truck-to-rail loading facility might be situated at a location north of Guadalupe, 
approximately 25 miles northeast of the power plant.  The UP would then haul the material northward 
through San Luis Obispo, through San Jose to Niles, turning eastward over Altamont Pass.  The route 
would turn northward at Lathrop, through Stockton and to Sacramento.  Turning eastward at this point, it 
would pass through Roseville over the Donner Pass and through Reno into Hazen. 
 
Diablo Canyon Power Plant to Caliente Map – From the proposed truck-to-rail facility north of Guadalupe, 
the loads would be moved south through Los Angeles then eastward to West Colton Yard at San 
Bernardino.  The loads would then be dispatched northeastward over Cajon Pass through Barstow thence 
onward through Yermo and to Caliente. 
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VI. HUMBOLDT BAY NUCLEAR POWER PLANT, CALIFORNIA 
 
Facility Description  
The Humboldt Bay power plant consists of two fossil fueled units, two mobile gas turbines and one 
decommissioned nuclear unit.  Situated on a 143 acre site, the plant is located about three miles southwest 
of Eureka, California.  Pacific Gas & Electric Company (PGE) owns the facility.  The nuclear unit was 
completed in 1963 and is the oldest commercial nuclear power plant in California.  In 1976 the plant was 
shut down for regular maintenance and because of the discovery of several previously unidentified ground 
faults.  The potential risk of earthquake damage coupled with the relative small scale of the plant ultimately 
resulted in the plant being kept inoperative until it was decommissioned in 1985.   At this time the plant was 
classified as a long term (30 years) storage facility.  This classification included the federal government 
taking responsibility for the long term storage of the spent fuel with Yucca Mountain being the future 
destination.  Approximately 390 spent fuel assemblies are kept at the site.  As an interim storage option, 
PG&E considered preparing applications to build a concrete vaulted, independent spent fuel storage 
installation for more secure storage.  In 2009, PG&E finished moving the high level radioactive waste spent 
nuclear fuel into dry cask storage on site.  In 2010 the plant is planned for full decommissioning including 
the decommissioning and dismantling of the two fossil fuel powered generators on site. 
 
The first of the following maps entitled “Humboldt Bay Nuclear Power Plant” shows the plant’s location 
and adjacent surface transportation network.  Population centers, interstate highways, public roads and at-
grade road/railroad crossings in the vicinity are noted.  The second map illustrates (at a larger scale) the 
plant itself and proximity to the adjacent track.  The track is currently owned by the North Coast Railroad 
Authority (NCRA) which was formed in 1989 by the California Legislature under the North Coast Railroad 
Authority Act. The Act was intended to ensure continuation of railroad service in Northwestern California and 
envisioned the railroad playing a significant role in the transportation infrastructure serving a vital part of the 
State that suffers from restricted access and limited transport options.  In 1992, the State purchased the 
railroad line from Willits and to the north.  In 1995, a separate transaction added the railroad line from 
Healdsburg north to the NCRA's holdings and provided for a joint powers authority, the Northwestern Pacific 
Railroad Authority (NWPRA), to own the right of way from Healdsburg south to Schellville in Sonoma 
County.  The railroad then feeds a 12 mile short line through Napa County and connects to the Union Pacific 
mainline at Fairfield-Suisun in Solano County 
 
This Humboldt Bay Nuclear Power Plant site is adjacent to a currently out-of-service North Coast Rail 
Authority rail line.  Due to a poor state of track repair and damaged sections of the rail network, the North 
Coast Rail Authority has suspended operations on the track.  Funding to repair this freight line and restore 
service is in the application process.  
 
Rail Routes  
Humboldt Bay Nuclear Power Plant to Hazen Map - This facility is located along an out of service rail line 
that was formerly the Northwestern Pacific Railroad and has since been under the ownership of two or three 
short line initiatives.  This line is very expensive to maintain with numerous tunnels that have experienced 
cave-ins as well as numerous high bridges and other expensive maintenance items.  The line never had the 
traffic revenue to justify all of this expense.  While efforts are again underway to re-open this rail line, it is 
doubtful that it would ever be deemed safe enough for the transport of hazardous cargo.  Therefore, it is 
assumed that the waste material would be trucked approximately 140 miles east to Redding where a truck 
to rail transfer facility could be constructed.  The Union Pacific would then haul this traffic southward to 
Roseville and eastward over Donner Pass through Reno to Hazen. 
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Humboldt Bay Nuclear Power Plant to Caliente Map – The route would be southward to Roseville as 
described above, eastward over Donner Pass to Ogden, southward to Salt Lake City, then southwest 
through Las Vegas to Caliente.   
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VII. RANCHO SECO NUCLEAR GENERATING STATION, CALIFORNIA 
 
Facility Description  
The Rancho Seco facility is located in southeast Sacramento County, about 25 miles southeast of 
downtown Sacramento.  It was owned and operated by the Sacramento Municipal Utilities District (SMUD) 
between 1977 and 1989 and by the California Department of Water Resources/SMUD from 1989 to present.  
The 2,100 acre site was purchased in 1966. Now decommissioned, the plant operated from April 1975 to 
June 1989 and was closed by public vote in 1989, which was 19 years prior to the date that its operating 
license was set to expire.  Over time, the plant has been partially converted for use as a public access park.  
As of 2009, the Nuclear Regulatory Commission authorized the release of the majority of the site for public 
use.  Eleven acres of the property remain dedicated for the storage building that houses low level nuclear 
waste and the dry cask spent fuel storage facility.  
 
The first of the following maps entitled “Rancho Seco Nuclear Generating Station” shows the plant’s 
location south of state highway 104 and of the east/west running Union Pacific track.  Population centers 
and at-grade road/railroad crossings in the vicinity are noted.  The second map illustrates (at a larger scale) 
the plant itself and proximity to the adjacent track to the north. 
 
This property is located on the Ione Subdivision, a 27 mile Union Pacific branch line that originates at Galt 
and ends in the town of Ione, California.  The line is served by a thrice weekly local freight train.  The main 
sources of traffic are lumber and various rock products from a quarry located at Clarkson.  There is a spur 
line into the site from the main track.  Freight train speed on the main track, which is located approximately 
two miles from the facility, is 25 miles per hour.  
 
Rail Routes  
Rancho Seco Nuclear Generating Station to Hazen Map - This facility is located on UP’s Ione Branch.  
The material would be transported westward to Galt which is the junction with the UP’s Valley Line between 
Stockton and Sacramento.  Due to the track layout at Galt, the UP would move this traffic southward to the 
freight yard at Stockton to be placed into a northbound train en route through Galt and Sacramento to 
Roseville.  At Roseville, the load would be placed into an eastward train, traverse Donner Pass and Reno en 
route to Hazen. 
 
Rancho Seco Nuclear Generating Station to Caliente Map – UP would move this traffic as described 
above to Roseville.  At that point, the loads would be handled eastward over Donner Pass and through 
Reno to Ogden thence southward to Salt Lake City an onward southwestward to Caliente. 
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VIII. SAN ONOFRE NUCLEAR GENERATING STATION, CALIFORNIA  
 
Facility Description  
This site is located on the Pacific Ocean approximately 10 miles south of San Clemente in San Diego 
County.  Southern California Edison (SCE) is the majority owner and is the operator of the plant.  The plant 
began commercial operations in 1983 and generates about 17,204 GW-h annually, serving about 20 
percent of the electrical power needs of the residents of southern California.   The plant’s site is 84 acres 
and originally accommodated three units.   The first unit to operate, Unit 1, is no longer in service for power 
generation and since about 1992 has been used as a spent fuel processing facility.   
 
The first of the following maps entitled “San Onofre Nuclear Generating Station” show the adjacent track, 
population centers, interstate highways, public roads and at-grade road/railroad crossings.  The second of 
the two maps illustrates (at a larger scale) the proximity to the track and to Interstate 5 just northeast of the 
plant.  
 
The railroad segment adjacent to the facility is formerly the Atchison, Topeka & Santa Fe Railroad which 
sold this part of the railroad to the Southern California Regional Railroad Authority in the mid 1990s.  This 
line is now primarily a high volume high speed passenger line for both Metrolink Commuter Trains and 
Amtrak Pacific Surfliner Corridor Trains.  There is a rail spur into this facility, and it is served by the BNSF.  
Daily passenger traffic consists of 16 Metrolink commuter trains and 22 Amtrak intercity trains.  There are 
approximately two to four BNSF freight trains operating via trackage rights on this line between San 
Bernardino and San Diego.  Passenger train speed is 90 miles per hour and freight train speed is 55 miles 
per hour.  The minimal freight traffic consists of finished automobiles, paper, steel, lumber and other various 
commodities.   
 
Rail Routes  
San Onofre Nuclear Generating Station to Hazen Map - If nuclear waste were to be shipped from the site 
via rail, the BNSF would pull the loaded cars from the San Onofre Facility northward through San Clemente, 
San Juan Capistrano, Irvine and Santa Ana.  At Orange, the route diverts to the north and east at Atwood 
into San Bernardino.  The BNSF would interchange this traffic to the UP in Colton, and the material would 
be part of a train departing UP’s West Colton Yard.  It would move northward over Cajon Pass towards 
Mojave and over Tehachapi Pass into Bakersfield.  This route then traverses the San Joaquin Valley to 
Stockton, through Sacramento, over Donner Pass, and onward to Hazen. 
 
San Onofre Nuclear Generating Station to Caliente Map – The BNSF movements above would be 
replicated here and once the interchange to the UP was complete at San Bernardino, the UP would move 
the loads in a train from the West Colton Yards over Cajon Pass through Barstow thence northeast through 
Yermo and Las Vegas to Caliente. 
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IX. IDAHO NATIONAL ENGINEERING LABORATORY (INL), IDAHO 
 
Facility Description  
The Idaho National Engineering Laboratory is an expansive 890 square mile site located in desolate land in 
the southeast part of eastern Idaho between the town of Arco to the west and Idaho Falls to the east.  It is 
located within Jefferson, Butte and Birmingham counties.  In 1949, it was established as a national reactor 
testing station.  Since this time, the site has housed more than 50 nuclear reactors of various types for 
testing.  Many of those reactors have since been decommissioned.  In 2005, Battelle Energy Alliance took 
over operation of the lab from Bechtel.  The cleanup activities were contracted to the Idaho Cleanup Project 
which is managed by an independent contractor.   
 
The first of the following maps entitled “Idaho National Engineering Lab (INL)” show the adjacent track 
and spur into the plant, local road network, and at-grade road/railroad crossings.  The second of the two 
maps illustrates (at a larger scale) the lead and spur tracks and adjacent roads.  
 
The facility is served by a 15 mile U. S. Government Railroad (USG) with a connection to a UP branch line 
at Scoville, Idaho.  There is very limited population in the immediate area, the largest nearby city being 
Pocatello approximately70 miles to the southeast.  The UP branch line to Scoville where the connection is 
made to the USG is well engineered with 40 mile per hour speeds authorized.  Service by UP to Scoville is 
on a required basis only, which is to say there is no regularly scheduled service.    
 
Rail Routes  
Idaho National Engineering Laboratory to Hazen Map - If nuclear waste were to be transported via rail, it 
would be hauled over the 15 mile U. S. Government Railroad track that serves this facility.  It would then 
connect with a UP branch line at Scoville.  The UP would haul the material south to Pocatello thence 
onward to Ogden, Utah.  At Ogden, this traffic would move west across the Great Salt Lake to Hazen. 
 
Idaho National Engineering Laboratory to Caliente Map – The routing as described above would be 
replicated to Ogden. Once the traffic arrived at Ogden it would then be moved south to Salt Lake City 
thence southwestward to Caliente. 
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X. TROJAN NUCLEAR POWER PLANT, OREGON 
 
Facility Description  
Oregon’s only commercial nuclear power plant is the Trojan plant located in Ranier, Oregon.  It was built in 
1970 and started commercial operation in 1976. It is owned by Portland General Electric.   In 1978, the plant 
was closed for nine months while modifications were made to improve its earthquake resistance.  
Subsequently, significant construction errors were discovered and within four years, premature cracking in 
the steam tubes was noted. Throughout the 1980s and early 1990s, a series of ballot measures threatened 
to close the plant, and in 1993, Portland General Electric announced the plant would be closed.  After being 
in service 16 years, operation was stopped.  This was almost 20 years prior to the end of its design service 
life and prior to its license expiration date of 2011.  During its operations, the plant provided about 12 
percent of the power generating capacity for the state of Oregon.  Decommissioning and demolition of the 
plant was started in 1993 and completed in 2006. In 2005, the reactor vessel and other radioactive 
equipment were removed from the Trojan plant and transported via barge along the Columbia River to the 
Hanford Nuclear Reservation in Washington.  At Hanford, the material was buried in a 45 foot deep pit and 
covered with gravel making it the first commercially used reactor to be buried whole.  The spent fuel is 
stored onsite in 34 dry casks and was planned to be transported to Yucca Mountain.  The spent fuel ponds 
containing the spent fuel rods are currently stored at the Trojan site.   
 
The first of the following maps entitled “Trojan Nuclear Power Plant” show the local road network and at-
grade road/railroad crossings.  The second of the two maps illustrates the plant and surrounding features at 
a larger scale.  
 
This facility is located on the Portland & Western Railroad on the west side of the Columbia River 
approximately ten miles south of Kelso, Oregon.  There is a spur into the facility.  The Portland & Western 
Railroad is a 520 mile regional railroad owned and operated by short line conglomerate Genesee & 
Wyoming.  There are four to six freight trains per day on the line passing by the nuclear facility.  The track 
speed is 25 miles per hour.  Products carried include paper, steel, grain, forest products, chemicals, 
aggregates, fertilizers, and consumer goods. 
 
Rail Routes  
Trojan Nuclear Power Plant to Hazen Map - If materials from the site were to be transported by rail, the 
Portland & Western Railroad has a spur track into the Trojan Nuclear Power Plant.  This rail line would haul 
the waste material approximately 50 miles south to Portland where it would be interchanged with the Union 
Pacific.  The UP would take over the movement turning southward through Eugene and Klamath Falls, 
Oregon and into Roseville, California.  The loads would be placed into an eastward train for transport over 
Donner Pass through Reno and into Hazen. 
 
Trojan Nuclear Power Plant to Caliente Map – UP would move this traffic as described above to 
Roseville.  At that point, the loads would be handled eastward over Donner Pass and through Reno to 
Ogden thence southward to Salt Lake City an onward southwestward to Caliente. 
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XI. HANFORD SITE, WASHINGTON  
 
Facility Description  
The Hanford site, previously known as Hanford Nuclear Reservation, Hanford Works, and Hanford Engineer 
Works, was established in 1943, and is now mostly decommissioned.  The site is located on the Columbia 
River in Benton County, Washington, near the town of Hanford in the south central part of the state.   This 
expansive 586 square mile government facility was the first full scale plutonium production reactor in the 
world.   During the Cold War, the site included nine nuclear reactors and five massive plutonium processing 
complexes which produced plutonium for most of the 60,000 weapons in the U.S. nuclear arsenal. Being 
one of the first facilities of this type, many early safety practices were found to be inadequate.  Today 
approximately 53 million gallons of high level radioactive waste remain on the site.   This represents about 
two-thirds of the total volume of the nation’s high level radioactive waste.  The site is the focus of the 
nation’s most significant environmental cleanup.  Much of the current activity at the site is associated with 
cleanup activities however; the site still accommodates a commercial nuclear power plant, the Columbia 
Generating Station, and various other research functions.   
 
The first of the following maps entitled “Hanford Site” shows the site vicinity and nearby railroad and road 
network. The site is bordered by the metropolitan areas of Richland, Kennewick, Pasco, and several smaller 
communities with a total population of about 230,000.   The second of the maps illustrates (at a larger scale) 
the more than 40 miles of spur tracks on the site.   
 
Over 40 miles of track on site are operated by the U. S. Government.  The nearest “outside connection” is at 
Richland Junction on the far southeast side of the facility.  Both Union Pacific and BNSF Railroads connect 
with the site railroad here. The largest nearby city is Pasco which is located about five miles west of the 
southeast boundary of the facility. BNSF has a major classification freight yard at Pasco and well over 40 
trains per day including two Amtrak trains serve Pasco.  Speeds of the lines vary from 79 miles per hour for 
Amtrak up to 60 miles per hour for freight traffic.  All types of commodities are carried by BNSF and UP in 
and out of Pasco.  It appears that the majority of the processing tasks of nuclear material at Hanford are 
located approximately 25 miles within the interior of the site. 
 
Rail Routes  
Hanford Site to Hazen Map - This very large facility is served by a U. S. Government Railroad comprised 
of 40 to 50 miles of trackage within the facility.  This facility railroad interchanges with the BNSF and UP at 
Richland Junction.  For a single line haul to Hazen, it is assumed that waste material would be interchanged 
to the UP at Richland Junction for further movement.  The UP would haul the material southward and 
westward along the Columbia River into the south side of Portland, Oregon.  From there, the traffic would 
move south to Roseville, California, then eastward over Donner Pass through Reno to Hazen.  
 
Hanford Site to Caliente Map – From Richland Junction, the UP would carry these loads southwestward to 
their classification yard at Hinkle.  At that point, this traffic would be placed in a train to Ogden.  The traffic 
would move south to Salt Lake City then southwestward to Caliente.     



Yucca Mountain:  Nuclear Fuel Locations and Associated Rail Facilities October 1, 2010 
Final Report 

TranSystems  501090077 
 

14

  
XII. SATSOP NUCLEAR POWER PLANT WASHINGTON 
 
Facility Description  
The Satsop Nuclear Power Plant is made up of WNP-3 and WNP-5, two of the five nuclear power plants for 
which construction was started by the Washington Public Power Supply System in 1977.  In 1982, 
construction of WNP-3 and WNP-5 was stopped and only WNP-2 was completed and placed into operation. 
WNP-3 and WNP-5 are located on a 1600 acre site near Elma in Grays Harbor County, Washington in what 
is now referred to the Satsop Development Park.  These, along with WNP-2, are currently known as the 
Columbia Generating Station.   
 
The first of the following maps entitled “Satsop Nuclear Power Plant” shows the plant’s location south of 
Highway 12 and south of the east/west main line.  Population centers and at-grade road/ railroad crossings 
in the vicinity are noted.  The second of the maps illustrates (at a larger scale) the plant itself and 
surrounding road network.   
 
The facility is located approximately three miles south of the town of Satsop.  The Rail America owned short 
line Puget Sound & Pacific passes through the town on an east-west alignment.  There is one freight train 
each direction per day carrying logs, paper, chemicals, and a few other commodities.  Speed on this line is 
25 miles per hour.  There is no spur track connecting the Satsop Nuclear Power Plant to the Puget Sound & 
Pacific main track. 
 
Rail Routes  
Satsop Nuclear Power Plant to Hazen Map - Assuming that the track conditions of short line railroad 
Puget Sound & Pacific are deemed acceptable for the handling of nuclear waste, a truck-to-rail transfer 
point would have to be constructed along this rail line.  Assuming a location about five miles east of Satsop, 
the material would be trucked approximately eight miles for transfer to rail.  The Puget Sound & Pacific 
would haul the material approximately 35 miles eastward to Centralia, Washington.  At Centralia, the 
material would be interchanged to the Union Pacific.  The UP would take over the movement turning 
southward through Portland, Eugene, and Klamath Falls, Oregon and into Roseville, California.  The loads 
would be placed into an eastward train for transport over Donner Pass through Reno and into Hazen. 
 
If the short line’s trackage between Satsop and Centralia is not considered safe to handle this traffic, the 
material would have to be trucked to the Centralia area; a trans-load site would have to be built; and the UP 
would be the line haul carrier as described above to Hazen. 
 
Satsop Nuclear Power Plant to Caliente – The route to Caliente would replicate the above UP routing but 
continue through Hazen to Ogden and then south to Salt Lake City.  From Salt Lake City the traffic would 
move southwesterly to Caliente.   
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XIII. APPENDICES 
 
APPENDIX A:  PALO VERDE NUCLEAR GENERATING STATION, ARIZONA- CROSSING INFORMATION 
This appendix includes  
 
APPENDIX B:  DIABLO CANYON POWER PLANT, CALIFORNIA – CROSSING INFORMATION 
This appendix  
 
APPENDIX C:  HUMBOLDT BAY NUCLEAR POWER PLANT – CROSSING INFORMATION 
This appendix  

 
APPENDIX D:  RANCHO SECO NUCLEAR GENERATING STATION, CALIFORNIA – CROSSING INFORMATION  
This appendix  
 
APPENDIX E:  SAN ONOFRE NUCLEAR GENERATING STATION, CALIFORNIA – CROSSING INFORMATION  
This appendix  
 
APPENDIX F:  IDAHO NATIONAL ENGINEERING LABORATORY, IDAHO – CROSSING INFORMATION  
This appendix  
 
APPENDIX G:  TROJAN NUCLEAR POWER PLANT, OREGON – CROSSING INFORMATION  
This appendix  
 
APPENDIX H:  HANFORD SITE, WASHINGTON – CROSSING INFORMATION  
This appendix  
 
APPENDIX I:  SATSOP NUCLEAR POWER PLANT, WASHINGTON – CROSSING INFORMATION  
This appendix  
 


