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IN THE COMMISSIONERS COURT
OF
ANDREWS COUNTY, TEXAS

A resolution in support of establishing a site in Andrews County
for consolidated interim storage of spent nuclear fuel and high-level radioactive waste.

WHEREAS, Andrews County, Texas, as host to two low-level radioactive waste
disposal facilities operated by Waste Control Specialists LLC (“WCS”), greatly
benefits directly and indirectly from the economic activity associated with disposal of
radioactive materials; and

WHEREAS, Andrews County recognizes the importance of a diversified economy to the
livelihood of the citizens of Andrews County; and

WHEREAS, Andrews County is home to a specialized workforce with expertise
concerning radioactive materials, and WCS currently employs more than 170 full-time
employees with an annual payroll of more than $13 million in Andrews County; and

WHEREAS, Andrews County has invested in the success of the low-level radioactive
waste disposal facilities operated by WCS by issuing $75 million in bonds and using
that revenue to purchase property leased by WCS as part of the operation of the
disposal facilities; and

WHEREAS, Andrews County receives five percent of the gross receipts from waste
disposed of at the two low-level radioactive waste disposal facilities, which receipts
to date have totaled over $5 million directly paid to Andrews County and are expected
to total more than $3 million per year in the future; and

WHEREAS, WCS has consistently shown its commitment to the environment and the
citizens of Andrews County by, among other things, designing and operating safe,
state-of-the-art radioactive materials facilities, working to ensure that Andrews County
shares in economic benefits because of WCS operations, and working to ensure that
local stakeholders are kept informed and made an integral part of the decision-making
process concerning WCS operations; and

WHEREAS, there are substantial quantities of Spent Nuclear Fuel (“SNF”) and High-
Level Radioactive Waste (“HLW™) currently stored at sites throughout Texas and the
United States; and

WHEREAS, much of the SNF and HL W is currently stored at sites that are vulnerable to
natural disasters and located near large metropolitan centers; and



WHEREAS, the United States Department of Energy (the “DOE”) concluded in 2013
that a geologic repository for the permanent disposal of SNF and HLW will not be
available until 2048, at the earliest; and

WHEREAS, the federal Blue Ribbon Commission on America’s Nuclear Future in 2012
recommended “prompt” efforts to develop one or more consolidated SNF and HLW
interim storage facilities while further efforts are made to develop a permanent disposal
site; and

WHEREAS, the Texas Commission on Environmental Quality (“TCEQ”) analyzed the
challenges associated with creating a consolidated SNF and HLW interim storage
solution in Texas in its March 2014 Assessment of Texas’s High Level Radioactive
Waste Storage Options report (the “Report™); and

WHEREAS, the TCEQ, in the Report, noted that consolidated SNF and HLW interim
storage in Texas would offer electricity consumers significant savings compared to
storage at each nuclear power plant and that the siting and construction of a
consolidated SNF and HLW interim storage facility is “not only feasible but could be
highly successful” so long as the approach “minimizes local and state opposition
through stakeholder meetings, finding volunteer communities, financial incentives, and
a process that is considered fair and technically rigorous;” and

WHEREAS, the Texas Radiation Advisory Board issued an official statement of its
position “that it is in the state’s best interest to request that Texas be considered by the
Federal Government as a consolidated SNF storage site;” and

WHEREAS, the Governor of Texas noted that Texas should “begin looking for a safe
and secure solution for HLW in Texas;” and

WHEREAS, the workforce, the geography, and the geology of Andrews County make it
an ideal location for safe storage of radioactive materials, and Andrews County is a
volunteer community that wishes to offer its unique resources to help solve the state’s
and country’s SNF and HLW storage problems.

NOW, THEREFORE, BE IT RESOLVED AND ORDERED that the Commissioners
Court of Andrews County, Texas, meeting in open session, believes that the
construction and operation of a consolidated SNF and HL W interim storage facility in
Andrews County (the “Facility”), licensed by the Nuclear Regulatory Commission and
developed by WCS, will enhance the health, safety, and welfare of the citizens of
Andrews County; and

BE IT FURTHER RESOLVED AND ORDERED that the Commissioners Court of
Andrews County does hereby declare and express the commitment of Andrews County



to explore the development of the Facility, and in support thereof does hereby call
upon and ask:

the State of Texas, all its agencies, officials and political subdivisions, and all
members of the Texas congressional delegation to work cooperatively with all
relevant entities towards the creation of the Facility, including taking actions to
evidence approval of the development of the Facility, such as executing and
delivering letters of support, cooperative agreements, or other documents needed
in connection with the site selection, siting and licensing of the Facility; and

the State of Texas, all its agencies and officials, and all members of the Texas
congressional delegation to assist Andrews County in securing all federal
incentives that may be available, as a result of siting the Facility, from the DOE or
another appropriate federal entity; and

BE IT FURTHER RESOLVED AND ORDERED that the Andrews County Judge is
hereby authorized to negotiate terms of any interlocal agreements and other contracts
and agreements related to financial incentives that may be available to Andrews County
as a result of siting the Facility, which terms and agreements or contracts will be
subject to approval by this Commissioners Court; and

BE IT FURTHER RESOLVED AND ORDERED that Andrews County is committed
to exercising its regulatory and service-providing powers, including such powers as
those related to transportation planning, infrastructure development, and police and fire
protection, in a manner that protects the health, safety, and welfare of the citizens of
Andrews County by facilitating the development of the Facility; and

BE IT FURTHER RESOLVED AND ORDERED that a copy of this resolution be sent
to the Texas Governor, the Texas Lieutenant Governor, the Speaker of the Texas
House, the State Representative for Texas House District 81, the State Senator for State
Senate District 31, the United States Representative for Congressional District 11, the
United States Senators for the State of Texas, the Commissioners of the United States
Nuclear Regulatory Commission, and the United States Secretary of Energy.



Passed and Approved this 20th day of January, 2015.

%//My\, &Zwﬂwao\

County Judge Rlchard H Dolgener ommissioner, Pct 3
Jeneanne Anderegg

Commissjongr; Pct 1 Barney Fowler omm1sswner Pct 4 Jim Waldrop
ATTEST:

Beool Dy ) s Wty

Commissioner, Pct 2 Bl/ d Yot%g County Clerk




Texas Commission on Environmental Quality Program Report for
the September 19, 2014 TRAB Meeting

Low-level radioactive waste disposal: On August 28, TCEQ issued Amendment

No. 26 to RML R04100 as a major amendment. The amendment 1) revised the
performance assessment, 2) adjusted the amount of financial assurance required, and 3)
increased the licensed volume of the compact disposal facility. Waste Control Specialists
is now authorized under the license to accept all Class A, B, and C low-level radioactive
waste for disposal, including depleted uranium in concentrations greater than 10

nanocuries/gram.

Uranium Mining:
Major amendments for license area expansion at two in situ uranium mining licenses

were declared technically complete in July and August. Public notice was published in
the Falfurrias Facts on August 7, 2014 for the Mestena Alta Mesa Project, with the
comment period ending on September 8, 2014. Public notice for the South Texas Mining
Venture Palangana Project will be published soon. A major amendment application
from Signal Equities for a license area expansion on their Brown Project and a new
license application from UEC for their Burke Hollow project are both currently under

technical review.

TCEQ had begun working towards obtaining partial release from the NRC of a portion of
the former licensed area of the abandoned IEC Lamprecht/Zamzow site. On August 12,
2014, a team of 14 TCEQ field workers along with 3 individuals from DSHS began
gamma surveys and soil sampling in support of an effort to release non-operational
areas for unrestricted use. Using GPS data units coupled to survey meters, 2-man teams
collected data across 775 acres in a portion of the formerly licensed area. Two more field
days are currently planned to finish data collection. When all data have been collected
and analyzed, a Completion Review Report will be written and submitted to the NRC for
their concurrence in a partial release of these areas for unrestricted use. TCEQ has also
initiated its contracting process to be able to contract for the clean-up of the operational

portion of this site.

September 19, 2014



Texas Commission on Environmental Quality Program Report for
the September 19, 2014 TRAB Meeting

By-product material disposal: Operation of the byproduct waste disposal facility
continues under its current license. By license condition, the byproduct disposal
operation is limited to receiving only the Fernald byproduct waste. Staff members

continue to review WCS’s environmental monitoring reports and related data.

Underground Injection Control: TCEQ is processing two applications for new Class

IIT UIC permits for in situ uranium mining and one application for expansion of the
permit area of an existing in situ uranium mining site. One of the new applications
(UEC Burke Hollow site) is for an unmined site in Bee County. The other new
application (Signal Equities Brown site) is for a previously-mined site (USX Boots-
Brown) in Live Oak County. The application for expansion (STMV Palangana site) is in

Duval County.

September 19, 2014



OFFICE OF THE GOVERNOR

RICK PERRY
GOVERNOR

March 28, 2014

The Honorable David Dewhurst
Lieutenant Governor

State of Texas

State Capitol, Room 2E.13
Austin, Texas 78701

The Honorable Joe Straus
Speaker of the House

Texas House of Representatives
P.O. Box 2910

Austin, Texas 78768

Dear Governor Dewhurst and Speaker Straus:

Enclosed is a report completed at my request by the Texas Commission on Environmental
Quality (TCEQ). This report evaluates the challenges posed by spent nuclear fuel and other
high-level radioactive waste (together “HLW?”) currently stored on-site at the six Texas nuclear
reactors. :

- In light of recent developments regarding the interim storage and disposal of HLW by the federal
government, Texas now faces the very real possibility that it will have to find a solution to the
long-term issue of safe and secure handling of this waste. The citizens of Texas — and every

‘other state currently storing radioactive waste — have been betrayed by their federal government
after contributing billions of dollars to fund a federal solution for HLW disposal, because a
federal solution still does not exist,

Since the U.S. Congress enacted the Nuclear Waste Policy Act in 1982, each state, including
Texas, has been assured that the federal government would take possession and provide a
disposal solution for any HLW generated within its borders. In 1987, the federal government
identified Yucca Mountain in Nevada as being the ultimate dlsposal option with a completion
date in 1998. After extensive litigation, delays-and cost overruns, in 2009 President Obama ‘
abandoned any further development of Yucca Mountain and Congress ceased all fundmg in 2011
after more than $15 billion had been spent characterxzmg and developmg the site.

Post Ormce Box 12428 Austiy, Texas 78711 (512)463-2000 (Voice)/Diar 7-1-1 For ReLay SERVICES -
VistT www. TExASONUNE.COM THE OFFICIAL WEB SITE OF THE STATE OF TEXAS




The Honorable David Dewhurst
The Honorable Joe Straus
March 28, 2014
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Early in 2013, the U.S, Department of Energy announced that it was developing a new plan to
replace Yucca Mountain — estimating that an HLW disposal solution would not be available

until 2048, However, in November 2013, the U.S. Court of Appeals for the District of Columbia
determined that the federal government has “no credible plan” to dispose of HLW. '

- 2048, or whatever year Washington forecasts that a'solution will be provided is too long to wait.

I believe it is time for Texas to act, partlcularly since New Mexico is seekmg to be federally
designated for HLW disposal. The New Mexico proposed site is approximately 50 miles from
the Texas border, and we must ensure our citizens are protected We have no choice but to begin
looking for a safe and secure solution for HLW in Texas — a solution that would allow the
citizens of Texas to recoup some of the more than $700 m1lhon they have paid toward addressmg
this issue. : Ny ; :

" Ihope the enclosed report will be sent to the appropriate overmght committees in your chamber
The leadership at TCEQ understands the importance of this issue, and I believe they will be a
valued resource as we continue to develop a Texas solutron for the long-term resolution of HLW
currently. resrdmg inside our borders ; fein :
Sincerely,

Per ;’)eﬁej

Rick Perry
- Governor

RP:rn_mp

Enclosure
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Background

Despite years of research and expense there is currently no federal disposal site for high
level waste (HLW), which include spent nuclear fuel (SNF). Further, recent
developments seem to imply that a federal solution is not immediately coming.
Fortunately for Texans, the current practices for storage of HLW are environmentally
sound. State and Federal regulations are adequate to protect the environment and
public health. However, we know that most of the high level waste in storage is in the
form of SNF and is stored at nuclear facilities which are within 100 miles of major
metropolitan areas. Further, the continued availability of an appropriate storage area
may prove challenging as the nuclear facilities face decommissioning at the end of their
licenses.

The Texas Commission on Environmental Quality has been asked to make an
assessment of the State's high level radioactive waste storage options and file a report
with the Office of the Governor no later than March 1, 2014.

ANt T e 4R W Rt R GE R R EE W R R

Commercial nuclear power production began in December, 1957. For three decades
afterwards, nuclear power plants were designed and built with the assumption that the
used nuclear fuel, commonly called spent nuclear fuel (SNF), would be shipped to an
off-site facility to be reprocessed and the resulting high level waste (HLW) disposed at a
federal government operated and owned facility.

However, President Carter issued a presidential directive in 1977 that prohibited further
commercial reprocessing. Even though President Reagan canceled this ban, as of yet the
private sector has not attempted to build or license a commercial reprocessing facility
since the one-time use fuel cycle is more economical.

With reprocessing of SNF not available, Congress passed The Nuclear Waste Policy
Act (NWPA) of 1982, and amendment in 1987, to develop a geologic repository for the
disposal of SNF. The NWPA established the Nuclear Waste Fund to be used only for
funding SNF disposal and is financed by a fee of $1 per megawatt hour of nuclear
power generated. The U.S. Department of Energy (DOE) entered into Standard
Contracts with the commercial nuclear power plants in which the DOE would begin to
take title to, transport, and dispose of the SNF by January 31, 1998.

The 1987 amendment stipulated that only the Yucca Mountain site was to be
characterized for the geologic repository. Opposition by the State of Nevada and other
groups delayed the characterization and licensing of the Yucca Mountain site and to
this date the license review has not been completed. Consequently, the DOE failed in
taking title to and disposing of the SNF in 1998. Therefore, the nuclear utilities sued
for breach of contract damages and the federal government was ordered to
compensate the utilities by paying for onsite storage of SNF.

The NWPA also granted the DOE authority to build a Monitored Retrievable Storage

March 2014 1



(MRS) facility, which would be a centralized interim storage facility for SNF in which
the stored SNF would be owned by the DOE. Local and state opposition killed any
attempts to site a SNT storage facility. However, under the NWPA, an interim storage
site cannot be built and the MRS facility can only be constructed after construction
begins for the Yucca Mountain geologic repository.

A private consortium of eight nuclear utilities called Private Fuel Storage, LLC (PFS)
submitted a license application to the NRC in 1997 to build and operate a private
interim storage facility for the nation's SNF on the Goshute Indian Tribe's reservation in
Utah. However, intense opposition by the State of Utah delayed the licensing and
construction of this facility until PFS cancelled this project in December, 2012 15 years
after it submitted the license application to the Nuclear Regulatory Commission. Since
this facility was privately owned, the DOE would not have taken title to any SNF that
might have been stored there.

President Obama established the Blue Ribbon Commission on America's Nuclear Future
to explore other SNF management options besides the Yucca Mountain repository. On
January, 2012, the Blue Ribbon Committee released its report which recommended
"prompt" efforts to develop concurrently one or more consolidated storage facilities, one
or more geological disposal facilities (concurrent so that interim storage does not
become or is perceived by the public to become the de facto permanent solution) , and
the transportation infrastructure . These recommendations would require Congress to
change the Nuclear Waste Policy Act (1).

With no reprocessing, disposal, or off-site storage option available, the nuclear power
plants' only option is to store their SNF onsite. Initially, the SNF was stored in pools
filled with water (wet storage) to cool the used fuel until it could be shipped for
reprocessing. The utilities then repacked the SNF in the storage pools into a denser
configuration, increasing storage capacity five-fold. By 1986, the more-densely packed
storage pools approached their storage capacity limit; therefore, the utilities had to build
dry storage cask systems and moved the older SNF from the storage pools to dry storage
casks (dry storage). The Nuclear Regulatory Commission (NRC) performed risk
calculations on both wet and dry storage and found both had acceptable risks but dry
storage is considered safer than wet storage (2) (3).

Texas has two nuclear power plant sites: Comanche Peak (two units) in Glen Rose and
the South Texas Project (two units) in Bay City. These nuclear power plants are
relatively young compared to others in the United States and are not expected to begin
decommissioning for over three decades (projected decommissioning dates from 2047
to 2053). If the DOE is not able to take title of the SNF within the next four decades,
then the SNF will remain onsite in dry storage even though the nuclear facilities will be
decommissioned.

Currently the only option for SNF management is onsite storage, which was not
envisioned in the initial plans of nuclear power. Even though it is considered safe, it is
not an adequate solution. When a nuclear power plant is decommissioned (which can be
after up to 60 years of operating life), the SNF remains onsite with nowhere to go,
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incurring an annual cost of $4.5 to $8 million (4) maintaining and guarding this waste
(paid for by U.S. tax payers) and preventing the full site to be returned to unlimited use.
The annual cost would decrease if the SNF were to be stored in one or two centralized
locations instead of at each individual nuclear facility.

A solution for onsite indefinite storage of SNF is clearly needed and should not be
further delayed. Since the federal government assumed responsibility for regulating
SNF and for its final disposal, it should be the primary party seeking a permanent
solution to managing SNF. Congress needs to either fund the license review of the
Yucca Mountain geologic repository so that it could be constructed or amend the
NWPA to allow for a new site selection process for one or two geologic repositories.
Further, even if the Yucca Mountain facility is built, the volume of SNF has grown
larger than the planned disposal volume of this repository. Therefore, either a second
repository would be needed or the disposal capacity of Yucca Mountain would need to
be enlarged, both actions require Congressional action to change the NWPA.

It is important to note that storage of SNF would still be required for decades even if
definite plans to construct a geologic repository were implemented. If the Yucca
Mountain repository is completed in 2020, the DOE estimated that interim storage
would still be needed until 2056 (5). Moving the SNF from storage to disposal is
calculated to require 24 years (6). If the Yucca Mountain repository is cancelled and a
new site selection process begins, the earliest date for a geologic repository would be
2048 (1).

To assist with the continued need for storage options, one or more centralized storage
facilities in which the DOE takes title to the SNF should be constructed so that SNF
can be moved off of the nuclear power plant sites. The Blue Ribbon Committee
recommended "prompt” efforts to develop one or more consolidated storage facilities
concurrently with one or more geological disposal facilities. Public perception and
concern about interim storage becoming the de facto permanent solution will be
significantly reduced if the interim storage facility is built concurrent to efforts to site
and build a geologic repository. Both DOE and the Electric Power Research Institute
(EPRI) estimate that a centralized interim storage facility could be constructed within
six years but may take longer if outside interferences during the NRC hearing process
delay the licensing process (1) (7).

Any attempt by a private corporation to site a centralized interim storage facility would
probably face the same opposition that stopped the effort by PFS. Finding a site that has
local and state support would greatly enhance the chance of a private centralized interim
storage site being successfully sited and constructed. The successful implementation of
siting and constructing a geologic repository by the federal government would also
alleviate opposition.

However, one main issue with a private centralized interim storage site is that the
nuclear power plants would still have title to the SNF and would have to take back the
waste if the storage facility closes without a repository available. The failure of the DOE
to take title to the SNF in 1998 and the high probability that the DOE will not be able to
take title to SNF in the next ten to twenty years makes the successful siting and
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construction of a private centralized interim storage facility highly uncertain and may be
too uncertain for a private company to attempt. However, an interim storage facility
owned by the federal government would allow the DOE to take title to the SNF stored in
it. DOE often uses private entities to operate its national laboratories and other facilities
so a DOE owned interim storage facility could conceivable be operated by the private
sector.

Any federal or private program to manage SNF (disposal, storage, or reprocessing)
needs to be established in a manner that reduces the uncertainty due to changing
prevailing political opinions and minimizes local and state opposition through
stakeholder meetings, finding volunteer communities, financial incentives, and a
process that is considered fair and technically rigorous. Otherwise, the effort to license
and build these facilities may result in nothing but wasted time and wasted money like
the Yucca Mountain repository, the PFS storage facility, or the MRS facility. In looking
at how to successfully site a facility, one should take into account current successfully
sited and built radioactive waste disposal facilities such as the Waste Isolation Project
Plant in New Mexico for transuranic waste and the Low Level Radioactive Waste
Disposal Facility in Texas. If the methodology used for siting these two sites is built
upon, the siting and construction of a SNF storage or disposal facility is not only feasible
but could be highly successful.

Introduction

The first commercial nuclear power plant, the Shippingport Atomic Power Station in
Pennsylvania, began producing electricity on December 18, 1957 (8). As of January
2013, 104 commercial nuclear power plants are in operation in the United States in 31
states and at 65 sites (some sites have more than one nuclear reactor). Currently,
nuclear power generates about 20% of the electricity in the United States per year (9).

When electricity is produced by nuclear fission using uranium, high level waste (HLW)
is also generated. High level waste is defined in Title 10 of the Code of Federal
Regulations (10 CFR) §60.4 as "(1) Irradiated reactor fuel, (2) liquid wastes resulting
from the operation of the first cycle solvent extraction system, or equivalent, and the

“concentrated wastes from subsequent extraction cycles, or equivalent, in a facility for
reprocessing irradiated reactor fuel, and (3) solids into which such liquid wastes have
been converted."

Irradiated reactor fuel is commonly known as spent nuclear fuel (SNF) and sometimes
as used nuclear fuel to emphasize that about 99% of the fissionable content is still
available in the fuel when removed from the nuclear reactor (10). This remaining 99% of
the fissionable content can be retrieved and made into new fuel in a process called
reprocessing, which produces HLW as defined in items (2) and (3) of 10 CFR §60.4. The
DOE owns the HLW produced from reprocessing and is currently storing it at several
federal sites; none of them are in Texas (11). Therefore, this report will concern itself
only with the storage, reprocessing, and disposal of SNF from commercial nuclear
power plants.
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repr ocessed SO that long -term storage on31te would not be necessary. The federal
government took responsibility for developing a site for disposal of the HLW.
However, decades later, no disposal or reprocessing option is available and all of the
SNF is stored at various nuclear reactor sites.

SNF is currently stored at 77 different sites:

* 63 sites have one or more operating commercial nuclear power reactors (two of
which are in Texas),
4 sites are operated by the DOE (The DOE owns about 4% of the nation's SNF),

e 9 sites formerly had one or more operating nuclear reactors which have since
been decommissioned, and

* One site in Morris, Illinois which was a failed reprocessing plant that never
began operation.

The SNF at the sites without an operating commercial nuclear power reactor are
referred to as stranded SNF (5).

Technical Descriptions
Nuclear Fuel and How Nuclear Energy is Generated

Fission occurs when a neutron hits the nucleus of an atom and splits the nucleus into
two nuclei, releasing energy and one or more neutrons. The two nuclei form two new
atoms called fission fragments or fission products, which are usually radioactive. A
nuclear reactor is designed so that the neutrons released in the initial fissions produce
more fissions and more neutrons which produce even more fissions so that a chain
reaction forms in which fissions are continually occurring in a controlled manner
(crltlcahty) The energy released in the fissions is used to heat water which produces
electricity in a turbine.

The fuel used in a nuclear reactor is uranium oxide. The two main naturally occurring
isotopes (atoms which are the same element because they have the same number of
protons but with different number of neutrons) of uranium are uranium-238
(99.2745% abundant) and uranium-235 (0.7200% abundant). Uranium-235 is
fissionable and is the main source of fissions in a nuclear reactor. The uranium used
in nuclear fuel in the United States is processed to have a higher concentration of
uranium-235 than found naturally in the earth. Uranium-235 concentration for the
light water reactors in the United States ranges from 3% to 5% (12).

The typical fuel rod for a nuclear reactor is a hollow cylindrical tube of a zirconium
alloy (called the cladding) that is about half an inch wide and 12 to 15 feet long.
Ceramic pellets of uranium dioxide, each pellet about the size of a thumbnail, are
placed inside the hollow rod. A fuel assembly contains dozens to hundreds of fuel rods
which are bound together and typically have a width of 5 to 9 inches. During
operations a reactor core contains from 200 to 800 fuel assemblies, the total of Wthh
weighs about 100 metric tons.
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Some of the fission products formed are strong neutron absorbers and are called
poisons because they hinder criticality by absorbing neutrons which would have
otherwise caused a new fission. Eventually the fission poisons build up to a level that
it is no longer economical to use that fuel rod to produce electricity even though, for
light water reactors, only 1% of the available fuel in that rod had been used.
Subsequently, a fuel rod's useful life is typically 4 to 6 years. Usually a third of the fuel
assemblies are removed from the core every 18 to 24 months (5) (13).

Neutrons may also be absorbed by the uranium nuclei and instead of causing fission
will transform the uranium atom into an atom with a higher atomic number, such as
neptunium, plutonium, americium, and curium. These atoms are called transuranic
elements (TRU). Absorption of neutrons results in the production of fissile
plutonium-239 and plutonium-241 in the SNF, which are used in most nuclear
weapons.

What is Spent Nuclear Fuel

This removed nuclear fuel is SNF and contains radioactive fission products of various
half-life values. A half-life is the amount of time in which half of the radioactive
isotopes will decay. Many of the radioactive fission products have short half-life
values and will decay completely away within five years. The radioactive decay
releases energy which heats up the SNF. The SNF loses 80% of its heat in 5 years and
95% in 100 years (13). This heat emission of SNF is the main factor in determining
how many fuel assemblies can be placed in a cask for storage, transport, or disposal.

Shielding is required to protect humans near SNF from a potential lethal radioactive
dose. Even 10 years after being removed from the reactor core, the radiation field at
one meter away from SNF would be over 20,000 rem per hour. A rem is a unit of
radiation dose and a dose of 5,000 rem would incapacitate a person immediately and
cause the person's death within one week (14). SNF is not hazardous to the
environment if it remains intact but it would damage the environment if the spent
fuel pellets are aerosolized and dispersed.

Reprocessing of SNF

Reprocessing the SNF chemically separates the uranium and plutonium from the
other material in the used fuel rod. Reprocessing also produces liquid HLW, which,
after solidification, weighs approximately 20% of the initial weight of the SNF (15).
The HLW contains the fission products. The uranium and plutonium are returned to
the reactor in the form of a new mixed oxide fuel rod.

The presence of fissile plutonium in SNF has raised proliferation concerns over
reprocessing SNF. When contained within the nuclear fuel rod, plutonium is
considered safe from being used in building a nuclear bomb (especially considering
the high radiation field) but once separated from the other material it can more easily
be used for building a nuclear bomb.

Reprocessing of SNF is technologically feasible. Russia, France, United Kingdom,
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returned to the other nation. Reprocessing is done in the United States only by the
federal government for military applications.

Proliferation of nuclear weapon grade material has not increased due to reprocessing
of nuclear fuel for commercial energy production by these nations. Proliferation
concerns should not prevent commercial reprocessing in the United States if proper
security and policies are put in place to prevent unauthorized access.

The DOE possesses HLW from its programs and also the HLW generated by the
commercial reprocessing operations at West Valley, New York. These wastes are
managed by the DOE and are not regulated by the NRC. Any SNF disposal plans must
include the disposal of the DOE HLW as well as commercial SNF (11).

Reprocessing does not eliminate waste but simplifies HLW management since the
HLW generated contains less radioactivity and lower volume than the untreated SNF.
The fission products have shorter half-life values than the TRU elements. After a
hundred years, the activity from fission products would be mostly from strontium-go,
yttrium-90, and cesium-137, which have half-life values of 29 years, 3 days (yttrium-
90 is produced by dccay of strontium-90), and 30 years respectively. Plutonium-239
has a half-life value of 24,000 years. However, if reprocessed, the plutonium-239
would be reintroduced into the reactor to undergo fission and split into two shorter-
lived fission products. After 700 years, the activity of the TRU waste in an
unreprocessed SNF rod will exceed the activity of the fission products. Additionally,
the TRU radionuclides typically emit alpha radiation whereas fission products
typically emit beta radiation. Alpha radiation inflicts more damage to a person (by at
least one order of magnitude) than beta radiation if the radionuclide is inside the
body by either ingestion or inhalation. Thus, it can be seen how reprocessing may
simplify HLW management. (17)

The United States uses the once-through cycle in which the SNF rods leaving the
reactor are disposed or stored as waste. The once-through cycle is also known as the
"throw-away" cycle due to the fissile content contained in the SNF rods that is not
being utilized to produce energy. The nuclear reactors used in the U.S. are light water
reactors (either a boiling water reactor or a pressurized water reactor) in which 0.6 of
a fissile atom is produced for every fissile atom consumed. For a 1,000 MW electric
pressurized water reactor, the used fuel removed from the reactor and treated as
waste in a typical refueling operation contains 400 pounds of fissile plutonium and
480 pounds of uranium-235, which is equivalent to one million tons of coal in energy
content. Reprocessing of SNF for a light water reactor over 30 years would reduce the
need for uranium ore by 40% (17).

Due to the buildup of non-fissile TRU waste in the used fuel, the SNF from a light
water reactor can only be reprocessed a limited number of times (typically once). The
construction of fast reactors would increase the efficiency of reprocessing even
further. When neutrons are released in a fission event, they contain a portion of the
kinetic energy released from the fission event and are called "fast". A light water
reactor is designed to slow down the neutrons until they are "thermal neutrons" which
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are then used to cause fissions. In a fast reactor, fast neutrons are used for fissions
and even the non-fissile TRU can be caused to undergo fission by a fast neutron. SNF
from a fast reactor could feasibly be reprocessed an indefinite number of times, thus
significantly increasing the efficiency of energy production (18). Research and
development of commercial fast reactors has been started by the DOE but changes in
the presidential administration have resulted in these projects being cancelled.

History of Spent Nuclear Fuel Management

The federal government has played a major role in the history of SNF management and
therefore a review of the history of federal policy towards SNF storage, disposal, and
reprocessing would help in understanding the current situation and analyzing the
options for a path forward.

The assumption in the decades following the first commercial nuclear power plant in
1957 was that the nuclear power utilities would ship their SNF to be reprocessed and
that a disposal site would be available for the HLW produced at the reprocessing
facility. Therefore nuclear power plants were not designed and built for indefinite
onsite storage of the SNF.

Because nuclear power plants were not built for indefinite storage, the federal
government agreed to take on the responsibility of developing a HLW disposal
facility.

Reprocessing

Political History

In 1956, the Chairman of the Atomic Energy Commission (AEC), a federal agency
authorized to regulate and promote nuclear power which has since been replaced by
the NRC and the DOE, announced a program to encourage the development of
commercial reprocessing of spent nuclear fuel. By 1963, SNF was reprocessed in a
project sponsored by the AEC at Idaho Falls on federal land (19).

President Ford issued a presidential directive in 1976 that discouraged commercial
reprocessing and recycling of plutonium in the U.S. due to concerns over nuclear
weapons proliferation. In 1977, President Carter issued a similar directive that
deferred indefinitely all commercial reprocessing of plutonium, which ended
commercial reprocessing of SNF since SNF contains plutonium. In 1981, President
Reagan reversed this decision but commercial reprocessing did not resume since it is
cheaper to use newly-mined uranium in a one-time use fuel cycle than to reprocess
and reuse the uranium (19) (4).

Further, in 1993, President Bill Clinton discouraged commercial reprocessing in a policy
statement and stopped the funding for specific DOE projects that were designed to
develop new reprocessing technology. However, in 2001, President George W. Bush
encouraged the development of commercial reprocessing in his national energy policy

(19).
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The DOE anncunced in February 2006 the creation of the Global Nuclear Energy

Partnership (GNEP), a program in which the U.S. would "work with other nations
possessing advanced nuclear technologies to develop new proliferation-resistant
recycling technologies in order to produce more energy, reduce waste and minimize
proliferation concerns (20)." One of GNEP goals is the development of new reprocessing
technologies and advanced nuclear reactors which are designed to optimize
reprocessing (21). However, on June 29, 2009, President Obama canceled the GNEP
Programmatic Environmental Impact Statement for the Technology Demonstration
Program (first step in starting this program) because the DOE "is no longer pursuing
domestic commercial reprocessing, which was the primary focus of the prior
Administration's domestic GNEP program (22)."

History of Commercial Reprocessing Plants

In 1964, a permit was issued to a commercial reprocessing facility in West Valley, New
York by the AEC. This facility reprocessed fuel generated both by commercial nuclear
power plants and by the defense program for the federal government. Stricter
regulations were issued which forced this facility to shut down in 1972 for upgrades
but the operator decided to close the facility permanently because the upgrades were
not considered economically feasible (19).

In 1967, General Electric Company was issued a license for a reprocessing facility at
Morris, Illinois. The process worked well at the pilot scale but failed during pre-
operational trials of the production plant. General Electric closed the facility without
processing any SNF in 1972. Currently, SNF shipped to this facility is still being stored in
a fuel storage pool (19) (16).

Beginning in 1970, Allied-General Nuclear Services Company started construction of a
reprocessing plant at Barnwell, South Carolina but stopped in 1977 due to President
Carter's presidential order (19) (16).

In 1992, with no domestic reprocessing facility, Long Island Power Authority sought to
have its SNF processed in France by the firm Cogema, but President George H.W. Bush
prohibited this shipment (19).

Currently, no economic driver exists for commercial reprocessing in the U.S. since the
one-time use fuel cycle is cheaper than the projected costs of reprocessing. Studies by
the National Academy of Sciences in 1996 and the National Research Council in 2007
stated that reprocessing SNF was not cost effective. The National Research Council
report also concluded that development of a commercial program would not be
possible without significant funding by the DOE (19). However, federal government
funding for commercial reprocessing projects has been plagued by political
uncertainty. Presidential orders have alternated between encouraging commercial
reprocessing and prohibiting commercial reprocessing. If the federal government
were to change course and allow commercial reprocessing again, it is estimated that
the first commercial reprocessing facility would not be built and available until at
least 2030 and maybe as late as 2040.
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Further, the option of having another country reprocess SNF generated in the U.S.
was effectively closed by Presidents Bush's decision to stop Long Island Power
Authority from reprocessing its SNF in France in 1992. Even if Long Island Power
Authority did reprocess its SNF in France, it would still need to take back the HLW
generated from the reprocessing activity and store it onsite until a HLW repository
opened.

Even though the reprocessing option is not available in the U.S. due to higher costs
and the uncertainty of federal government funding, the reprocessing option should
still be considered as a possible future choice. Advances in reprocessing technology or
other changes, such as policy or economic, may make reprocessing more
advantageous than the once-through or the "throw away" cycle. The unused fissile
material in the SNF represents a considerable amount of energy that could change the
view of SNF from a waste to an energy resource. Additionally, specific isotopes that
are useful in research, industrial processes, and medicine are contained in the SNF
and could be isolated from the other fission products in a reprocessing facility.
Disposing of SNF in a non-retrievable manner may be viewed as a mistake by future
generations. Storing or disposing of the SNF in an easily retrievable but safe and
environmental sound manner should be considered as one option in managing this
waste.

Nuclear Waste Policy Act of 1982 and its amendment in 1987

After President Carter banned commercial reprocessing for plutonium in 1977, he
convened an "Interagency Review Group on Nuclear Waste Management" to develop
a national policy for nuclear waste management. The recommendations in the report
issued two years later by this group resulted in the National Waste Policy Act (NWPA)
of 1982 (23). The NWPA and its amendment in 1987 is the legal framework in which
the federal government is able and authorized to manage SNF and HLW in the United
States to the current day.

Under NWPA the federal government has the sole regulatory authority over SNF. Any
repository developed is to be characterized by the DOE and the repository licensed by
the Nuclear Regulatory Commission (NRC). Specifically, the NRC is responsible for
codifying the requirements and criteria for approving construction, operation, and
closure of the repository including safeguards, security, and protection of workers
from radiological exposures. The Environmental Protection Agency (EPA) determined
the standards used by the NRC for protecting the general environment from offsite
releases during the operational and post-closure periods. Worker protection, except
for radiological exposure, was the responsibility of the Occupational Safety and
Health Administration and the Department of Transportation (DOT) and NRC
regulate different aspects of HLW transportation (4).

Act of 1082

Congress wrote the NWPA knowing that a Congressional mandate would be necessary
to overcome opposition to the site selected for the geologic repository (the disposal
method chosen in the NWPA) for HLW. The state chosen as the repository site could
veto the decision but this veto could be overridden by a Congressional vote in both
houses. Additionally, the Act stipulated that two repositories were to be built to
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was that one repository would be in the West and the other in the East (4).

The NWPA established the Nuclear Waste Fund (NWF) to fund SNF disposal and was
to be funded by a fee of $1 per megawatt hour of nuclear power generated. In
exchange for funding the NWF, the DOE is to take title to, transport, and dispose of
the SNF and HLW by January 31, 1998. The NWPA authorized the DOE to enter into
Standard Contracts (see 10 CFR Part 961) with any person who has generated or holds
title to SNF or HLW (mostly commercial nuclear power plants) which stipulated the
requirements for funding the NWF and the DOE's taking of the SNF (24).

The NWPA provided two options for DOE to store SNF. The first option was for
temporary storage, called federal interim storage, for a specific volume of SNF under
specific conditions. The authority to provide federal interim storage expired in 1990
and was never used. The second option was to operate a Monitored Retrievable
Storage (MRS) facility (24).

Amendment of 1987

Congress amended the NWPA in 1987 due to
* The intense opposition to the DOE site selection process for both the MRS
facility and the geologic repository and
¢ The lengthy and expensive (about a billion dollars per site) characterizing
process (23).

The amendment selected the Yucca Mountain site in Nevada as the only site to be
characterized for the geologic repository and offered a financial incentive of $20
million per year to Nevada. The disposal capacity of the repository was limited to
70,000 MTHM (metric ton of heavy metal) (23).

Congress constricted the construction and operation of the MRS facility to alleviate
concern from the host state that the MRS facility would become a de facto permanent
solution. The NRC could only issue a construction license for the MRS facility after
the NRC has issued a license for the construction of the geological repository at Yucca
Mountain. The amendment also limited the size of the MRS to 10,000 MTHM of SNF
before the geologic repository accepted its initial shipment of HLW and 15,000
MTHW afterwards. Consequently, the MRS facility could not accept waste for storage
until, at the earliest, three years before the repository opens. (24) (23).

Further, the amendment offered a financial incentive of $10 million per year to the
state chosen to host the MRS site. The DOE had chosen Oak Ridge, Tennessee before
the amendment for the site of the MRS facility but due to political opposition the
amended NWPA prohibited Oak Ridge to be the site. Additionally, the DOE was not
allowed to site the MRS facility in Nevada since it was the host state to the geologic
repository. The Office of the United States Nuclear Waste Negotiator was established
and authorized to find sites for and to negotiate agreements wilh stales or Native
American tribes to host the MRS facility. The position was to be appointed by the
President. Any agreement would need to be approved by Congress before going into
effect (4) (23).
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Efforts to Site and Build a Geologic Repository

In 1983, the DOE chose several locations for further consideration as sites for a
geologic repository:

e Hanford in Washington State,
Yucca Mountain in Nevada,
Davis Canyon in Utah,
Lavender Canyon in Utah,
Deaf Smith County in Texas,
Swisher in Texas,
Vacherie dome in Louisiana,
Richton Dome in Mississippi, and
Cypress Creek Dome in Mississippi.

The sites were reduced to Hanford, Yucca Mountain, Davis Canyon, Deaf Smith
County, and Richton Dome in 1986 and to Yucca Mountain (geologic formation of
tuff), Deaf Smith County (salt deposit), and Hanford (basalt) in 1987 (15) (25).

Due to opposition from elected officials at each site under consideration, rising costs,

and a decrease in the projected waste volumes, the DOE announced in May 1986 that
only one site would be picked for a geologic repository and stopped all efforts at siting
the second site (23).

In 2002, the DOE issued a formal finding that the Yucca Mountain site was suitable for

a geological repository and President Bush recommended this site to Congress. The

State of Nevada filed an official "Notice of Disapproval” which both houses of Congress
voted to override (13). The NWPA stipulated that the DOE then had 9o days to apply to
the NRC for a construction license but the application was not submitted until June
2008 due to litigation and insufficient funding. According to the NWPA, the NRC had

up to four years to complete the license review.

In 2009, President Obama said that the Yucca Mountain site was "no longer considered
a workable option" and in 2010, the DOE requested to withdraw the application. The
NRC stopped reviewing the application in 2011 since no funds were allocated by
Congress for this review and no additional funds have been allocated to the present day
(11) (4). A total of $11 million for reviewing the application that was allocated before
fiscal year 2011 was not spent (26).

Several parties petitioned the federal court to force the NRC to resume reviewing the
Yucca Mountain repository license application. The United States Court of Appeals for
the District of Columbia Circuit ordered the NRC on August 13, 2013 to use the unused
$11 million dollars to work on the Yucca Mountain application. Judge Brett M.
Kavanaugh wrote that "the president may not decline to follow a statutory mandate or
prohibition simply because of policy objections (26)." The NRC decided in November 18,
2013 that the $11 million would be used to complete the Safety Evaluation Report, which
is the first step in the license application review, and requested the DOE to prepare a
supplemental environmental impact statement needed to complete the environmental
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for reviewing the livpn.qp application.

The DOE had spent almost $15 billion on characterizing the Yucca Mountain site and
completing the construction license application, of which about $9.5 billion was paid by
the Nuclear Waste Fund (1) (28).

Impacts of the Failure to Open a Repository

Due to the failure to construct a disposal repository, the DOE was unable to take title
and dispose of the SNF from the commercial nuclear power plants and thus breached
the Standard Contract. The majority (74 out of 76 standard contracts) of the persons
with SNF have filed lawsuits to recover damages from this breach of contract (5). The
federal courts have found the DOE in these cases to be in partial breach and the federal
government is required to compensate the utilities for damages (24) by paying for the
onsite storage until the DOE is able to remove the SNF from the reactor sites according
to the "waste acceptance” schedule in the contract (23). Damages include the capital
costs for additional wet storage racks, construction of the dry storage facilities,
purchasing and loading the dry storage casks and canisters, and the personnel cost to
design, license, and maintain these storage facilities (5).

The federal government may not use the Nuclear Waste Fund to pay the utility since the
NWPA restricts this fund to only pay for disposal. Therefore, the damages are to be paid
from the U.S. Treasury Judgment Fund, which is managed by the U.S. Department of
Justice and is a permanent, indefinite appropriation used by the federal government to
pay damages in cases against the United States. The first payments were made in 2000.
As of November 2012, a total of $2.6 billion has been paid. The total payments by 2020
are expected to range from $11 billion to $21 billion and to cost $500 million per year
after 2020 (1) (5) (23).

The U.S. Court of Appeals for the District of Columbia Circuit ruled on November 19,
2013 that the nuclear power plant operators do not have to pay into the Nuclear Waste
Fund anymore. Annually about $750 million in fees was collected for the fund which
was expected to be at $28 billion at the end of 2012, earning $1.3 billion in interest each

year (29).

In addition to suits against the federal government several states (California,
Connecticut, Illinois, Kentucky Maine, Oregon, West Virginia, and Wisconsin) have
passed laws that prevent or hinder the construction of a new nuclear power plant in
their state unless a disposal or reprocessing option is available for the SNF (30).

Efforts by Federal Government to site a storage site

In 1987, the DOE proposed to build the MRS facility on federal land near Oak Ridge,
Tennessee because the DOE already operated nuclear energy research facilities in that
town. Therefore, the technical infrastructure and skilled personnel needed for the
MRS facility was already locally available. However, opposition from state and federal
officials resulted in the prohibition of Oak Ridge being the site of the MRS facility in
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the 1987 amendment of the NWPA (23).

The Office of the Nuclear Waste Negotiator sent out formal invitations to states, local
governments, and Indian tribes in June 1991. In 1992, seven communities (including 5
Indian tribes) expressed interest in hosting the MRS facility and each received
$100,000 in DOE grants. The communities selected for a second phase of study would
have be eligible for several million dollars in grants but no second phase grants were
awarded. The host states for all of the seven communities opposed the siting of the MRS
facility in their state (4). In 1993, Congress blocked funding for future grants due to the
opposition which effectively stopped any further progress on siting the MRS facility. In
January 1995, the authority of the waste negotiator expired and was not extended by
Congress (23).

Private Efforts to construct an interim storage site

After the federal government failed in selecting a site for the MRS, eight nuclear utilities
(Xcel Energy, Genoa Fuel Tech, Florida Power and Light Company, Southern Nuclear
Operating Company, Entergy, Indiana-Michigan Power Company {American Electric
Power}, GPU Nuclear Corporation, and Southern California Edison Company) formed a
private consortium called Private Fuel Storage, L.L.C. (PFS) (31).

In 1996, PFS signed an agreement with the leadership of the Skull Valley Band of the
Goshute Indian Tribe, who had also volunteered for the MRS facility, to construct and
operate a dry cask storage site on their reservation in Utah. A lease for 25 years with a
renewal option for 25 more years was signed between PFS and the Goshute Indian Tribe
but required approval by the Bureau of Indian Affairs (31).

The majority of the residents of Utah and Utah's congressional delegation opposed the
PFS interim storage facility. However, the State of Utah had limited power to interfere
due to the sovereign rights of Indian tribes which prevents the jurisdiction of state and
local governments from entering American Indian reservations (4).

PFS submitted a license application to the NRC to build an Independent Spent Fuel
Storage Installation (ISFSI) for 40,000 MTHM in 1997. The SNF would be stored
vertically in steel and concrete storage cask on a concrete pad. The volume of 40,000
MTHM is sufficient to store the SNF from the eight utilities that formed PFS and also
SNF from other nuclear power plants. The goal of the facility was for a "safe, efficient,
and economical alternative to continued SNF storage at reactor sites (31 p. xxxii)." The
application also included a proposal to construct and operate a 32 mile long rail line on
public land administered by the Bureau of Land Management of the U.S. Department of
Interior, who had to approve the rail construction (31).

NRC's review of the application was delayed by legal battles and the license was issued
on February 21, 2006. The license authorized the facility to store SNF for 20 years with
a renewal option for another 20 years (4). After 40 years of storage, it was expected that
a repository would be available for the stored SNF to be disposed. If a repository was not
available at the end of 40 years, then the waste generators would still be responsible for
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PFS never initiated construction of the ISFSI due to two actions of the Department of
the Interior:

e The Bureau of Indian Affairs disapproved the lease of the tribe's land due to
"uncertainty concerning when the SNF might leave trust land, combined with the
Secretary's practical inability to remove or compel its removal once deposited on
the reservation” (32) and

¢ The Bureau of Land Management denied the right of way over federal land for the
railway. Without the use of the railway, SNF would have to be transported by
truck, increasing the difficulty, risk, cost, and time for transportation (4).

The Goshute tribe and PFS filed a federal lawsuit in July 2007 to overturn these
decisions claiming that the State of Utah applied political pressure to the U.S.
Department of the Interior (DOI) (23). The federal court found the DOI's decisions to be
arbitrary and capricious and remanded it for reconsideration (4) (33). However, the
DOI did not change its decisions and in a December 20, 2012 letter to the NRC, PFS
requested that its license be terminated (34)]. The planned interim storage facility was
canceled after 15 years of planning and over $70 miilion of legal and licensing fees (23).

Blue Ribbon Commission and its Recommendations

In 2010, the Obama administration directed the DOE to establish the Blue Ribbon
Commission {(BRC) on America's Nuclear Future. The BRC is an advisory body of
experts to the DOE who were to review the nuclear waste management alternatives to
disposal at the Yucca Mountain site. The BRC issued a report on their findings in
January 2012 (11) (13).

The BRC recommended "prompt" efforts to develop concurrently one or more
consolidated storage facilities, one or more geological disposal facilities, and the
transportation infrastructure required to transport SNF from the reactor sites to the
storage and disposal sites. The BRC recommended that the storage and disposal
facilities be developed concurrently so that interim storage does not become or is not
perceived to potentially become the permanent solution by the public (4). Any of these
recommendations would require legislative changes to the Nuclear Waste Policy Act (1).

A DOE report in January 2013 listed the following proposed earliest dates of when the
facilities could be operational: a pilot interim storage facility by 2021, a larger interim
storage facility by 2025, and a geologic repository by 2048 (1). The proposed dates
include time for site selection, licensing, and construction. The DOE stated that
legislative changes to the NWPA and funding reform, such as allowing the Nuclear
Waste Fund to pay for interim storage, would be needed (24). DOE estimated that if
the Yucca Mountain geologic repository was completed in 2020, interim storage
would still be needed until 2056 because of the large amount of SNF (5).

Further, according to the Government Accountability Office, several decades will be
needed to transport all of the SNF to a geologic repository. By 2040, most of the
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reactors currently in operations will be closed (13).

Waste Confidence Rule

The Waste Confidence rule is a generic action in which the NRC found reasonable
assurance that SNF could be stored safely and with a minimal impact on the
environment until a disposal option becomes available. The rule arose from an NRC
statement that it "would not continue to license reactors if it did not have reasonable
confidence that the wastes can and will in due course be disposed of safely.” The Waste
Confidence rule is used for the review of new reactor licenses, license renewals, and
Independent Spent Fuel Storage Installation (ISFSI) licenses to prevent the need for
litigation over waste management and disposal issues for each license application (35)

(36).

In 1984 the Waste Confidence rule found "reasonable assurance that one or more
mined geologic repositories for commercial HLW and SNF will be available by the
years 2007-2009" and stated that SNF storage is acceptable for at least 30 years
beyond the expiration of the reactor's operation license. The complete duration of
SNF storage includes the operational period (40 years of the original license and an
additional 20 years renewal) of the nuclear reactor and includes both wet and dry
storage, which results in a total of 9o years of storage for the oldest fuel. The NRC also
found "reasonable assurance that safe independent onsite or offsite spent fuel storage
will be made available if such storage capacity is needed.” The rule was revised in
1990 to change the date for the repository to the "first quarter of the twenty-first

century” (35).

The most recent Waste Confidence rulemaking in 2010 modified the prior rule by
changing the date that disposal capacity will be available from the "first quarter of the
twenty-first century” to "when necessary" and lengthening the time that SNF can be
stored safely to 60 years beyond the expiration of the reactor's operation license (a
total of 120 years for the oldest fuel). The NRC analyzed degradation mechanisms and
used the fact that the temperature of the spent fuel decreases over time which
decreased degradation to determine these safe storage time periods (35) (37).

New York, Vermont, Connecticut, New Jersey, the Prairie Island Indian Community in
Minnesota, and several environmental groups petitioned for review of the 2010 update
to the NRC's waste confidence rule. On June 8, 2012, the U.S. Court of Appeals for the
District of Columbia Circuit ruled that the Waste Confidence rule is a major federal
action, and therefore requires an environmental impact statement or a finding of no
significant environmental impact. Additionally, the court found that the NRC was
deficient in concluding that disposal will be available "when necessary” which prevented
the NRC from determining the effect if disposal does not become available.

In response to the Court's decision, the NRC decided to stop all licensing activities
(mostly reactor license renewals) that rely on the Waste Confidence rule until they
complete the Waste Confidence Generic Environmental Impact Statement (GEIS) and
revise 10 CFR Part 51 accordingly which will be no later than September 2014. The NRC
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released the draft GEIS and the proposed rule change in September, 2013 (retains the
determination that SNF can be stored safely 60 years after reactor shutdown).

The draft GEIS includes both low and high burnup fuel and analyzed three timeframes:
short-term (60 years storage after reactor shutdown), long-term (160 years storage after
reactor shutdown), and indefinite in which a repository never becomes available. The
long-term and indefinite timeframe analysis assumed that the SNF storage canister and
cask would be replaced, requiring the construction of a dry transfer system facility, every
100 years (38).

Additionally, NRC is currently conducting an extended storage effort (expected to be
completed by 2020) for storage over 120 years which includes:
* Developing technical information concerning safety issues and environmental
impact, .
* Developing an environmental impact statement for a waste confidence decision
for storage up to 300 years after reactor shutdown, and
* Revising the Waste Confidence rule appropriately.

The NRC states that any revisions to the waste confidence rulemaking does not indicate
approval for waste storage for this time period and that any authorization for waste
storage time is given through the licensing of the ISFSI and certification of the storage

cask (38) (39).

Recent Developments in Response to the BRC's Recommendations

The Nuclear Waste Administration Act of 2013 (senate bill 1240) was introduced by
Senator Ron Wyden (democrat from Oregon) based on the recommendations in the
report released by the BRC. The bill, if made into law, would establish a new
independent agency in the executive branch to manage HLW and would authorize the
siting, construction, and operation of repositories and storage facilities, including a pilot
program for the storage of priority waste. The bill would require the federal government
to enter into a consent agreement with the host state and each affected unit of general
local government or Indian tribe. The bill was referred to the Senate Energy and Natural
Resources committee on June 27, 2013 and had a public hearing on July 30, 2013 (40).
Disagreement between the House of Representatives and the Senate over the fate of the
Yucca Mountain Disposal Facility has stalled further progress on this bill.

Representatives of state governments are communicating with the federal government
their concerns about the potential future siting process and operation of any HLW
disposal or storage facility. The Environmental Council of the States issued
recommendations that the "states be considered partners with all appropriate federal
agencies and should have a clear decision-making voice on activities proposed within
their borders” (41). Past experience has shown that siting a radioactive waste facility
often fails when the state strongly opposes it even though in nearly every case the
affected local governments strongly supported the facility because of the jobs created
and as a means of economic growth for the local area (42). Both local and state support
will be needed to successfully site a HLW disposal or storage facility.
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Some support for hosting a nuclear facility have been expressed by local communities or
Indian tribes, such as those volunteers for a GNEP project in 2006. It is not possible to
gauge the number of communities or the level of support for hosting a HLW repository
or storage facility since new legislation for the siting process has not yet been passed and
no call for volunteers has been issued. A search of news stories or Internet sites
indicated interest from the state of Arizona to store SNF and one community actively
promoting itself to be a site of an interim SNF storage facility: the Eddy Lee Energy
Alliance (ELEA).

The ELEA is a limited liability corporation consisting of Eddy and Lea County in New
Mexico and the cities of Carlsbad and Hobbs, which are located in a region called the
New Mexico's Nuclear Corridor. The ELEA was formed in 2007 to obtain a grant under
the GNEP as a possible site for a reprocessing plant and was one of eleven sites chosen
as a potential candidate. Strong public support for the project was shown in three public
meetings which were attended by several hundred local residents (43) (44). ELEA sent a
notice of intent, dated February 26, 2013, to the NRC to submit a site-specific license
application in 2015 for a consolidated SNF storage facility in response to the DOE's
January 2013 Strategy Document for implementing the BRC's recommendations (45).
ELEA has chosen the French firm AREVA to build the above-ground interim storage
facility on 1,000 acres between Carlsbad and Hobbs which is estimated to create 150
jobs (armed guards, nuclear scientists, engineers, managerial and administrative staff)
(46). No further developments have been made public since this report was written.

The Arizona Legislature passed a non-binding resolution on April 24, 2012 that
requested the federal government to consider Arizona as the site of a SNF storage
facility (47). The Arizona Energy-Education Fund Coalition is an assembly of
stakeholders from the private sector, government, education and energy industries that
has formed to support the siting of an interim or permanent storage facility for HLW in
Arizona (48) (49).

Current Practices for storing SNF
Wet Storage

When nuclear fuel is removed from the reactor, it is placed inside a pool of water (called
wet storage). The water provides both cooling for the hot SNF and shielding from the
radiation for the workers at the reactor. The water in the pool is circulated to maintain
the temperature at 120 °F; otherwise the water would boil. Without cooling, the SNF
temperature can increase by hundreds or thousands of degrees Fahrenheit (13).

A storage pool has a stainless steel liner and reinforced concrete walls that are several
feet thick. The fuel rods are stored vertically in the pool that is typically 40 feet deep so
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that over 20 feet of water is over the fuel rods. The water is filtered and the chemlstry

carefully controlled to minimize corrogion (‘nncpmmnﬂv a storage nnn] eeds contin

UL LU0 VAU LU LRI ON VAL VDAV AL WIS s aa vl Y Qool needs contin

maintenance and a constant supply of electricity (5) (13)
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The pool for a pressurized water reactor is at or below ground level, but for a boiling
water reactor, the pool is about three stories above ground level, near the reactor vessel

(13).

Utilities only allow SNF to occupy up to approximately three-fourths of the storage
capacity in order to reserve space for at least one full reactor core load of fuel. The
storage capacity of the pools range from 2,000 to 5,000 fuel assemblies (average of
about 3,000) throughout the U.S. (5). The number of fuel assemblies that can be placed
in a storage pool is limited by the decay heat emitted by the SNF and criticality
concerns.

The storage pool and all pool activities are licensed by the NRC under the reactor's 10
CFR Part 50 operational license.

Denser Arrangement

Fuel storage pools were initially designed to store the SNF for a limited time until they
cooled to a suff1c1ently low temperature at which time they could be shipped for
reprocessing. Consequently, the pools were designed to only hold about one and one-
third of a core's full loading of fuel rods. However, when no reprocessing or disposal
option became available, utilities built new fuel storage racks to pack the fuel rods in a

more dense formation, increasing the storage capacity five-times (13) (23) (50).

The NRC conducted safety studies and approved the more densely packed
configuration provided that cooling is adequate, structure integrity is maintained, and
steps are taken to prevent criticality (13). Neutron absorbers were added to the pool to
negate any criticality concerns. The isotope Boron-10 is a strong neutron absorber
and placed in the pool in the form of boron carbide in an aluminum metal matrix (51).

Even with this denser configuration by 1986, fuel storage pools were nearing their
storage capacity limit (13) (23). When the pool approached its storage capacity,
utilities began to move the older SNF into “dry cask” storage (28).

Risks of Accidents

The highest risk of wet storage is a loss of coolant (water) resulting in a self-sustaining
fire. Risk is defined as the probability of an accident occurring multiplied by the
consequences of the accident. A self-sustaining fire is a low probability, high
consequence event (13).

A self-sustaining fire can only occur if enough water is lost so that the top half of the fuel
rods are uncovered and the fuel reaches a temperature of 1,830 °F. The initiating event
for the loss of water would need to be an earthquake over the design limit, terrorist
attack, or other similar event that also disables the means to add more water to the pool.
At 1,830 °F, the zirconium alloy can react with oxygen and release energy, burning like a
welding torch. This fire can spread to other spent fuel rods if they are densely packed.
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The SNF storage pool is designed and constructed to prevent and mitigate a self-
sustaining fire (13).

An additional concern is that if the water heats up and produces steam, the steam can
react with the hot zirconium cladding and produce hydrogen gas that can cause an
explosion if it is mixed with oxygen (13).

The NRC calculated the risk of an individual early fatality (death within months verses a
cancer death decades later) within one mile from a self-sustaining fire to be 1 x 107 per
year (one death per ten million years) one month after the reactor has been shut down
and it decreases to 2 x 1078 per year (one death per fifty million years) five years after
reactor shutdown. The risk of an individual latent cancer fatality within ten miles from a
self-sustaining fire is 7 x 109 per year (one death per 143 million years) for both one
month and five years after reactor shutdown. These risks were the maximum calculated
risk assuming the highest possible radioactive content of the SNF and the highest
seismic risk. The maximum calculated risks are an order of magnitude lower than the
NRC safety goal and is thus regulatory acceptable (2).

On March 11, 2011, an earthquake and a tsunami hit the Fukushima Prefecture of Japan,
causing a loss-of-coolant accident in Units 1 to 4 of the Fukushima Dai-ichi reactors.
The reactors lost all power: power generated by the reactors, offsite power supplied by
other power generators, and emergency onsite diesel generators. Therefore, they were
unablc to continue to pump water. As a result of the loss of coolant and of hydrogen gas
explosions, some of the nuclear fuel rods in the reactor melted and released radioactive
material (52).

The dry storage cask onsite and storage pools outside of the reactor buildings were not
damaged during this incident. The spent fuel storage pool inside the reactor
containment structure was damaged due to rubble falling onto the pool when hydrogen
explosions damaged the building. Additional damage may have occurred due to the loss
of electricity which resulted in no ability to monitor the pool or add additional water.
The SNF stored inside the damaged pool appears to be undamaged and efforts to
remove them from the damaged pool began in November, 2013 and are expected to be
completed at the end of 2014. Coolant water is currently being added to the storage
pools as needed (5) (53).

Additionally, the NRC has determined that some storage pools have contributed to
tritium and other radionuclide contamination of groundwater (along with other parts
of the nuclear reactor). These leaks were determined to be within regulatory limits
and therefore no significant public exposure or health impact resulted from these

leaks (5) (54).
Dry Cask Storage of SNF

Dry cask storage is synonymous with Independent Spent Fuel Storage Installation
(ISFSI) because all but one ISFSI site (the failed reprocessing plant at Morris, Illinois)
uses dry casks (5). The first commercial onsite dry storage facility was built at the
Surry Nuclear Power Plant in Virginia in 1986 (55). By 2020, it is expected that all

March 2014 20



reactors will be using dry storage casks onsite (23).

Dry cask storage is only feasible after the heat emitted by the spent fuel rod has
decreased to a level sufficient for natural convection of ambient air to maintain the
fuel temperature below 752 °F. The Zircaloy cladding may be damaged at
temperatures above 752 °F.

Typically, five years of cooling after the fuel rod has been removed from the reactor
core is considered necessary before it can be transferred to dry storage (13) (23).
However, the NRC has authorized transfers into dry cask storage for SNF removed as
early as 3 years from the core (28) and states that fuel may be moved to dry storage
after only one year (55). The actual time for moving SNF into dry cask storage is on
average ten years (28).

Description of Dry Storage Cask System

The SNF is placed inside a thin-walled steel canister which is filled with the inert gas
helium to prevent oxidation from damaging the structural integrity of the canister.
The lid is either welded or bolted shut. The canister is then placed inside a larger
stainless steel or thick-walled concrete dry storage cask (which has an inner steel
liner). The casks are cylindrical and the concrete thickness provides shielding from
the radiation. Vents are placed on the top and bottom of the dry storage cask for
convective heat transfer.

The casks are stored either vertical on a concrete pad or horizontal in a concrete vault
in which the thick concrete wall of the vault provides radiation shielding. Some more
recent systems have the dry storage cask placed in a hole which increases the security
from attack or weather and reduces the radiation exposure. The dry storage cask
containing hotter SNF may protrude from the hole by two feet to increase the cooling
from air flow. The pad or vault is secured with safety systems and a security
infrastructure, including radiation detection devices and intrusion detection systems

(1) (5) (13) (23) (55).

The NRC has licensed over 50 different dry storage casks manufactured by about a
dozen companies. The NUHOMS 61BT storage canister weighs 22 tons empty and 44
tons when loaded with SNF. A dry storage cask, fully loaded, can weigh from 100 to

180 tons (5) (13) (23) (55).

The number of SNF assemblies that can be stored in a dry storage cask is limited by
the decay heat emitted by the used fuel. The longer the SNF is stored in the cooling
pool, the lower the decay heat, and the more fuel assemblies that can be placed in the
dry storage cask. If the cooling time in the pool is from 5 to 15 years, a less expensive
storage cask can be used that does not need to be built to withstand a higher heat load

(23).

By the end of 2012, about 200 dry storage casks out of 1700 in the United States
(U.S.) contained high burnup fuel and nearly all of the SNF being loaded into dry
storage casks is high burnup (56) (57).
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Transfer from wet storage to drv storage

The first step to transferring a fuel assembly from wet storage to dry storage is to
place the dry storage steel canister inside a transfer cask (usually has a four inch wall
thickness of steel and lead) and then lower both into the storage pool. The water in
the pool offers excellent radiation shielding for the transfer. A crane is used to place
the spent fuel assembly into the dry storage steel canister. Afterwards, the transfer
cask and its contents are lifted up from the pool and any water remaining inside it is
removed using either vacuum drying or a force helium system. After drying, the lid is
welded or bolted onto the canister. The spent fuel in the transfer cask is moved to the
dry storage facility and the dry storage canister is transferred from the transport cask
to the dry storage cask. Typically, before the transfer, the transfer cask is placed on
top of the dry storage cask and the two casks are coupled together with a mating

device (7) (13).

Transferring a cask from wet to dry storage requires several weeks. Some of the more
time consuming steps in this process include:
e Mobilizing equipment requires two weeks and demobilization requires an
additional two weeks,
Training personnel, which includes practicing the procedure, and
e Actual transfer (typically a week), which includes drying and sealing the
canister, transportation to the storage pad, and placement into the dry storage
system.

In addition, constraints that limit the number of canisters that can be loaded

concurrently are heavy lifting capacity, available space in the SNF storage pool, and
available space to dry and seal the transportation canister (13).

Licensing and Certification

The NRC issues a certificate of compliance for a dry storage cask (which includes the
canister to be placed inside) only if the manufacturer can demonstrate that the cask
will protect the SNF in case of extreme events such as flood, earthquakes, tornado
missiles, temperature extremes, and terrorist attack. Computer analyses, comparisons
with other designs, component testing, and scale-model testing are all utilized in
testing the cask and reviewing its design. Physical tests performed on the cask include
being dropped from the maximum height possible during transfer operations, being
tipped over, fires, and floods. The manufacturer must also commit to follow an
approved quality control program that ensures the containers continuously meet
design specifications. The certificate of compliance is issued for storage not to exceed
20 years, which may be renewed for up to an additional 40 years (13) (55) (58).
Different criteria and tests are required for transportation certification.

The dry storage facility is licensed independently from the nuclear reactor as an ISFSI
and is considered to be independent from the reactor even though they are located at the
same site. The ISFSI license is either a site-specific license or a general license. Of the
ISFSIs licensed by March, 2013, 48 are operating under a general license and 15 under
specific licenses (23) (58).
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If the planned ISFSI is to be constructed on the site of a facility already licensed to
store SNF (such as a nuclear reactor) and a NRC certified cask is to be used, then the
ISFSI can be authorized by a general license. A general license saves time and money
by avoiding duplicating effort already performed during the license application
process for the nuclear reactor, such as the environmental impact statement and
seismic reviews. The Licensee must review and modify their existing procedures —
such as safety, emergency preparedness and response, and security — to
accommodate the ISFSI. Three and a half years is the typical time from designing the
ISFSI to the first loading of SNF, assuming a NRC certified cask is used otherwise an

additional two to three years will be needed (7).

If a person is not authorized to apply for a general license, he must then apply for a
site specific license. Six years is the typical time from designing the ISFSI to the first
loading of SNF, assuming a NRC certified cask is used (7).

An ISFSI may be licensed for 40 years with the option for a renewal of another 40
years (10 CFR §72.42). The GEIS from the waste confidence rule will also apply
towards renewing the ISFSI license (38).

Some utilities have had public opposition to plans to store SNF onsite in a dry cask
storage system bul no dry cask storage has been prevented (59). However, some
limitations have been placed on some utilities by the host state (60). For example,
Minnesota law (M.S.A. §216B.243) requires the facility to "address the impacts of
continued operations over the period for which approval is sought” before the state will
issue a certificate of need for additional storage of SNF (30).

Stranded SNF at decommissioned reactors

When a reactor is decommissioned, all of the SNF in wet storage is transferred to dry
cask storage and the storage pool is decommissioned. However, the entire nuclear
power plant site cannot be decommissioned and returned to other use because the
SNF is in dry storage. A common term used for the SNF in this situation is stranded
SNF. In the U.S., nine former operating nuclear reactor sites have been
decommissioned with SNF remaining onsite: seven have the SNF in dry storage and
the other two are in the process of transferring the SNF from wet storage to dry
storage (5) (13). The number of sites with stranded SNF will increase as reactors close
without an off-site storage or disposal option available.

If any of the stranded SNF at these sites requires repackaging, there is no SNF storage
pool to use to perform the transfer, which would increase cost, risk, and exposure to
workers for any transfer. Either the SNF would need to be transported to a storage
pool at another reactor site or a new transfer facility must be constructed.

One option that has been considered is to move the SNF from the decommissioned
nuclear reactor site to another nuclear reactor that is still operating. However, the
nuclear reactor operation license issued by the NRC authorizes the nuclear power plant
to only possess the amount of SNF necessary to operate that reactor. Therefore, a license
modification would be necessary to store additional SNF which would require public
hearings at which local opposition would be expected (24). Transferring SNF from a
decommissioned reactor to another operating reactor has only been done when both
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reactors are located at the same site and are owned by the same utility (5).
Risk of Accident

Dry cask storage is considered safer than wet storage because the dry cask storage
system is not affected by loss of electricity, coolant, or significant active monitoring.
Additionally, SNF in wet storage may be subject to a hydrogen explosion if a loss-of-
coolant accident occurs in the reactor. Each dry storage cask holds less SNF and
therefore less radioactivity (32 to 68 fuel assemblies per cask) than a storage pool
(thousands of fuel assemblies), thereby lessening the consequences of any accident.

A radiological release off-site from a dry storage cask would require that the fuel be
aerosolized and that a hole be formed in both the inner and outer shielding that is
sufficiently large to allow the aerosolized fuel to escape. Aerosolization of the fuel, which
is a ceramic, would require a source of energy, such as a fire.

The NRC estimated that a dry storage cask has a risk of causing a cancer fatality within
10 miles due to a containment failure of 1.8 x 10712 per year in the first year of operation
and 3.2 x 104 per year (one fatality ever 31.25 trillion years) for subsequent years. The
NRC did not find any risk of a prompt fatality within 1 mile of the dry storage cask (3).

Accelerated Transfer

Since dry cask storage is considered safer than wet pool storage, over 150 community
action and environmental groups have advocated for an accelerated transfer from wet
storage to dry storage. Accelerating the transfer would decrease the SNF density in the
storage pool which would in turn decrease the consequences for any accident in which
the pool loses water (13).

Utilities typically wait until the storage pool approaches its capacity before moving the
older SNF into dry cask storage because the NRC has determined that pool storage is
adequately safe, the license and the regulations allow it, and to avoid what is viewed
as an unnecessary cost of moving the fuel to dry storage (5). Reactor operators have
stated that the increased risk and expense (billions of dollars) of accelerating the
transfer of SNF out of pool storage is not worth the benefits, especially since there is
no appreciable increase in safety (13).

The NRC position is that the risk for failure in both wet and dry storage is an acceptable
risk and that both types of storage adequately protect the public health and safety, the
environment, and security (13). Subsequently there is no urgent safety or security
reason for accelerated transfer (28) (61).

Conversely, transferring SNF into the dry storage canister in the storage pool has a
risk and accelerating this transfer may increase this risk (13). For example, the risk of
an early fatality for a cask drop is 4 x 1075 for 1 month after reactor shutdown and 7 x
108 for 5 years after reactor shutdown for the highest possible radioactivity scenario

(2).
Costs
Estimates for the cost of licensing and construction of an onsite dry cask storage
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facility range from $19 million to $50 million. In addition to licensing and
construction costs, costs of containments for storage are also significant. For instant,
a storage cask that can store 20 to 30 SNF assemblies from a pressurized water
reactor or 60 assemblies from a boiling water reactor costs from $750,000 to $1
million. Further, operating cost for an onsite storage facility is $1 million per year
when the reactor is operating and increases to a range of $4.5 million to $8 million
when the reactor is decommissioned and the SNF is stranded. And once the site is no
longer operational, the cost of transferring SNF from pool storage to a dry storage
cask ranges from $1 million to $1.8 million per dry storage canister (13) (4) (23) (62).

Higher Burnup Fuel

Within the last 15 years, utilities have been increasing the burnup rate of nuclear fuel
by operating the reactor at a higher power level and extending the time the fuel is in
the reactor. Until 2001, the burnup rates typically did not exceed 35,000 megawatt
days per metric ton uranium (MWd/MTU). In 2013, the average burnup rate for
Pressurized Water Reactors is 51,000 megawatt per metric ton heavy metal
(MW/MTHM) and expected to increase up to 55,000 MW/MTHM by 2021; for
Boiling Water Reactors the average is 45,000 MW/MTHM in 2013 and not expected
to increase to more than 46,000 MW/MTHM in the future. The storage systems for

SNF have been developed for the lower burnup rate and thus the increased burnup
rate presents additional challenges for long-term storage of SNF. For example, higher
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burnup fuel emits more heat when removed from the reactor and is expected to
require seven years of wet storage before it can be transferred to dry storage (1) (63)

(56) (23).
Storage Lifetime Research

Determining the lifetime for the various components of the storage system (spent
fuel, cladding, canisters, casks, and concrete shielding) is important since the SNF is
expected to be stored indefinitely. Damage to the SNF and its containers may need to
be rectified before it can be transported for interim storage or disposal.

Research has been conducted to determine the lifetime of SNF and other components
of the dry storage system, mostly for fuel with a burnup below 45,000 MWd/MTU. In
1999 EPRI conducted an inspection, with the assistance by the NRC and DOE, of a
SNF assembly (The fuel had a burnup of 35,000 MWd/MTU and was in dry storage
for 14 years). The main objective was to inspect for any signs of degradation in the
cask and in the spent fuel assembly, especially the Zircaloy cladding. Additional tasks
were a visual examination of the cask and of the outer surface of the fuel assembly,
check of the concrete pad, radiation survey to test the shielding for degradation, and
an analysis of the gas inside the cask for any evidence of outside air having entered
the cask or of gaseous fission products. Destructive analysis was also performed on
the spent fuel rods.

No evidence of significant degradation was found:
» The gas analysis found no outside air or gaseous fission products inside the
cask.
¢ The O-rings for the cask lid were in good shape.
No major crud spallation was seen from the surface of the fuel rod.
e All parts of the fuel and dry cask storage system appeared the same in 1999 as
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they did in 1984.

The destructive testing showed that the fuel and cladding properties were acceptable
for safe storage. In addition, creep was not expected to increase significantly over time
since the temperature decreases over time, which reduces stress and pressure (64)

(65).

Building upon this inspection, EPRI is the lead contractor in a DOE-sponsored study
(Extended Storage Collaboration Program) to research aging effects and mitigation
options for long-term storage and subsequent transportation of HLW and SNF. The
DOE, the NRC, and the U.S. Nuclear Waste Technical Review Board have completed a
technical gap analysis to set the research priorities of this program. The three gaps
that have the highest priority are
¢ (Cladding degradation of high burnup fuel (over 50,000 MWd/MTU) due to
creep and hydride reorientation,
e Corrosion on the outside surface of the stainless steel welded canister
(containing SNF and helium inside), and
e Concrete, used for shielding and structure, degradation.

To address the first priority of high burnup fuel, EPRI plans to use a dry storage cask
which is equipped with sensors to monitor the SNF for a period of up to 10 years at
the ISFSI at Dominion Virginia Power's North Anna nuclear energy facility (66) (57).

Current Situation in Texas

Texas has four commercial nuclear power plants located at two sites and two
universities with research nuclear reactors. The DOE Pantex site is located near
Amarillo and it may contain HLW. The DOE dismantles nuclear weapons at this site and
is outside the scope of this report.

The two nuclear power plants are relatively young (first one began operation in 1988)
and, assuming they both renew their licenses for an additional 20 years, have at least 35
years before initiating decommissioning. One site has a dry cask storage system in use
and the other site is expected to use dry storage by 2016. The dry storage systems will be
paid for by the federal government. After the reactors are decommissioned, if an interim
storage or disposal option is not yet available, the SNF will be stranded and will remain
on the site in the dry storage system.

The DOE takes responsibility for the SNF produced in the university research reactors,
as it does for all research reactors. Therefore, the universities do not face the same
issues of SNF storage and disposal. ‘

Comanche Peak

Comanche Peak Nuclear Power Plant is located at Glen Rose, about 40 miles southwest
of Fort Worth. It is operated by Luminant Generation Co., LLC. The plant currently
contains two units. Units 1 and 2 are both pressurized water reactors and both are
licensed for 3,612 Megawatts thermal. The license for Unit 1 was issued on April 17,
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1990 and will expire February 8, 203 and the license for Unit 2 was issued on April 6,
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years.

A license application for two new units (advanced pressurized water reactor) had been
submitted to the NRC in September 19, 2008. The projected date for the NRC
Commission to make a decision on granting the license is November 2015 (67).
However, in November 2013, Luminant Generation Co. suspended its plans to build
these new reactors but did not withdraw its application to the NRC (68).

A dry storage cask system of concrete casks stored vertical on a concrete pad was
constructed in 2011 and the first SNF was loaded into these casks in 2012 (62).

South Texas Project

The South Texas Project (STP) Nuclear Power Plants are located at Bay City, about 90
miles southwest of Houston and are operated by STP Nuclear Operating Co. STP
currently has two licensed units. Units 1 and 2 are both pressurized water reactors and
both are licensed for 3,853 megawatts thermal. The license for Unit 1 was issued on
March 22, 1988 and will expire August 20, 2027 and for Unit 2 was issued on March 28,
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years. On September 20, 2007, STP submitted a license application for two new units
(advanced boiling water reactor) (67). The NRC determined that the applicant did not
meet foreign ownership requirements and the application review has been indefinitely
delayed (69).

In June, 2013, Holtec International announced that it received the contract to build a
dry storage system of concrete casks placed vertically for STP with initial loading of SNF
in 2016 (770).

Research Reactor at Texas Universities

Texas A&M University at College Station has two reactors: an AGN-201M and a
TRIGA Mark I. The AGN-201M has a thermal power rating of 5 W and was purchased
by the university in 1957. The TRIGA Mark I has a thermal power rating of 1 MW (71).
The University of Texas at Austin has a TRIGA Mark IT which can achieve power
levels up to 1 MW at steady-state operation or up to 1500 MW for up to 10
milliseconds in pulsing mode operation (72).

Research reactors differ from electricity producing commercial reactors in that the
reactor is not operated continuously but only when needed for training or research.
Consequently, a nuclear fuel rod could be in the reactor for up to twenty years.
Research reactors also have a smaller core size. The volume of spent nuclear fuel
stored onsite is considerably lower than the volume stored at commercial nuclear
power plants.

The DOE owns the fuel in research reactors and picks up any SNF once contacted by

the university. The time that SNF is stored onsite is dependent on the waste collection
schedule of when the DOE can have the personnel and equipment ready for pick up.
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Safe and secure storage of the SNF is available onsite. Since the DOE takes title of and
picks up the SNF, the problem of SNF storage and disposal does not apply to these
two universities.

Transportation issues

There are several methods used to transport SNF such as railways, barge, and public
roads. In the U.S., over 3,000 shipments of SNF have been transported over a total of
1.7 million miles between 1970 and 2010 (2010 chosen since it is the time of the
report referenced). In the course of those 3,000 shipments there were only a total of
nine accidents. Further, of the nine accidents, only five involved radioactive material
and in none of those accidents was any radioactive material released.

Generally, rail transport is considered to be less expensive than truck transport, but
actual cost is difficult to calculate (23). Accident calculations also show that rail
transport is safer and is expected to result in fewer accidents (6).

The transportation of the large number of SNF casks being stored at 77 different sites
throughout the country will be a complex logistical project that will require time and
money. Transporting all of the SNF to a single site (assuming 2,000 metric tons per
year) is expected to take over twenty years (13) (23). The DOE estimated that SNF would
be accepted over 24 years for the Yucca Mountain repository with up to 10,700 rail
shipments (mostly rail scenario) or 53,000 truck (mostly truck scenario) shipments in
highway transport (6). PFS expected that one to two trains would arrive each week, with
each train carrying two to four shipping casks and each cask containing about 10 MTHM

(31).

Requirements for Transportation Casks

The transportation casks must
e Have a strong structural integrity to withstand accidents without releasing
radioactive material,
e Provide shielding from radiation, and
e Dissipate the heat emitted by the fuel.

In addition to the requirements listed above a cask must be certified by the NRC for
transportation. The certification review and testing of the cask must demonstrate that
in an accident the cask will not release any radioactive material, limit radiation doses
to acceptable levels, and prevent criticality from occurring. Further, the cask must
pass four tests which simulate severe accident scenarios:

Impact: 30 foot drop onto an unyielding flat surface,

Puncture: 40 inch drop onto a vertical steel bar,

Fire: exposure of the entire cask to a fire for 30 minutes, and

Submersion: immersed under three feet of water and also pressure is applied
which is equivalent to 50 feet and 650 feet (only for casks designed to hold
over a million Curies of radioactivity) of water (6).

March 2014 28



Transportation casks are built to comply with all these requirements by having walls
of steel and shielding materials (typically concrete) and a massive lid. To further
ensure safety during transport, impact limiters are placed on both ends of the
container during transport which absorb impacting forces during an accident. A truck
typically carries one to two tons of SNF in a shipment that weighs, when including the
weight of the transportation cask, about 25 tons. A rail transportation cask can carry

up to 20 tons of SNF and weighs up to 150 tons (28).

To date, NRC has not issued a certificate for a cask to transport the high burnup SNF
(13) (4). High burnup SNF may require additional time for cooling or to have fewer
SNF assemblies loaded into a cask. Modifications for certified casks to transport high
burnup fuel may include a redesign of the heat removal system, the radiation
shielding, and the structural support for the SNF assemblies (56).

Dual-Purpose Casks: Storage and Transport

Casks certified for storage are tested and designed for different criteria than casks
certified for transport. The NRC regulates the design and construction of the
transportation casks under 10 CFR Part 71 and for storage under 10 CFR Part 72.

The development of duai-purpose (both storage and transport) casks began in the late
eighties and now only dual-purpose casks can be procured (7). In the U.S. in 2010,
about 238 of the 1,242 dry storage casks storing SNF are not dual-purpose casks (23).
If transportation standards change, degradation has occurred, or if the fuel has
changed from what was certified (such as higher burnup of fuel), then the dual-
purpose cask may no longer be certified for transport.

As part of the Yucca Mountain project, the DOE designed a canister that can be used
for storage, transport, and disposal to minimize any transferring of SNF from cask to
cask. This canister is called the transportation, aging, and disposal (TAD) canister.
However, no TAD canisters have been produced commercially (13) (23).

Standardization

The NRC has licensed over 50 different models of dry storage casks manufactured by
about a dozen companies. The use of different storage casks and facilities throughout
the country has the consequence of increasing transportation cost due to the inability
to use standardized equipment such as the grappling hook or other equipment that
needs to be modified to fit the various sizes of the transport casks. The DOE estimated
that to move the stranded SNF at the seven sites in four years would require 20 NRC-
certified transportation casks since the SNF is stored in six different types of casks
and each cask type requires a specific transportation cask system (24).

Planning and Infrastructure

Transportation planning may take up to 10 years to determine agreed-upon
transportation routes and to establish safety and security procedures (1). Required
tasks include coordinating federal, state, and local emergency response plans along
the expected transport routes, training first responders, designing and building
infrastructure and equipment, and developing inspection protocols. The DOFE has
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considerable experience in transportation planning and implementation with one
example being the shipments of transuranic waste to the Waste Isolation Pilot Plant
in New Mexico.

Infrastructure and equipment required for large scale shipments of the SNF in this
country are not available and will need to be designed, fabricated, tested and licensed.
The Association of American Railroads requires the rail cars to have a special safety
feature to transport SNF and it is expected to take 5 to 7 years to design and develop rail
cars with these features (4). The locomotives used to pull these rail cars also need
special features, which had been designed and tested by PFS (23). The number of
certified casks available for SNF transport is few and are mainly for use with trucks (4).

Another transportation challenge is to build rail spurs to the 72 commercial nuclear
power plant sites and obtain permission to ship the SNF on the rail network. The DOE,
in their investigation of developing a rail shipment scheme for the Yucca Mountain
repository, determined that 25 of the commercial nuclear power plant sites had no
direct rail access (12 had rail access within 10 road miles, 9 within 50 miles, and 4
within 200 miles) but a majority of them could use barge transport to access a port-rail

facility (23).

Additionally, the reactor operators will need to modify the infrastructure at the
storage site and procure dedicated equipment for moving the casks off the reactor
sites (4).

Safety and Security

SNF is more vulnerable to sabotage or accidents during transportation compared to
storage since fewer security personnel and fewer engineered barriers are available.
Consequences due to sabotage or accidents are also higher during transport since the
waste may be near population centers (60).

According to DOE calculations, the accident probability for a SNF shipment by rail is 1
in 10,000 and by truck is 1 in 1,000. Over the 24 years of shipping SNF to the repository,
the number of expected accidents is one if shipments are mostly by rail (10,700 rail
shipments) or 53 if shipments are predominately by truck (53,000 truck shipments).
Further, the probability that an accident would result in even a small release of
radioactive material or that the radiation shielding is damaged resulting in a low
radiation exposure to the public in the nearby vicinity is 0.0001 (0.01%, 1 in 10,000).
Therefore, the probability of the public being exposed to radiation in an accident over 24
years is 0.01% for the mostly rail shipment scenario and 0.53% for the mostly truck
shipment scenario (6).

The "maximum reasonably foreseeable accident scenario” for truck transport in which
radioactive material is released in a urbanized area results in a 0.15% increase in the
probability of getting cancer for the maximum exposed individual and has a probability
of occurring of 0.000023% (occurs once every 4.3 million years). For transport by rail,
the "maximum reasonably foreseeable accident scenario” results in an increase cancer
risk of 1.5% to the maximum exposed individual and has a probability of 0.000028%
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(occurs once every 3.6 million years). For the 24 years of normal transportation (no

accidents), the increase in cancer risk for the maximum exposed individual for the
mostly truck scenario, which would be a truck stop worker, is 0.1% and in the mostly rail
scenario, someone who lives next to a rail stop, is 0.01%. These increases in cancer risk
are insignificant when compared to the national average probability of cancer of about

25% (6).

The NRC is currently modifying the security rules for transporting SNF and other
high activity radioactive materials. Proposed changes include advance planning and
coordination with states, increased notifications and communications, continuous
and active shipment monitoring, armed escorts during the entire transport (currently
it is required only in highly populated areas), and background investigations of
personnel who have access to information about security and safeguards of the
shipment (4).

Analysis of the Available Options

The federal government assumed responsibility for the disposal of HLW to promote
nuclear energy while protecting the public and the environment. The NRC regulates
nuclear power plants and the management of HLW. Under the NWPA, the DOE was to
take title to and dispose of the SNF stored at the commercial nuclear power plants in
1998 but was unable to fulfill this requirement due to the lack of a repository
successfully being built at Yucca Mountain. Attempts for centralized interim storage of
the SNF, both by the federal government and by private companies, have also failed.
Reprocessing of the SNF, though done in several other nations, is not a viable option in
the United States. The current situation is that SNF is stored onsite at the nuclear power
plant sites and will continue to be stored onsite indefinitely.

Reprocessing
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nuclear fuel and decrease the volume and radioactivity of HLW. The question on
whether commercial reprocessing should be developed in the United States is a part of
the much larger question on the future of nuclear power in this country, which is outside
the scope of this report.

Reprocessing of SNF is technologically feasible and would extend the energy potential in

Reprocessing is currently not economical compared to the one-time use of nuclear fuel
and thus there is no cost driver to build commercial reprocessing capability.
Commercial reprocessing will need significant funding by the DOE to be viable.
However, the current administration does not support reprocessing. The long time
required to develop commercial reprocessing capability is longer than the average time
in which political support for reprocessing changes which has effectively stalled any
attempt to build a commercial reprocessing facility.

Even if a commercial reprocessing facility was to be built, it would not be available until
2030 to 2040 (5) (23). Therefore, near-term HLW management policies should not
include the possibility of reprocessing. However, reprocessing technology can change
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the view of SNF as waste to that of a valuable energy resource. Advances in technology
or changes in policy or economics could feasibly favor the development of commercial
reprocessing in the future and should not be ruled out. Consequently, SNF storage and
disposal facilities should be designed so that SNF can be easily retrieved in case
reprocessing becomes available in the U.S.

Onsite Storage

NRC has determined that the current system of storing SNF in a dense configuration in
the storage pool inside the reactor building and in a dry storage cask system on the site
of the nuclear power plant is within acceptable safety limits. Studies have indicated that
SNF can be safely stored in this manner for 120 years; however, these studies have some
uncertainty concerning the higher burnup fuel that recently has been discharged from
the reactors.

The nuclear power plants in Texas are relatively young compared to other reactors in the
United States and are not expected to shut down for over 3 decades. If the DOE is not
able to take title to the SNF in three to four decades, then the SNF will remain onsite in
dry storage even though the reactor facility will be decommissioned.

Onsite storage for decades is currently the only available option for SNF management,
which was not envisioned in the initial plans of nuclear power. Although considered
safe, it should not be considered an adequate solution. A nuclear power plant has an
operating life of up to 60 years and then is decommissioned. When a nuclear power
plant is decommissioned, the SNF remains onsite with nowhere to go, increasing the
cost of maintaining and guarding this waste (paid for by U.S. tax payers) and preventing
the full site to be returned to unlimited use.

The lack of an alternative to onsite indefinite storage is hindering nuclear energy from
being fairly considered as an energy option and is an embarrassment to this country's
reputation for its capability to handle its waste. Every decade that SNF remains in
storage increases the uncertainty that the fuel can be safely transported and potentially
increases the risk and cost of transportation and disposal.

A solution for onsite indefinite storage of SNF is clearly needed and should not be
delayed any further. Since the federal government has assumed responsibility for
regulating SNF and for its final disposal, it will need to be the primary mover to achieve
a permanent solution to managing SNF.

Geologic Repository

The federal government needs to either continue with the license application for the
Yucca Mountain repository or immediately enact new legislation to authorize the site
selection process for one or more new repositories.

The main benefit of continuing with the Yucca Mountain repository is that the site has
already been characterized and the license application submitted to the NRC. However,
attempting to rely solely on the Yucca Mountain repository makes the future of SNF
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management highly uncertain since the license review and repository construction could
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illustrate, political and legal battles have already delayed the planned opening of the
repository from 1998 to the current day.

Even if the Yucca Mountain facility is built, the volume of SNF has increased beyond
the planned disposal volume of this repository. The NWPA mandates that the Yucca
Mountain repository is to have a disposal capacity of 70,000 MTHM, of which 63,000
MTHM will be from commercial reactors. An additional 40,000 MTHM of disposal
capacity is projected to be needed if the current trend of renewing reactor licenses
from 40 to 60 years continues (23).

Either a second repository is needed or the disposal capacity of Yucca Mountain needs
to be enlarged. Either of these options requires Congressional action.

Further, the site selection and the design of the geologic repository needs to be
undertaken in a manner that is free from political and legal interference and the
suggestions in the Blue Ribbon Committee's report is a good starting point for
Congress to begin the debate on the necessary revision to the NWPA.

M x__ Ve e B
Centralized Interi

Storage of SNF would still be required for decades even if definite plans to construct a
geologic repository were implemented. DOE estimates that:
» A geologic repository would not open until 2048 if the licensing and construction
efforts began immediately (1),
e Interim storage would still be needed for 36 years after a geologic repository was
completed (5), and
e Twenty-four years would be needed to transport all of the SNF to disposal (6).

The SNF will still require decades of storage before disposal can become available but
this storage should not be at the nuclear power plant sites. One or more centralized
storage facilities should be constructed so that SNF can be moved off of the nuclear
power plant sites. The Blue Ribbon Committee recommended "prompt" efforts to
develop one or more consolidated storage facilities concurrently with one or more
geological disposal facilities.

Constructing only a disposal facility without one or more centralized interim storage
sites should not be considered since a centralized interim storage facility would
Reduce the cost (storage in one site verses storage at 77 sites),

e Increase safety and security,

e Allow the DOE to take title to the SNF sooner (by two to three decades), and

e Help the DOE to optimize the thermal loading of the HLW into the repository.

The annual operation costs of dry storage for SNF at the 72 commercial nuclear power
plant sites will be greater than the annual costs of storing this SNF at a centralized
interim storage site (assuming that reactors operate for 60 years) by 2030 (23).
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On the other side, arguments against centralized interim storage are that the risk of
transporting the SNF is greater than the benefits of centralized interim storage, the SNF
would be transported twice — from the reactor to the storage site and from the storage
site to the disposal site — which would result in greater cost and worker exposures, and
the interim storage may become a permanent solution since pressure for a geological
repository would diminished if the DOE takes title to all of the SNF while in storage.

Risk calculations for SNF transport show that the risk is not significant and that over
3,000 shipments of SNF have already been transported over a total of 1.7 million miles
with no accidents involving release of radioactive material (23).

According to the BRC recommendations, public perception and concern about interim
storage becoming the de facto permanent solution will be significantly reduced if the
interim storage facility is built concurrent to efforts to site and build a geologic
repository.

The DOE estimated that if the licensing and construction efforts began immediately, a
pilot interim storage facility could be operational by 2021, a larger interim storage
facility by 2025, and a geologic repository by 2048 (1). EPRI estimates that six years
would be needed to develop an away-from-reactor ISFSI including designing the facility,
the license application process, and construction, assuming the dry storage system is
one that the NRC has already certified, no outside interferences during the NRC hearing
process delay the licensing process, and the application is of good quality (7).

A centralized interim storage (or away-from-reactor) facility would require a site
specific license under 10 CFR §72 for 40 years initially and an option to renew for
another 40 years. The license application would not be able to use the generic
environmental impact statement from the NRC waste confidence rule, the waste
confidence rule, or the general license found in 10 CFR part 72 subpart K (38).

Private or Government Ownership or Operation of Interim Storage Site

Private off-site storage of the SNF from multiple reactors was attempted in Utah by PFS
but local and state opposition delayed the start of construction for 15 years until PFS
cancelled the project. Arguments against the PFS facility included:

e Transportation of the waste was seen as an unnecessary risk,

e That long-term storage may become de facto permanent,

e A private storage facility would derail the national HLW policy (concern that

private industry may direct national waste policy),

¢ Safety of long-term storage,

e The operator of the facility would have minimal liability, and

e A feeling that it was unfair to Utah to have to store most of the nation's SNF (73).

Any attempt by a private corporation to site an interim centralized facility would
probably face the same opposition. Therefore, finding a site that has local and state
support would greatly enhance the chance of a private centralized interim storage site
being successfully sited and constructed. The successful implementation of siting and
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constructing a geologic repository by the federal government would also enhance the
probability of an interim storage facility being constructed. The NRC has aiready
determined that the transportation and long-term safety risks are not significant.

It is important to note, however, that one problem with a private centralized interim
storage site is that the nuclear power plants would still have title to the SNF and would
have to take back the waste if the storage facility closes without a repository available. If
the nuclear power plant has been decommissioned by this time, the waste generator
would not be able to take back the waste. Stranded SNF at a closed centralized storage
facility is one of the worries of those who oppose the building of a private centralized
storage facility and was the reason given by the Bureau of Indian Affairs for rejecting the
Goshute's lease with PFS (32).

The failure of the DOE to take title to the SNF in 1998 and the high probability that the
DOE will not be able to take title to SNF in the next ten to twenty years makes the
successful siting and construction of a private centralized interim storage facility highly
uncertain and may be too uncertain for a private company to attempt. However, an
interim storage facility owned by the federal government would allow the DOE to take
title to the SNF stored in it, which would increase the probability that such a facility
could be constructed. DOE often uses private entities to operate its national laboratories
and other facilities so a DOE owned interim storage facility could conceivable be
operated by the private sector.

Siting a Disposal or Storage Facility

Building the centralized storage site on federal land has been suggested, especially at or
near one of the national laboratories that perform nuclear energy research so that the
nuclear infrastructure (such as skilled and experienced personnel, rail transportation,
and security services) would already be present. However, political opposition at the
local and state level stopped the plan to build the MRS facility at Oak Ridge National
Laboratory, so such a plan would not be a short cut through the siting process.

Another option to take advantage of available infrastructure and experience would be to
build the storage site at one or more operating commercial nuclear power reactors. The
facility would need to be part of a competitive selection process or local and state
opposition and the subsequent political pressure would be expected to be strong.

Expanding the Waste Isolation Project Plant (WIPP) from disposing of only transuranic
waste to high level waste has also been suggested. The geology of the WIPP plant has
been demonstrated to be suitable for very long-term waste disposal. However, during
the siting process of WIPP, the DOE agreed to not expand the mission of the WIPP to
include other types of waste. Any attempt to dispose of HLW at WIPP will need to be
part of a competitive and fair siting process.

Another option is to reconsider the seven communities who volunteered for the MRS or

the eleven communities who volunteered to host the Global Nuclear Energy Partnership
facilities. State opposition prevented any of the MRS sites from being characterized, so
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state as well as local support is necessary. Additionally, the DOE states that "that local
willingness and support for a site initially does not ensure continued support for the
facility during the long timeframe needed to license and build such a facility" (24).

Any federal program to manage HLW (disposal, storage, or reprocessing) needs to be
established in a manner that reduces the uncertainty due to changing prevailing political
opinions and minimizes local and state opposition through stakeholder meetings,
financial incentives, and a process that is considered fair and technically rigorous.
Otherwise, the effort to license and build these facilities may result in nothing but
wasted time and wasted money like the Yucca Mountain repository, the PFS storage
facility, or the MRS facility. However, successfully sited and built radioactive waste
disposal facilities also exist such as WIPP in New Mexico for transuranic waste and the
Low Level Radioactive Waste Disposal Facility in Texas. The siting and construction of a
HLW storage or disposal facility is therefore feasible if the proper siting methodology is
used.

An important recommendation of the Blue Ribbon Committee is that Congress should
"authorize a new consent-based process to be used for selecting and evaluating sites and
licensing consolidated storage and disposal facilities in the future, similar to the process
established in the expired Nuclear Waste Negotiator provisions of the Act" (4). The
siting options discussed above, though opposed and ultimately rejected in the past, may
be considered favorably in the future if such a consent-based siting process is employed.

State governments are communicating with the federal government that they want to be
considered partners with the federal government and have a clear decision-making voice
on the siting, building, and operation of any HLW storage or disposal facility within
their borders. Past experience has shown that both local and state support is necessary
to successfully site a HLW disposal or storage facility. The WIPP facility is an example of
how public support for the project was generated by the DOE working together with the
state government, such as obtaining permits from the EPA and the state of New Mexico
instead of self-regulating the facility. Past experience has shown that siting a radioactive
waste facility often fails when the state strongly opposes it even though in nearly every
case the affected local governments strongly supported the facility because of the jobs
created and as a means of economic growth for the local area (42).

“Conclusion
Onsite storage of SNF for decades is currently the only available option for commercial
nuclear power plants, which was not envisioned in the initial plans of nuclear power.
Although considered safe, it is not an adequate solution. A nuclear power plant typically
operates for 60 years and then is closed and decommissioned. The SNF stored onsite
remains at the site and the full site cannot be released for unrestricted use. A solution
for onsite indefinite storage of SNF is clearly needed and should not be further delayed.

Since the federal government assumed responsibility for regulating and disposal of SNF,

it will need to be the primary driver in finding a permanent solution for managing SNF.
Congress needs to either fund the license review of the Yucca Mountain geologic
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repository so that it could be constructed or change the NWPA so that a new site
selection process for one or two geologic repositories can begin. Additionally, Congress
needs to amend the NWPA to authorize the construction of centralized interim storage
facilities in which the DOE takes title to the stored SNF even if DOE does not actually
operate the facility. DOE often uses private entities to operate its national laboratories
and other facilities so a DOE owned interim storage facility could conceivable be
operated by the private sector. In fact the consent-based siting recommended by the
BRC make a public-private partnership approach even more attractive. It has already
been done with great success where other approaches have repeatedly failed.

Because many earlier attempts to select a site for a repository or storage facility for SNF
have failed due to local and state opposition. Selecting a site for and constructing an
interim storage facility would have a greater chance for success if the site has local and
state support and the federal program to site and build a geologic repository is also
successful. Any federal and/or private program to store or dispose of SNF needs to be
established in a manner that reduces the uncertainty due to changing prevailing political
opinions and minimizes local and state opposition through stakeholder meetings,
finding volunteer communities, financial incentives, giving the state a clear decision-
making voice on the siting, building, and operation of the facility within their borders,
and a process that is considered fair and technically rigorous.
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State of New Mexico

Susana Martinez
Governor

April 10, 2015

Dr. Ernest Moniz, Secretary
U.S. Department of Energy
1000 Independence Ave., SW
Washington, DC 20585

Dear Secretary Moniz,

This letter is to inform you of my support of the community leaders who continue to spearhead
the effort to bring a consolidated interim storage facility for spent fuel to southeastern New
Mexico.

The recent decision by your administration to adopt a consent-based approach for waste
management should highlight areas such as southeastern New Mexico where there is broad
support in the region for such an endeavor. The Eddy-Lea Energy Alliance (ELEA) is an
organization with regional participation by the City of Carlsbad, City of Hobbs, Eddy County and
Lea County. As you are aware, the residents of this area have a high level of understanding of
the nuclear industry and its importance to our national security. There is a strong pre-existing
scientific and nuclear operations workforce in the area, and the dry, remote region is well-suited
for an interim storage site. ELEA has already selected a location that has been vetted
extensively.

There is a significant and growing national need for such an interim storage facility. Millions of
taxpayer dollars are currently being spent on monitoring and oversight of spent fuel each year,
and millions more are being spent on settlement payments related to waste disposition. In many
instances, these actions are taking place where such activity and the presence of such waste s
disagreeable to local communities.

These communities in New Mexico support safely moving spent fuel to a consolidated interim
storage site using proven technology which is the most sensible approach to this problem until a
permanent and long-term solution is available. Dry cask storage is a proven, passive, and safe
system that has been used since 1984 with no adverse incidents.

State Capitol ¢ Room 400 * Santa Fe, New Mexico 87501 * 505-476-2200 * fax: §05-476-2226



Dr. Ernest Moniz
ELEA Interim Storage

Time and time again, the citizens of southeastern New Mexico have impressed me with their
hard work ethic and willingness to tackle national problems that many others consider to be
unsolvable. In one of the most remote areas of state, they have had the ingenuity and fortitude
to carve out a niche in the nuclear industry to broaden their economic base. They understand
the benefits not only to their local economy, but also to our country.

Therefore, | support the ELEA and its member cities and counties in their effort to establish a
consolidated interim storage facility in southeastern New Mexico that will be regulated by the

high safety and technical standards of the Nuclear Regulatory Commission.

Sincerely,

S | I

Susana Martinez
Governor



SKULL VALLEY BAND OF GOSHUTE INDIANS
SKULL VALLEY RESERVATION
P.O. BOX 448
GRANTSVILLE, UTAH 84029
435/882.4532 OFFICE
435/882.4889 FAX
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April 28, 2015

Waste Control Specialists LLC

ATTN: Bill Lindquist, Chief Executive Officer
Rod Baltzer, President

Three Lincoln Centre

5430 LB] Freeway, Ste. 1700

Dallas, Texas 75240

Dr. CEO Lindquist and President Baltzer,

On behalf of the Skull Valley Band of Goshute Indians (SVBG) Executive Committee, I
respectfully request a meeting with your company to discuss your February 6, 2015 notice
to the Nuclear Regulatory Commission (NRC), regarding your intent to apply for a license
for the interim storage of used nuclear fuel. The reason for this request is that SVBG has an
NRC authorized private fuel facility to store spent nuclear fuel and high-level radioactive
waste on its Indian reservation. The licensee is Private Fuel Storage LLC (PFS) and the
license expires on February 21, 2026.

During the past few months, PFS has been in the process of dissolving its
relationship with SVBG, which leaves the question about what to do with the license. SVBG
Executive Committee desires to speak with your top leadership to discuss the possibility of
transferring the license to your company.

SVBG completely understands that your application and implementation of your
license for storage of used nuclear fuel may have many challenges and could take years, if
not decades to complete. It is the hope of SVBG that your company would be interested in
exploring any opportunities that there may be to overcome any of the challenges or lessen
the time frames that you may face.

The SVBG Executive Committee will be in Albuquerque, New Mexico, the week of
May 11, 2015, for the National Transportation Stakeholder Forum Annual Meeting. |
cordially invite you, or some of your staff, to discuss any possibilities then.

Sincerely,
Lori Bear, Chairwoman

Skull Valley Band of Goshute Indians
Executive Committee
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WASTE CONTROL SPECIALISTS LLC
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Attachment 2-2

OPERATIONAL SELECTION SCORING SUMMARY

. o Weight .. Andrews Lea Eddy Loving
Weight Criteria 9 Sub-criteria County County County County
Operational 100 Electric Power Availability
80 Considerations | Criterion 6 - Utilities 10 7 7

80 Cellular and Data Towers 10 8 8

Criterion 7 - Construction Sufficient Labor force

Labor Force 100 10 10 10 10
50 Competing projects/sites 10 10 10 10
90 Large Project Experience 10 10 10 10

Criterion 8 - Operational Sufficient Labor Force

Labor Force 100 g 5
80 Multi-Task Employees 8
80 Technical School/training
100 Mature Nuclear Safety Culture

10 8 8 1
100 Radiation Worker Staff 10 g g 1
Health Physicist and Radiation
100 Protection Organization
10 8 8 1

Criterion 9 - Transport Site Railhead

Routes 100 9 6 8 0
90 Access to Highways 10 10 10 3
90 Traffic Capacity 10 10 10 3
90 Efficient Access 8 8 8 3

Criterion 10 - Amenities Housing

for Workforce 100 9 10 9 3
100 | Schools 10 10 10 10
100 Health Services 10 10 10 5
80 Parks/Recreation 9 9 10 5

Score 174.0 157.6 1614 78.9
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Operational Considerations: Scoring weight and Attribute summary:

80% - Operational Considerations

The Criteria operational Considerations is weighed at 80%. WCS valued 100% as critical and it cannot be changed.
Operational considerations can be changed if a fault is found.

Criterion Weight Sub-criteria Description Weight summary Andrews Country, Loving County, Lea County, NM | Eddy County, NM
TX X
Criterion 6 - | 100 Electric Power This rating is based on It is critical to have Electric power is No lines are Have electrical Needs a substation,
Utilities Availability the apparent relative electrical power readily available at | available currently; | power available, but the distance is not
availability and level of | available for the Andrews this would have to | but needs more as far as Lea county.
effort needed to operations. County Site. be built from the lines.
construct electric power ground up.
infrastructure needed by
the CISF at the proposed
site.
80 Cellular and (cell phone, internet) - It | The cellular and data The WCS This area has very | A A communications
Data Towers is desirable that existing | towers are still Communications spotty service, not | communications tower exists a few
service is available for important, but not as tower allows site reliable. tower that could hundred yards to the
dependable cell phone critical as electric and | wide cell phone possibly be used northeast of the
and internet services. water. Scoring is service, high speed to provide cell WIPP. This tower
based on what is internet and phone and data could potentially be
already available. landline service is located | used for cellular and
communications. in the southwest data transmission to
corner of the Site. | support construction
and operations at the
proposed CISF Site.
100 Water Supply It is desirable that It is critical to have A six-inch water line | Groundwater is The 3 mile long Since the Eddy
groundwater or water water supply available | currently providing | available. pipeline County Site is
from another source is for operations. the WCS facilities extension, adjacent to the WIPP,
readily available to with abundant requiring a it should be able to

provide ample water

water from the City

federal right-of-

make use of the

supply to the facility for of Eunice will way, would be Carlsbad City Water

both potable and provide sufficient needed to convey | System providing

process uses. water for the water to the water to the WIPP
construction and site. Site through a water
operations main. Possible

although water
from WCS wells or
other sources may
be used for
construction water
as needed.

extension is needed.
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80% - Operational Considerations

The Criteria operational Considerations is weighed at 80%. WCS valued 100% as critical and it cannot be changed.
Operational considerations can be changed if a fault is found.

Criterion Weight Sub-criteria Description Weight summary Andrews Country, Loving County, Lea County, NM | Eddy County, NM
X X

Criterion 7 - | 100 Sufficient Labor | Local area has sufficient | Skilled and reliable The contracting of construction companies from outside of the region, such as from

Construction force skilled construction workers are needed to Albuquerque, NM, Lubbock, TX and EI Paso, TX, is common practice in West Texas

Labor Force labor pool to construct build this unique and Southeastern New Mexico, so the prospective CISF licensee should be able to find
the facility on desired facility. and contract an adequately skilled construction labor pool to construct the facility on the
schedule. Craft desired schedule even if another construction project were to interfere with local
requirements include all contracting.
major construction
crafts (e.g.,
steelworkers,
electricians, pipe fitters,
operators, finishers,
etc.).

50 Competing No major construction Found this as not WCS did not consider this as a negative impact for any of the counties.
projects/sites projects of same scope being a risk or a large
in the area competing impact for
for the same labor pool constructing this
resources that would facility.
significantly limit
resource availability.
90 Large Project To support project cost, | Having experience in WCS scored this the same for all counties, because no matter which county the project is
Experience schedule and large project in, it will still be managed (with the same expertise) from any location.

conformance to design
basis, the CISF site
applicant should possess
the experience and
technical qualifications
needed to provide
oversight of the
planning and execution
of a large nuclear
facility construction
project in accordance
with ASME NQA-1,
Quality Assurance
Requirements for
Nuclear Facility
Applications.

construction is
important for
constructing this
facility, however WCS
determined that no
matter which county
this facility was built
in the same project
management can be
done anywhere.
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80% - Operational Considerations

The Criteria operational Considerations is weighed at 80%. WCS valued 100% as critical and it cannot be changed.
Operational considerations can be changed if a fault is found.

Criterion Weight Sub-criteria Description Weight summary Andrews Country, Loving County, Lea County, NM | Eddy County, NM
X X
Criterion 8 - | 100 Sufficient Labor | Sufficient supply of For operation of the WCS currently has This area is most The population in | WIPP is close by;
Operational Force qualified labor that can facility there is aneed | employees at the rural, workers Hobbs is enough trained/skilled
Labor Force readily be trained for for the workers to be current facilities would need to to support hiring employees have
plant operations, skilled and trained. that meet the travel a distance to | skilled workers. worked there.
maintenance, technical This was scored based | expectations, what get to work or
support, and waste on the area(s) people they do not relocate.
management. population and readily | have can be hired.
available trained
workers.
80 Multi-Task Local labor rules do not | This was scored based | Given that the Given the Given the Given the proximity
Employees prohibit or discourage on each counties labor | Andrews County proximity of the proximity of the of Eddy County to the

multi- tasking of
employees.

laws and union
association. WCS

site is in West
Texas, where

site location many
workers have

Lea County site
to the WIPP,

WIPP, where many
workers have joined

found this to be workers have not joined unions and where many the United
important, but not joined unions, the labor rules may be | workers have Steelworkers Union
critical. labor environment established at this joined the United | (USW) and the Oil,
is favorable to site that prohibit or | Steelworkers Chemical and Atomic
multi-tasking of discourage multi- Union (USW) and | Worker International
employees. tasking employees. | the Oil, Chemical | Union (OCAW),
and Atomic labor rules may be
Workers established at this site
International that prohibit or
Union (OCAW), discourage
labor rules may multitasking of these
be established at employees.
this site that
prohibit or
discourage multi-
tasking of these
employees.
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80% - Operational Considerations

The Criteria operational Considerations is weighed at 80%. WCS valued 100% as critical and it cannot be changed.
Operational considerations can be changed if a fault is found.

Criterion Weig Sub-criteria Description

ht

Weight summary

Andrews Country,
X

Loving County,
X

Lea County, NM

Eddy County, NM

80 Technical Community has

Criterion 8 - School/training technical school,
Operational technical/community
Labor Force college, or local nuclear
Cont’d facility that is willing to

provide candidates and
training classes for the
plant operations.

This was scored based
on the proximities of
schools and the level
of education that can
be achieved. WCS
found this to be
important, but not
critical.

Major universities
and other post-
secondary schools
are located in
Midland-Odessa
and Lubbock, while
a local junior
college in Hobbs is
available to assist
with training and
qualification of
workers. Andrews
county has better

There are no
schools in the
county, but there
are a few within
driving distance.

Major universities
and other post-
secondary schools
are located in
Midland-Odessa
and Lubbock,
while a local
junior college in
Hobbs is
available to assist
with training and
qualification of
workers. The

For four year and
post-graduate degrees
not available locally,
major universities and
other post-secondary
schools are located in
Midland-Odessa and
Lubbock. There is an
additional local junior
college in Hobbs
available to assist
with training and
qualification of

Safety Culture safety if CISF

on employees

this already, with

there; workers with

close to the

schools, but those community workers.
are located outside college is located
the county and are in Lea County,
further in driving but is only a 2-
distance. year degree
school.
100 Mature Nuclear | It is advantageous to This is scored based The county supports | There is nothing Lea county is WIPP is close by;

therefore workers

operations, maintenance, | available that the current facilities | a mature safety currently WCS with this safety mind
technical support, and understand the safety at WCS. culture would be facility and the set are readily
waste management culture of the nuclear hard to come by. WIPP facility, available.
personnel available in industry. WCS found therefore the
area will be members of | this to be critically workers to hire
a pre-existing Mature important to have for an established
Nuclear Safety Culture proper operations of nuclear safety
before, during and at the | this facility. culture are
start of CISF operations. achievable, but
would need to
relocate.
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80% - Operational Considerations

The Criteria operational Considerations is weighed at 80%. WCS valued 100% as critical and it cannot be changed.

Operational considerations can be changed if a fault is found.

Criterion Weight Sub-criteria | Description Weight summary Andrews Loving County, Lea County, NM | Eddy County, NM
Country, TX TX
Criterion 8 - | 100 Radiation CISF site applicant pre- This is scored based on The county There is nothing Lea county is WIPP is close by,
Operational Worker Staff | staffed with highly employees available that | supports this there, workers that | close to the therefore workers to
Labor Force trained and experienced are experienced in already, with the | are trained and currently WCS hire that are highly
Cont’d radiation workers (e.g., radiation safety. WCS current facilities | experience in facility and the trained and
operations, maintenance, | found this to be critically | at WCS. There radiation safety WIPP facility, experienced in
technical support, and important to have proper | are people with | would be hard to therefore the radiation safety are
waste management) who | operations of this facility. | this experience come by. workers to hire achievable.
are permanent local that are that are highly
residents. permanent trained and
residents. experienced are
achievable, but
would need to
relocate.
100 Health It is highly desirable and | This is scored based on The county There is nothing Lea county is WIPP is close by,
Physicist and | significantly beneficial to | employees available that | supports this there, workers that | close to the therefore workers to
Radiation ALARA planning and experienced in health already, with the | are health currently WCS hire that are health
Protection execution if the site physicist. WCS found current facilities | physicists would facility and the physicist are
Organization | chosen has a CISF this to be critically at WCS. There be hard to come WIPP facility, achievable.
applicant that has important to have proper | are people with | by. therefore the
assembled and employed | operations of this facility. | this experience workers to hire
a functioning and proven that are that are health
team of experienced permanent physicists are
Health Physicists and residents. achievable, but
Radiation Protection would need to
Technicians that are relocate.
established in the area as
permanent local residents
as CISF start-up. This
need is profound due to
both the importance of
immediately achieving
and maintaining dose as-
low-as-is-reasonably-
achievable (ALARA) and
the difficulties of hiring
and retaining high
demand, talented
employees in remote
locations such as those
under consideration for
the CISF.
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80% - Operational Considerations

The Criteria operational Considerations is weighed at 80%. WCS valued 100% as critical and it cannot be changed.
Operational considerations can be changed if a fault is found.

Criterion Weight Sub-criteria | Description Weight summary Andrews Loving County, Lea County, NM | Eddy County, NM
Country, TX TX
Criterion 9- | 100 Site Railhead | It is desirable to have a Since the shipments will | The site location | There is currently There is a 4 mile A 1/2 mile extension
Transport railhead located at the be brought in by rail, in Andrews no rail that runs in | extension is is needed.
Routes site. WCS considered this to county currently | the county. needed for proper
be a highly critical has a rail that access.
criterion. runs on the Construction of
property, a the new rail spur
railhead will would be across
need to be public lands and
added where the would be along
CISF facility ROW to be
will be located. obtained from the
state and federal
agencies also
likely requiring
additional NEPA
analysis for ROW
on Federal lands.
90 Access to Close proximity to It is important that there Highway 176, Currently many Highway 62/180 4-lane, controlled-
Highways controlled-access is adequate access to the | approximately dirt roads, most that serves the access highway (US
highways and/or site for construction and 1.25 miles south | access roads would | site. 62/180)
interstate highways is operations of the facility. | of the Andrews | need to be updated. approximately 21 km
desirable. This was scored based on | County Site, (13 mi) north of the
what highways gave provides for site. The US
access to the site and the | efficient 285/Pecos Highway
distance to the site from operations and can be accessed by
these highways. construction traveling
traffic. Several approximately 26.7
other highways miles southeast along
from NM New Mexico (NM)
provide 128/31.
adequate access.
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Attachment 2-2

80% - Operational Considerations

The Criteria operational Considerations is weighed at 80%. WCS valued 100% as critical and it cannot be changed.
Operational considerations can be changed if a fault is found.

Criterion Weight Sub-criteria | Description Weight summary Andrews Loving County, Lea County, NM | Eddy County, NM
Country, TX TX
Criterion 9 - | 90 Traffic There should be traffic It is important to have Existing routes Currently many Existing routes Existing routes and
Transport Capacity capacity for construction | adequate roads for the and roads to the | dirt roads, most and roads to the roads to the site
Routes and operation activities, appropriate traffic site should access roads would | site should should provide
Cont’d with minimal capacity during provide need to be updated. | provide adequate | adequate traffic
improvements required. construction and adequate traffic traffic capacity capacity for
operations of the facility. | capacity for for additional additional CISF
This was scored based on | additional CISF CISF construction | construction and
what highways gave construction and and operations operations
access to the site, the operations traffic/load, with traffic/load, with
condition of the roads traffic/load, minimal minimal
and the current traffic with minimal improvements improvements
volume. improvements required. required.
required.
90 Efficient There should be optimal It is important to have Highway 176 is | Currently many Currently there Currently there are 2
Access and efficient highway adequate roads for currently a 2 dirt roads, most are 2 lane roads lane roads and 4 lanes

and rail access to support
safe and reliable storage
cask material,
component, and other
deliveries.

efficient transporting of
materials during
construction and
operations of the facility.
This was scored based on
what roads gave access
to the site and the
condition of these roads.

lane road, with
updates to be
complete by the
time facility
construction
will start,
making parts of
the road 3 lanes.

access roads would
need to be updated.

and 4 lanes roads
that will be used
for access to the
site.

roads that will be
used for access to the
site.
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80% - Operational Considerations

The Criteria operational Considerations is weighed at 80%. WCS valued 100% as critical and it cannot be changed.
Operational considerations can be changed if a fault is found.

Criterion Weight Sub-criteria | Description Weight summary Andrews Loving County, Lea County, NM | Eddy County, NM
Country, TX TX
Criterion 10 100 Housing It is desirable that It is critical that Andrews has The population is The population is | There are many
- Amenities housing, hotels, and employees have proper adequate small, therefore it highest in this housing and hotel
for lodging be available for housing and lodging for housing, with is believed the county. There are | available in the
Workforce the work force, as well as | out of towners. This was | rental property rental and housing | many choices for | Carlsbad area, but
recreational facilities. scored based on the including market would be rental property this is further in
number of rental houses and small. There are no | and lots of distance from the site,
property and the housing | apartments. known hotels in choices for than the Lea county
market. Also the There are this area. housing. There and Andrews county
population size per several hotel are many hotels site locations.
county. options. located in Hobbs.
100 Schools It is desirable for It is critical that the All counties have proper school systems
recruitment and retention | county have a school
of high quality scientific | system. This was scored
and technical CISF based on the fact that
employees that the site there is a school located
selected allow for these in the county.
workers to commute to
residential areas in public
school districts meeting
state and federal
accountability standards.
100 Health WCS will assess whether | It is critical there is There is a The county may There is a There is a hospital,
Services emergency room & proper health care in the | hospital, doctor | have some health hospital, doctor doctor offices,
routine medical care is county. This was scored offices, dentist, care options, but offices, dentist, dentist, walk in
reasonably available to based on hospitals, walk in clinics, no hospital. walk in clinics, clinics, etc.
CISF personnel, doctor offices and/ or etc. etc.
contractors and visitors. walk in clinics located in
the county.
80 Parks/Recreat | It is desirable that parks This criterion is The county has May have a park. The county has The county has larger
ion and recreational facilities | important but not critical. | many parks and community parks | parks, rivers and

be available in the CISF
area for use by the
workforce. It is also
desirable that there be
cultural activities at or
near the area.

The scoring was based
on location and size of
parks and/or recreational
facilities.

a community
pool, with other
community
activities.

and larger parks
close by.

lakes.
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ENVIRONMENTAL SELECTION SCORING SUMMARY

Weight Criteria W‘;}ght Sub-criteria %n(;i;relgs C(I;Sr?ty Cl?)(lili}t/y ]Ejgzi?tf,
Environmental 100 Existing Site Characterization
100 Considerations | Criterion 11 - Environmental Protection Data 10 6 6 1
100 Documentation 10 9 5 3
100 Neighboring Plume 10 8 10 10
100 Future Migration 10 g 10 10
100 No RAD Contamination 10 10 10 10
100 Not CERCLA or RCRA 10 10 10 10
100 | No Remediation needed 10 10 10 10
100 Flood Plain 10 10 10 10
50 | Ponding 10 10 10 10
100 Protected Species 10 8 10 10
100 Archeological and Cultural
Resources 10 5 5 5

80 Environmental Permits 10 10 10 10
100 | Environmental Justice 10 7 7 7

Criterion 12 - Discharge Routes 50 Facility Discharge 10 10 10 10
50 Differentiation 9 10 10 10

Criterion 13 - Proximity of Hazardous Hazardous Chemical Sites

Operations/High-Risk Facilities %0 8 10 10 10
80 Gas Pipelines 10 3 g 10
70 | Airports 10 10 10 10
70 Emergency Area 8 10 10 10
80 | Air Quality 10 10 10 10

Criterion 14 - Ease of Decommissioning 50 Ease of Decommissioning 10 10 10 10
25 Adjacent Site's Medium/Long-

Term Plans 8 10 10 10
Criterion 15 - Disposal of Low-Level Waste 100 Availability to disposal options 10 8 ] 8
Score 185.3 166.9 | 168.9 163.5
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Environmental Considerations: Scoring weight and Attribute summary:

Attachment 2-2

100% - Environmental Considerations

The Criteria environmental considerations are weighed at 100%. WCS valued 100% as critical and it

cannot be changed. Environmental issues/concerns are there and cannot be adjusted.

Criterion Weight Sub-criteria Description Weight summary Andrews County, Loving County, Lea County, NM | Eddy County, NM
X X
Criterion 11 - 100 Existing Site It is highly preferable that | Having established | AT the WCS There is nothing Currently there is | Currently there is a
Environmental Characterization site characterization characterization current site there in this county to a small amount of | small amount of
Protection Data surveys are available for: surveys is critical are site specific support site information. information.
Hydrology, Meteorology in determining an characterization characterization. However, there is | However, there is
(rain, wind, tornadoes, appropriate CISF surveys being Currently no nothing site nothing site specific
temperatures, etc.), site location. This preformed and surveys are being specific there is there is also no
Topography, Archeology scored based on analyzed. WCS managed. also no onsite onsite tower for
and Protected species. how much site does have a tower for collecting data.
characterization current (2015) collecting data.
surveys are Archeology
available and how | survey.
close they are to
the site locations.
100 Documentation Well documented site It is critical to have | The WCS site has | Thereis a There is some There were no

surveys and monitoring
for radiological, chemical,
and hazardous material
contamination.

a site or area that is
well documented.
This was scored
based on how
much
documentation is
available and how
extensive the
documentation is.

been under a
monitoring plan to
detect the release
of trace amounts
of radiological and
hazardous
chemical
constituents since
it was permitted
and licensed in
1997. Atthe WCS
current site every
survey and
monitoring
characterization is
well documented
and saved on a
secure site.

document from a
survey of land
management.

documentation.

surveys or
documentation
before Cox McLain
did their archeology
report for WCS.
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100% - Environmental Considerations

The Criteria environmental considerations are weighed at 100%. WCS valued 100% as critical and it cannot
be changed. Environmental issues/concerns are there and cannot be adjusted.

Criterion

Weight

Sub-criteria

Description

Weight summary

Andrews
County, TX

Loving County,
TX

Lea County, NM

Eddy County, NM

Criterion 11 -
Environmental
Protection

Cont’d

100

Neighboring
Plume

No facility in the area with
existing release plume (air
or water) of hazardous
material or radiation
release that includes site.

This is critical in
knowing if there is a
neighboring plum,
before deciding to
construct the CISF in
a specific location.
This was scored
based on the
information available
for any local
radiological release
or hazard material.

There is no

contamination.

There is no
contamination.

This is
inconclusive,
there is some oil
field waste.

There is no
contamination.

100

Future Migration

Future migration of
contamination from
adjoining or nearby sites
negligible.

This is critical in
knowing if there is
any future migration,
before deciding to
construct the CISF in
a specific location.
This was scored
based on the
information available
for any local
radiological release
or hazard material.

There is no

contamination.

There is no
contamination.

This is
inconclusive,
there is some oil
field waste.

There is no
contamination.
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100% - Environmental Considerations

The Criteria environmental considerations are weighed at 100%. WCS valued 100% as critical and it cannot
be changed. Environmental issues/concerns are there and cannot be adjusted.

Criterion Weight Sub-criteria Description Weight summary Andrews Loving County, Lea County, NM | Eddy County, NM
County, TX TX
Criterion 11 - 100 No RAD Site is not contaminated This is critical in There is no radiological contamination.
Environmental Contamination with radiological material | knowing if there is
Protection in soil or groundwater to a | any Radiation
Cont’d level that would inhibit contamination on the
licensing or transfer of site, before deciding
property with clear to construct the CISF
identification of liabilities. | in a specific location.
This was scored
based on the
information available
for any local
radiological
contamination.
100 Not CERCLA or | Site is not identified as a This is critical in Site not Site not Site not Site not
RCRA CERCLA or RCRA site knowing if the site is | contaminated contaminated with | contaminated with | contaminated with
contaminated with CERLCA and/or with CERCLA CERCLA and/or CERCLA and/or CERCLA and/or
hazardous wastes or RCRA contaminated | and/or RCRA RCRA hazardous RCRA hazardous | RCRA hazardous
materials. with hazardous hazardous waste | waste or material. | waste or material. | waste or material.
waste, before or material.
deciding to construct
the CISF in a
specific location.
This was scored
based on the
information
available.
100 No Remediation Site does not have This is critical in Site does not Site does not have | Site does not have | Site does not have

needed contamination that would | knowing if the site have contamination that | contamination contamination that

require remediation prior needs a remediation contamination would require that would require | would require

to construction. prior to construction. | that would remediation prior | remediation prior | remediation prior to
This was scored require to construction. to construction. construction.
based on the remediation
information prior to
available. construction.
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100% - Environmental Considerations

The Criteria environmental considerations are weighed at 100%. WCS valued 100% as critical and it cannot

be changed. Environmental issues/concerns are there and cannot be adjusted.

Criterion Weight Sub-criteria Description Weight summary Andrews Loving County, Lea County, NM | Eddy County, NM
County, TX TX
Criterion 11 - 100 Flood Plain The site is not within the It is critical in All of the counties are not at risk for a 500-year flood plain.
Environmental 500-year flood plain. knowing if the site
Protection was in a flood plain.
Cont’d This was scored
based on the
information available
for documenting the
potential flood plain.
50 Ponding It is desirable that the It is good to know No potential flooding or ponding was found in any of the counties.

natural site contours
minimize the potential for
localized flooding or
ponding. Factors to
consider include stream
beds, natural and potential
runoffs, runoff from
adjacent areas, storm
drainage systems in place,
and requirements for
retention ponds.

prior to constructing
the facility if there is
a potential for local

flooding or ponding.

Page A2-2-15

Revision 1




WASTE CONTROL SPECIALISTS LLC
ENVIRONMENTAL REPORT

Attachment 2-2

100% - Environmental Considerations

The Criteria environmental considerations are weighed at 100%. WCS valued 100% as critical and it cannot
be changed. Environmental issues/concerns are there and cannot be adjusted.

Criterion Weight Sub-criteria Description Weight summary Andrews Loving County, Lea County, NM | Eddy County, NM
County, TX TX
Criterion 11 - 100 Protected Species | The site should not be a It is critical in The WCS No protected or There is potential | There are no
Environmental habitat for Protected knowing if there are application fora | endanger species bird migration. existing protected
Protection Species (federal listed any protected species | license to are in the site species surveys for
Cont’d threatened or endangered in the area of where authorize near- location. the Eddy County

species). Also, adjacent
properties should have no
areas designated as
protected for wildlife or
vegetation that would be
adversely affected by the
facility.

the facility
construction will
take place.

surface land
disposal of low-
level radioactive
waste (LLRW),
Appendix
11.9.2:
Ecological
Baseline
Assessment, was
used to describe
site potential to
adversely affect
rare, threatened
or endangered
species and
habitats. The
assessment was
performed
during 2006.
The dominant
plant species on
the site are
native.

Site. Existing
information from
the WIPP (WEST,
2002; DOE, 1996)
indicate that no
protected species
occur on the WIPP
Site. Given the
homogeneity of the
landscape between
the proposed site
and the WIPP Site
and the narrow
habitat
requirements for the
protected species
known to occur in
Eddy County, it is
unlikely that
protected species
occur on this site.
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100% - Environmental Considerations

The Criteria environmental considerations are weighed at 100%. WCS valued 100% as critical and it cannot
be changed. Environmental issues/concerns are there and cannot be adjusted.

Criterion Weight Sub-criteria Description Weight summary Andrews Loving County, Lea County, NM | Eddy County, NM
County, TX TX
Criterion 11 - 100 Archeological The site should have a low | This is critical to An intensive No information An archeological | No information was
Environmental and Cultural probability of containing have the information | pedestrian was found and and cultural found and it is
Protection Resources archeological/cultural before constructing archeological believes there isa | resources field believed there is a
Cont’d resources. the site. The scoring | field survey high probability survey has not low probability
was based on the carried out in there has not been | been performed at | there has not been a
information 2015 observed a survey the Lea County survey conducted.
available. no archeological | conducted. Site. A literature
materials of any and archival
kind. search to establish
baseline data for
cultural resources
that were already
identified for the
1,040 acre Site
and within a 6-
mile zone around
the Site was
performed by
Quivira Research
Associates
(QRA).
80 Environmental Any new facility It is important to There are no known concerns that would prevent the federal, state, and local
Permits construction or operations | know if there is any regulatory and permitting requirements from being fulfilled for the construction of

should not be hindered by
any existing
environmental or other
permits in the area and any
required new CISF
environmental permits,
such as for wastewater
management, should be
readily available.

issue restricting a
county from getting
environmental
permits.

a CISF at the Site, for any of the counties.
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100% - Environmental Considerations

The Criteria environmental considerations are weighed at 100%. WCS valued 100% as critical and it cannot
be changed. Environmental issues/concerns are there and cannot be adjusted.

Criterion Weight Sub-criteria Description Weight summary Andrews Loving County, Lea County, NM | Eddy County, NM
County, TX TX
Criterion 11 - 100 Environmental The site should have a low | This is critical in Socioeconomic There is no Demographic There is no concern
Environmental Justice probability of knowing if there is information is in | concern for information for for environmental
Protection environmental justice any concern for Section 5.1.5, environmental the Lea County justices, but no
Cont’d issues. environmental Environmental justices, but no Site area indicates | documentation
justice. This was Justice, of the documentation that there is little supporting.
scored based on the Environmental supporting. likelihood of
information available | Assessment disparate
to determine the low | Report, (Environmental
probability. Appendix 13.A Justice) impacts
of this License due to the CISF
Application. facilities.
Page A2-2-18 Revision 1




WASTE CONTROL SPECIALISTS LLC
ENVIRONMENTAL REPORT

Attachment 2-2

100% - Environmental Considerations

The Criteria environmental considerations are weighed at 100%. WCS valued 100% as critical and it cannot
be changed. Environmental issues/concerns are there and cannot be adjusted.

Criterion Weight Sub-criteria Description Weight summary Andrews Loving County, Lea County, NM | Eddy County, NM
County, TX TX
Criterion 12 - 50 Facility Plant discharge and runoff | This weighed at There is minimal | There is minimal | Reference 4-28- There is minimal
Discharge Routes Discharge controls are economically | 50%; the risk is very | chance of future | chance of future 07 ELEA Letter chance of future
implemented for minimal low for this to contamination contamination to DOE states that | contamination,
effect to the existing happen. The from adjacent from discharge “A permit is from discharge
environment. canisters will be facilities due to routes. The only required for routes. The only
welded shut. inherent facility | discharge would facilities that discharge from the
design, safe be stormwater discharge an adjunct WIPP site is
conduct of runoff, but could aggregate waste to lined,
operations and be directed to water of more evaporative
early detection natural drainage than 2,000 gallons | lagoons.
from There is no per day to septic
environmental anticipated systems.
monitoring radiological
programs. effluent.
50 Differentiation For sites with extant The risk is low that Compared to the No risk in other facilities near the CISF causing a release.

nuclear facilities, facility
discharges are readily
identifiable from extant
facility discharges.

there would be a
release.

other counties, if
there were a
release at the
Andrews county
facility, it would
take more
investigation to
determine where
the release came
from.
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100% - Environmental Considerations

The Criteria environmental considerations are weighed at 100%. WCS valued 100% as critical and it cannot
be changed. Environmental issues/concerns are there and cannot be adjusted.

Criterion Weight Sub-criteria Description Weight summary Andrews Loving County, Lea County, NM | Eddy County, NM
County, TX TX
Criterion 13 - 90 Hazardous WCS will consider the This is an important There are no There are no There are 12 The Site is adjacent
Proximity of Chemical Sites distance of the site from attribute to consider | facilities facilities in the industrial to an existing
Hazardous any facility storing, before constructing handling large county. facilities radiological hazard
Operations/High- handling or processing the CISF. This was quantities of (“potentially but that facility (the
Risk Facilities large quantities of scored based on the hazardous hazardous WIPP) does not
hazardous chemicals. amounts of materials facilities”) located | handle spent
hazardous waste in chemicals or within five miles nuclear fuel. The
each county's site other material in of the Site adjacent WIPP Site
location. proximity to the boundary. handles large
Site. NEF quantities of
possesses transuranic wastes.
Uranium
Hexafluoride but
manages it in a
manner that
minimizes risk
to a CISF at the
Site. However,
there is a Low
Level facility on
the property.
80 Gas Pipelines WCS will consider the This is an important There are no There are no gas Major natural gas | High-pressure gas

distance of the site from
one or more large propane
or natural gas pipelines.

criterion to know
before constructing
the site. This was
scored based on any
pipelines on or
around the site
locations.

major propane
pipelines that
pose a danger to
the proposed
CISF.

lines running
through or near
the property.

transmission
pipeline within 5
miles of the
property.

line runs through
the WIPP Site,
approximately 0.5
mile south of the
site.
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100% - Environmental Considerations

The Criteria environmental considerations are weighed at 100%. WCS valued 100% as critical and it cannot

be changed. Environmental issues/concerns are there and cannot be adjusted.

Criterion Weight Sub-criteria Description Weight summary Andrews Loving County, Lea County, NM | Eddy County, NM
County, TX TX
Criterion 13 - 70 Airports The site should not be This criterion is a The distance to There are no There are no
Proximity of located within 16 km (10 good to know the nearest commercial major airports commercial airports
Hazardous mi) of a commercial information before commercial airports within 16 | within 10 miles of | within 16 km (10
Operations/High- airport. deciding where to airport, Lea km (10 mi). mi).
Risk Facilities construct the CISF. County Regional
Cont’d Airport, is
approximately
25 miles. (1,000 feet long)
is located five
miles west of the
70 Emergency Area | The site should be outside | This criterion is a Pre-existing to The site is not located in a general emergency area for any of
the general emergency good to know the site. these counties.
area for any nearby information before
hazardous operations deciding where to
facility (other than an construct the CISF.
extant nuclear-related
facility).
80 Air Quality The site should not be This is an important There are no air quality concerns in any of the counties.

located within 8 km (5 mi)
of an
operating/manufacturing
facility that inhibits site air
quality. In addition, the
site should have high air
quality. The site terrain
should not limit air
dispersal. Finally, the
surrounding community's
air quality should be
within regulatory
requirements.

criterion to know
before constructing
the site. This was
scored based on any
air quality concerns
for the area where
the site would be
built.
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100% - Environmental Considerations

The Criteria environmental considerations are weighed at 100%. WCS valued 100% as critical and it cannot
be changed. Environmental issues/concerns are there and cannot be adjusted.

Criterion Weight Sub-criteria Description Weight summary Andrews County, | Loving County, Lea County, NM | Eddy County, NM
X X
Criterion 14 - 50 Ease of Site characteristics (e.g., This criterion is not a The natural Site characteristics (Climate, hydrology, etc.) in all counties can be
Ease of Decommissioning | hydrology) do not big risk in expected to support efficient D&D activities during decommissioning.
Decommissioning negatively affect D&D determination of the
activities. site location. The
scoring was based on
site characteristics
information that was
available.
25 Adjacent Site's It is desirable that planned | This criterion is nota | Andrews county There are no known future projects for the site vicinity that

Medium/Long- major construction and big risk in was rated lower could add additional impacts to decommissioning the proposed
Term Plans heavy industrial activities | determination of the | because there are facilities.
in adjacent sites within 1.6 | site location. The other activities
km (1 mi) of the site scoring was based on | going on within
boundary are minimal the probability of the property
over the reasonably future construction boundaries, but
anticipated period of CISF | of the sites. should not affect
decommissioning. the
decommissioning
of the CISF.
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100% - Environmental Considerations

The Criteria environmental considerations are weighed at 100%. WCS valued 100% as critical and it cannot
be changed. Environmental issues/concerns are there and cannot be adjusted.

Criterion Weight Sub-criteria Description Weight summary Andrews Loving County, Lea County, NM | Eddy County, NM
County, TX TX
Criterion 15 - 100 Availability to Site-specific issues (e.g., It is critical to have The adjacent To store and ship these wastes, Lea, Loving and Eddy county
Disposal of Low- disposal options availability/access to access to dispose of LLRW Disposal Sites would have to hire and build a waste management staff
Level Waste nearby facilities for waste. The scoring Facility virtually | capable of demonstrating the technical qualifications required
disposal of low-level was based on the eliminates high to obtain the appropriate LLRW licenses and authorizations for
waste, transportation availability to transportation generating, storing and transporting CISF-generated wastes.
modes, etc.) do not receive license and costs for CISF
impede disposal of low- the location of generated
level waste. shipment of waste. LLRW and the
CISF operator
already
possesses the
necessary
permits and
licensed to
dispose of CISF
LLRW, mixed
waste and

hazardous waste.
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