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NOTE TO 1BE R£\DER 

The U.S. Government Is seeking a site for a monitored retrievable storage faCJ1ity 
(MRS). Employing proven technologies used in this country and abroad, the MRS will 
be an Integral part of the Federal oystem for safe and permanent disposal of the nation's 
high-level radioaetive wastes. The MRS will accept shipments of spent fuel from 
commercial nuclear power plants, temporarily store the spent fuel above ground, and stage 

. ·shipments of it to a geologic repository for permanent disposal. 

The law authorizing the MRS provides an opportunity for a State or an Indian Tn"be 
to volunteer to host the MRS. The law establishes the Office of the Nuclear Waste 
Negotiator, who Is 10 seek a State or an Indian Tribe willing to host an_ MRS at a 
technically-qualified site on reasonable terms, and Is to negotiate a propose<! agreement 
specifying the terms and conditions under which the MRS would be developed and 
operated at that site. 

This agreement can ensure that the MRS Is acceptable to-and benefits-the host 
community. The proposed agreement must be submitted to Congress and enacted into 
Jaw to become effective. 

This technical background information presents an overview of various aspects of a 
monitored retrievable storage facility, including the proeess by which it will be developed. 
While each section treats a different topic, some sections are closely interrelated, and cross 
references are provided where appropriate. The sections are as follows: 

Section 1: 
The Purpose or an r.ms 

Section 2: 
The Functions or an r.ms 

Section 3: 
The Pt~>Cess for Developing 
anr.ms 

An integral pan of the Federal waste-management 
oystem, an MRS will temporarily store spent fuel 
shipped to It from commercial nuclear power plants 
and will stage shipments of the spent fuel to a geologic 
repository for permanent dispos_aL This section explains 

· what spent fuel Is, the nature of the Federal waste· 
management oystem, and the role the MRS will play In 
that oystem. 

This section explains the functions the MRS wm 
perform and describes the technologies that ean be 
used to perform these functions safely and reliably. 

This section explains the multiple statutory and reg
ulatDiy safeguards that funher ensure that the MRS 
will perform safely and reliably, to the satisfaction of 
the host, the U.S. Nuclear Regulatory Commission 
(NRC), and the U.S. Department or Energy (DOE) . 

. I 
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,lfon 4: 
leral, State, Indian 
bal, and Local Roles In 
tS Siting, Development, 
I OperatiOil, . 

lion 5: 
~ Environmental Ell'eots 
m MRS: Radiological 

lion 6: 
~ Environmental Ell'eots 
In MRS: 
oradlologioal 

,lfon 7: 
~ Socloeconomie Efi'ects 
mMRS 

11on 8: 
~ Transportation 
•gram 

11on 9: 
~ Transportation Ell'eots 
an MRS 

This section summarizes the statutory proviMons that 
define the roles of the parties to the negotiated siting 
process and the extensive rights of the MRS .host. · 

This section describes the potential radiological effects 
of an MRS. These effects are projected to be minimal 
and well wit~ regulatory standards for protection of 
human health and safety. 

This section explains bow environmental effects will be 
assessed and what they may be. Potentially adverse 
effects will be carefully avoided where possible. Those 
that are unavoidable will be closely managed and 
monitored, so that they are minimized and mitigated 
and kept well within regulatory standards for environ
mental protection. 

This section discusses the positive and potentially 
adverse socioeconomic effects that may be associated 
with ·an MRS. Potential adverse effects are expected to 
be minimal. They will be carefully monitored· and 
managed within a framework agreed upon by !he host 
and !he Federal Government through the negotiated 
siting process. The siting process also provides !he host 
with the opportunity to negotiate additional benefits. 

This section descnces the development of the 
nationwide transportation system !hat will ship spent 
fuel to and from the MRS, how shipments will be 
made, how shipping routes wm be selected, the rigorous 
safety standards shipping casks must meet, and special 
provisions for emergency-response procedures. 

Transporting spent fuel to and from !he MRS will 
result in additional truck and rail traffic in the vicinity 
of the facility. This section explains the potential 
effects of such shipments. 

ii 
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. . 
1. mE PURPOSE OF AN.MRs--------------
An lnkgral part of the Federal waste· . . . 
maMgement -system, D1l MRS will 
temporari11 &tiJTt! &pent fuel shipped to II 
from commen:ialruu:lear power plants D1ld 

. will mge shipments of the &pent foe/ to a 
geologic repository for permanent disposal. 
'I7Us section up!ains what &pent foe/ is, the 
llllhlrt! of the Federal waste·maMgement 
&ystem, D1ld the role the MRS will pla1 in 
that system. 

SPENT FUEL REQUIRES SAFE STORAGE AND 
PERMANENT DISPOSAL 

Roughly 20 percent of our nation's 
electricity is generated by commercial 
lluclear power plants. Most of these 
plants use llUclear materials in the form 
of uranium fuel pellets encased in metal 
fuel rods. After the energy bas been 
released from the fuel rods, they remain 
as a solid, highly-radioactive waste termed 
"spent fuel." Quantities of fuel and spent 
fuel are measured based on the amount 
of uranium they contain. These quan· 
titles are expressed in terms or metric 
tons of uranium (MlU). 

To date, about 20,000 MTU of spent 
fuel have accumulated . at commercial 
nuclear reactor sites. · By the year 2000, 
this amount wDI have doubled. By the 
time the last U.S. Nuclear Regulatol)' 
Commission (NRC) license for the cur
rent generation of lluclear reactors ex
pires, an estimated total of 87,000 MTU 
or spent fuel wru have been generated. 

To ensure that radioactive ma· 
terials are safely handled, their use Is 
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closely regulated by the Federal 
Government. In conformance with NRC 
safety regulations, spent fuel is currently 
stored in stainless steel-lined ·pools of 
water at over 70 reactor sites, and in dl)' 
storage at three spent-fuel storage 
installations at reactor sites. 

While spent fuel Is safely stored now, 
it wDI remain radioactive for thousands of 
years. To ensure that It wDI remain 
Isolated from human beings and the 
accessible environment for so long a time, 
the United States and other nations are 
developing permanent means of disposing 
of it. The concept favored for many 
years by the United States, a number of 
other countries, and the international 
scientific communi!)' is geologic disposal. 
Geologic disposal involves placing wastes 
in special containers deep um!erground in 
a mined facility called a repositocy. 

A WASTE-MANAGEMENT PROGRAM IS 
AUTHORIZED BY FEDERAL LAW 

In this count!)', the waste-manage
ment system that wru permanently isolate 
spent fuel is authorized by the Nuclear 
Waste Policy Act (NWPA). The NWPA 
assigns the Secreta!)' of Energy respon· 
slbility for developing and operating the 
system and specifies Its components: . 

• The Secreta!)' must develop a geologic 
repositoiy for permanent disposal of 
spent fuel from commercial reactors. 
A 1985 Presidential decision deter
mined that high-level radioactive 
wastes from defense activities will be 
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disposed of in the repositmy as well. 
The Secretary is to study the Yucca 
Mountain site in Nevada to deter
mine if it would be suitable for a 
repository., ,, 

The Jaw authorizes a monitored re
trievable storage facility as an integral 
part of the waste-management system. 
The MRS is to accept shipments of 
spent fuel from commercial nuclear 
reactors, store the spent fuel tem
porarily above ground, and stage 
shipments of it to the repository for 
permanent disposal. The Secretary of 
Energy has chosen to develop an 
MRS because of the substantial bene
fits it can contnoute to the overall 
waste system. 

The Secretaiy is to develop a trans
portation system for shipping waste 
from the sites where it is stored to 
the MRS and to the repository. He 
is to rely to the extent practicable 
upon the private sector for transpor
tation services. 

The law specifies a process for 
"eloping the waste-management system 
ld assigns extensive rights to States, 
dian Tn1>es, and units of local gD'Iern
ent affected by the program. , lt pro
les for funding, to support their par
:ipatinn in the program. 

While the Department of Energy 
lOE) is responsible for developing and 
>Crating the system. certain respon
)ilities are assigned to other Federal 
:encles and other entities. Notably, the 
pository and the MRS must be licensed 
r the NRC and the design of casks used 
, transport the waste, must be certified 
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by the NRC Shipments of radioactive 
wastes are subject to regulation by the 
US. Department of Transportation, under 
existing law. The US. En'lironmental 
Protection Agency must establish 
generally applicable standards for 
protection of the en'lironment from 
radioactive releases. The Nuclear Waste 
Technical Review Board, a group of 
eminent scientists and engineers 
nominated by the National Academy of 
Sciences and appointed by the President, 
independently reviews the DOE's 
technical activities and , reports to 
Congress and the Secretaiy of Energy on 
them. 

The costs of managing and disposing 
of commercial spent fuel and the high· 
level radioactive waste from defense 
activities are to be borne by the parties 
that generate and own them: nuclear 
utilities and the DOE. 

To obtain a site for an MRS, the law 
provides for twO siting paths. The 
Secretary of Energy is authorized to 
survey and evaluate potentially suitable 
sites and to select a site. Alternatively, a 
Nuclear Waste Negotiator, appointed by 
the President and confirmed by the 
Senate, is to seek a willing State or 
Indian Tnoe with a technically qualified 
site and is to negotiate a proposed 
agreement on reasonable terms. The 
agreement mut be apprD'Ied by 
Congress. The Negotiator's appointment 
was confirmed in August of 1990 and his 
search for a host is under way. 

The DOE believes that the efforts of 
the Negotiator offer the best opportunity 
to solicit interest in and negotiate an 
agreement to site the MRS with a wlun-
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teer host. The DOE's near-term role is 
to support the Negotiator,· iis' requested. 
However, DOE will develop a con· 
tingency plan for siting the MRS and wm 
closely follow: the progress of the 
Negotiator's efforts. · 

The legislation authorizing the MRS 
includes certain constraints: the amount 
of spent fuel it could ·store at any one 
time would be limited and the schedule 
for Its development would be lied to the 
schedule for developing the permanent 
repositocy. The Federal Government is 
committed to starung waste acceptance at 
an MRS in 1995 or soon theteafter. 
Because an MRS linked to 1he repositocy 
schedule could not start operating that 
soon, the President's National Energy 
Strategy JeEfslalive proposal includes a 
provision to repeal the schedule linkages. 
Alternatively, a negotiated agreement 
could include terms that differ from the 
current statutocy schedule linkages. 

AN MRS WilL PERFORM FVNCilONS 
INTEGRAL TO THE WASTE-MANAGEMENT 
5\'STEAI 

An MRS will 8ec:ept and store spent 
fuel above ground under closely moni· 
tored conditions. . When the reposilocy 
opens, the spent fuel that bas been stored 
at the MRS will be shipped from the 
MRS to the repositoiy, additional spent 
fuel stored at reactor sites will be ship
ped to the MRS and then on to the re· 
posltocy. An shipments from the MRS 
will be made by dedicated trains-trains 
amying only spent fueL 

Because the underground repositOI)' 
will be a technically complex, first-of·•· 
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kind facility, prudent planning must as
sume tbafi!S ·operations may from time 
to time be Interrupted. By serving as 8 
flexible coupling between at-reactor waste 
management operations and repositocy 
operations, an Integral MRS can provide 
significant benefits to the Federal waste· 

· management system. By facilitating an 
orderly transfer of spent fuel to the 
Federal system, Independent of the ability 
to emplace spent fuel in the repositocy, 
the MRS will Increase the reliability and 
efficiency of the total waste system. By 
providing both buffer storage and 8 

central staEfng area for Wl!Ste shipments 
to the reposltocy via large-capacity, 
dedicated trains, the MRS WJ11 serve to 
enhance transportation efficiency. 

An MRS will reduce uulities' needs to 
expand on-site storage of spent fuel. 
When the NWP A was passed In 1982, it 
was · assumed that the repositocy could 
begin operating In 1998. However, 
ensuring t~at the repositocy can be safely 
developed is a complex undertaking. The 
repositOI)' schedule must allow ample 
time for a thorough scientific lnvestiga· 
tion of the candidate site to determine if 
it is suitable. The schedule must also 
allow ample time for interested and af. 
fected parties to participate in the de· 
velopment of the waste-management 
system. The start of repositocy opera· 
tions is now projected for 2010. 

Meanwbfle, reactors continue to op
erate, their inventocy of spent fuel con· 
tinues to grow, and their available storage 
capacity continues to shrink. In 1983, the 
Federal Government contracted with 
utilities to accept their spent fuel, and the 
utilities are depending on the Federal 
Government to begin removing their 
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:nt fuel in 1998, so that they will not 
'e to continue expanding their spent· 
:I storage ·. capacity at reactor sites. 
th the start of repositocy operations 
il deferred,. the Federal Government 
I have to ship spent fuel from reactors 
an interim storage facility in order to 
n accepting spent fuel by 1998. The 
~ will provide this storage. 

Because early acceptance of spent 
:I at a temporal)" MRS will he an 
portent step toward permanent disposal 
a repositocy, it will serve important 
rironmental and energy-policy goals as 
D: it will demonstrate our nation's 
nmitment to solving the nuclear waste 
>blem instead of passing it on to future 
terations. 

By law, the MRS can only store spent 
:!temporarily; permanent disposal must 
:ur at the repositocy. Accordingly, the 
lC license for the MRS will expire 
er 40 years. If necessacy, the DOE 
uld seek a license renewal consistent 
h the terms of the negotiated 
ceement. The NRC would then have 
approve the DOE's application for a 
:nse renewal. When its license expires, 
: MRS will be decommissioned and the 
' will he restored as nearly as possible 
its former condition. 

E CONCEPT OF MONITORED 
TRIEVABLE STORAGE IS 
:U,ESTABUSHED. 

The concept of an MRS as an 
egral pan of a system for managing 
~ disposing of spent fuel is weU-estab
!ed in this country. Other countries 
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with significant nuclear reactor capaCity 
have or are planning io develop storage 
facilities. These facilities will serve as 
Integral components of waste· 
management systems that will include 
geologic repositories for permanent 
disposal of spent fuel and high-level 
radioactive waste. For countries that 
reprocess spent fuel, storage facilities are, 
or will he, located at reprocessing 
facilities. France, Sweden, and the 
United Kingdom already operate storage 
facilities, while Germany, the Netherlands, 
Spain, and Switzerland are among those 
countries planning for them. 

The concept was introduced in this 
coimtry in the early 1970's and haS 
evolved through various studies and legis
lative initiatives. The original NWP A 
directed the Secretacy of Energy to study 
the need for and feasibility of an MRS 
and·to submit to Congress a proposal for 
construction of one or more MRS 
facilities. 

In 1985, the DOE completed a 
preliminacy needs-and-feasibility anaJYsis 
and concluded that an MRS that served 
as a central receiving and temporacy 
storage station for spent fuel from 
commercial reaciors, and that prepared 
spent fuel for permanent disposal by 
consolidating and packaging it, could be 
an integral component of the overall 
waste·mlnagement system and could 
enhance Its development and 
performance. In 1987, the DOE 
submitted a proposal to Congress for an 
MRS to he constructed in Tennessee. 

The 1987 Amendments to the 1982 
Act annulled the DOE's 1987 proposal, 
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• 
but authorized the inclusion of an integral 
MRS in the waste-management system. 
As noted above, the Secretary of Energy 
bas chosen to develop en MRS. 

'·• -'·· 

Systems studies performed for the 
DOE in 1988-89 confirmed the usefulness 
of an MRS to the system, es did the 1989 

·study conducted by the independent 
· Monitored Retrievable Storage Review 
· Commission c:reeted by Congress, al· 

though the Commission's specific recom· 
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mendations differed from the DOE's with 
respect to storage capacity and source of 
funding. · 

Under the DOE's current plans, the 
spent-fuel consolidation end pre-disposal 
packaging originally envisioned to be 
. performed at the MRS would become 
optional functions that might be added 
later, If they were determined desirable 
end the host agreed to them. 
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2. THE FUNCilONS OF AN MRs--------------

'1his sectiDn explains the jimt:libns the MRS 
wi1l perform tmd tkscribes the iechnologizs 
t1UJt am be usi4 to perform these functibns 
~lj tmd reliablj. 

AN MRS WilL PERFORM SIMPlE 
FIJNC'IlONS 

An MRS will perform simple spent· 
fuel acceptance, storage, and transfer 
functions. A number of teehnologies and 
combinations of technologies could safely 
perform these functions. The exact 
design of the MRS will be determined in 
part by the technologies seleeted. It Is 
expected that the MRS host may want to 
participate in decisions affecting MRS 
teehnologies and design. Whichever 
teehnologies are selected, the basic opera
tions of the facility will be generally as 
descn1>ed below. 

At reactor sites, spent-fuel assemblies 
will be loaded into transponation casks 
specifically designed to provide safe 
transport, given a final inspection, and 
shipped to the MRS by ran or truck. 
When the easks. arrive at the MRS, they 
will undergo another · thorough safety 
inspection. 

With the exception of transponable 
storage casks (descnDed below), the 
transponation casks will then be prepared 
for unloading and will be transferred to 
spent-fuel hnndling facilities thnt are 
appropriately shielded and ventJ1ated. 
There, spent-fuel assemblies will be re
mOved from the transponation casks 
using proven robotic and remote-manipu· 
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Jation equipment to protect workers from 
exposure to radiation. The assemblies 
themselves will be inspected. They will 
then be plaeed in storage. Storage may 
consist of massive concrete containers or 
modules thnt provide the necessary radia· 
tion shielding. The spent fuel will be 
monitored during storage to ensure thnt 
safe conditions are maintained. 

The exact rates at which spent fuel 
wm be accepted at the facDity have yet to 
be determined, but the facDity will be 
tested and brought on line in a controlled 
manner so thnt safety can be evaluated, 
all functions can be fully tested, and 
personnel can be trained during a pre
scribed training program. 

When the repository starts accepting 
waste, the MRS will also serve as a 
staging facility for shipments of spent fuel 
to the repository. These shipments will 
be made by dedicated trains-trains carry
ing only spent fuel. Spent fuel that Is 
already in storage at the MRS will be 
retrieved from storage and transferred to 
large-capacity rail casks for shipment. 
Some spent fuel shipped from reactors to 
the MRS may be immediately transferred 
to such casks for shipment. · 

Included with the MRS wm be a cask· 
maintenance facility for maintenance of 
shipping casks and their components. 
Anciliary bJJildings at the site will bouse 

. laboratories for environmental monitoring, · 
and administrative and seeurity offices. o 

Functions related to safely packaging and 
preparing spent fuel for pennanent dis· 
posal may be included in the basic design, 
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could be added later if !bey were 
ermined to be beneficial to !be total 
'"'·management system and if the host 
I !be DOE jointly agree to include 
;e functlo111- . The addition of any 
ctions, after COngressional approval of 
original proposed agreement between 
Federal Government and an MRS 

t, would be subject to !be agreement 
the host and !be DOE and, if 
essary, complete review by !be NRC 
ling to an am~ndment to !be initial 
nse. 

~ MRS WILL RESEMBLE AN INDUSTRIAL 
iK 

Resembling an industrial park, the 
:S site wm occupy about 450 acres of 
J, including a large buffer zone be· 
en !be facility itself and !be perimeter 
he site. To enhance safety, access to 
IVRS wm be limited to authorized 

soMe!; !be site will be enclosed by 
\·security perimeter fences and moni· 
od by a well-qualified security force. 
' entire site wm constitute a 
iltrolled area.• 

The design of the facility wm be 
Jred to !be physical features of !be 

and any particular requirements 
,otiated by !be host. The visual effects 
on MRS wm depend a great deal upon 
ocation: its visibility wm depend upoc 
ography and vegetation, and !be loca· 
1 of nearby roads and residential areas. 
ual effects wm also depend upon !be 
mology selected for !be facility. 

Whatever technology is selected, !be 
lity wm be an unobtrusive, low·rise 
lcture !bat wm not have !be 
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smokestacks associated with an' industrial 
facility or the large cooling towers !bat 
are pan of a nuclear power plant. The 
DOE and the host can work together to 
determine how landscaping can minimize 
!be visual effects of !be facility and 
enhance !be site. 

THE MRS WILL RELY UPON PROVEN 
TECIINOLOGIES DEMONSTRA.TED TO BE 
SAFE 

The primary focus of all activities 
associated witb !be handling and storage 
of spent fuel is to preclude any release of 
radioactive material and to control ex
posure w radiation emitted by !be spent 
fuel. For many years, utilities in Ibis 
country and abroad have been safely 
sroring spent fuel at reacror sites. In Ibis 
country, nuclear reactor storage practices 
are regulated by !be US. Nuclear Regu
latory Commission (NRC). Spent-fuel 
storage at an MRS will be accomplished 
with technologies similar to !bose now 
used for dJy storage of spent fuel at 
several reactor sites. 

NRC regulations are designed to 
ensure safe handling and storage. The 
NRC wm not issue a license permitting 
!be Secretary of Energy to construct and 
operate an MRS unless NRC require
ments for protection of public healtb and 
safety and !be environment are fully met. 
To meet NRC requirements and simplify 
NRC licensing, !be MRS will employ, w 
the extent practicable, technologies !bat 
have already been licensed and !bat have 
proven reliable tbrough actual operating 
experience. Simplicity of design and of 
maintenance, and reliance upon weJJ. 
established operating procedures wm add 
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to confidence in the technology. Site 
facilities, fences, and the required dis· 
tance to the perimeter of the buffer zone 
will be designed to ensure that the radio
logical dose at the boundaty ~ the site 
will be tess than the regulatoty Hmit 
prescribed by the NRC. 

Safety precautions will Include 
massive concrete or metal shielding of 
equipment used . during handling and 
storage operations; extensive shielding of 
the spent fuel itself and of operating 
areas; remote banclling of spent fuel by 
manipulators or robots; air-tight sealed 
transfer areas or devices; features that 
dissipate beat naturally; confmement and 
filtration of air from areas In which spent 
fuel will be handled; a generous buffer 
zone between MRS facilities and the 
perimeter of the site; procedures and 
equipment for monitoring the faCilities in 
which spent fuel is handled and the casks 
In which It is stored; careful design, con· 

· sttuction, and testing of double-sealed 
casks used to transport and to store spent 
fuel, and of equipment used to handle It; 
bufit·in safety systems and redundant or 
diverse back-up systems; and emergency 
response plans. 

All of these precautions are designed 
to meet NRC licensing requirements that 
protect the public and environment in the 
mllikely event of an accident due to 
natural events or human error. 

Wbile the MRS will be designed to 
meet NRC licensing requirements that 
Hmit radiological exposure of the public 
and workers, evety reasonable effort will 
be made to maintain radiation exposures 
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and potential releases of radioactive 
materials from the facility at levels even 
lower-as low as reasonably achievable. 

nDRAGE AND TRANSFER TECHNOLOGIES 
VNDER CONSIDERAnON 

The storage and transfer technologies 
the DOE is currently evaluating for the 
MRS all share the common safety goal of 
minimizing the potential for radiological 
releases and exposures to workeR and 
the public. Among these technologies are 
the following: 

Multiple-element storage canister 

The multiple-element storage canister 
would be loaded with spent fuel at 
reactor sites. The canister, fabricated 
from welded stainless steel, would be 
loaded into transportation caslcs and 
shipped to the MRS. At the MRS, the 
canister would be transferred by a 
shielded mechanism from the 
transportation cask into a bunker-like 
concrete module in a storage field. 

Modular vault dry stOrage 

Modular vault dty storage uses steel 
and concrete modules to store spent-fuel 
assemblies. At reactors, spent-fuel 
assemblies would be loaded direetly Into 
transportation casks and shipped to the 
MRS. At the MRS, a shielded fuel· 
transfer mechanism would transfer the 
spent-fuel assemblies from the transporta· 
tion casks directly to vertical steel storage 
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es arrayed in the modules. These 
dules would provide ready access to 

fuel .aSsemblies, and additional 
dules could be easily added to expand 
rage capaciJY. 

tpi!Ded hot-cell transfer lllcUIIy 

A hot ceD is a thick-waDed concrete 
1tture that provides a shielded area in 
ich radioactive materials can be 
1dled safely by manipulators and 
otic equipmenL At reactors, spent
! assemblies would be loaded into 
I!Sportation casks. At the MRS, the 
ks would be placed in the hot ceD. 
lhin the hot cell, spent-fuel assemblies 
old be transferred from their 
I!Sportation casks into massive concrete 
rage casks that would then be plated 
a storage field. . This design can also 
arranged to provide storage in the 

m of multiple-element storage canisters 
ted in bunker-like concrete modules in 
torage field. 

sk-to-cask transfer 

Cask-to-cask transfer would involve a 
elded fuel-transfer mechanism. AI the 
tS, an incoming transportation cask 
uld be positioned adjacent to a storage 
k within an enclosure building. Posi
ted above these casks would be a 
elded fuel-transfer mechanism that 
dd remove spent-fuel assemblies from 
: transportation cask and place them in 
: storage cask. Between the casks and 
1 mechanism would be a sliding door 
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that could not be opened unless .the fuel
transfer mechanisms were in place above 
iL This system would be designed to 
prevent the fuel assemblies from being 
released until they were properly 
positioned so that they could not be 
dropped or damaged during transfer. 

• 

Transportable storage casks 

One technology being evaluated is 
different from those desttibed above. 
The transportable storage cask, also 
termed a 'dual-purpose cask, • would 
serve to both ship and store spent fueL 
Current designs of dual-purpose casks 
provide for large capacity and a handling 
weight of over 100 tons when loaded with 
fueL This weight could only be bandied 
at reactor sites with heavy cranes and rail 
access. Unless fuel were to be ' . 
consolidated, packaged, or transferred to 
reposltol)' shipping casks at the MRS, no 
handling of the fuel would be required 
there. The cask would be loaded at 
reactor sites and would be shipped to the 
MRS, where it would be stored 
unopened. The MRS would therefore 
essentially serve as a parking area for 
these casks. 

To be manufactured in acoordance 
with designs approved by the NRC, these 
casks must withstand a series of stringent 
tests, including drop and fire tests. If 
these casks were used, the MRS would 
include technologies neteSS&I)' to provide 
the means to handle any malfunction or 
deterioration of the casks during the 
storage period. 

• 
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3. 1HE PROCESS FOR DEVELOPING THE MRS -iiioii--------
'ims section expltzlns the mu!liple $/tltulozy 
tw1 ngulato1)' -.qfeguards tluzt further m· 
$U1't tluzt the MRS 'Will perfonn lofely tw1 
rt!iably, to the IOiisfoctiDn of the lwst, NRC, 
twlthe DOE. 

'111E MRS WilL EMPLOY MVL1lPLE 
PROTECilONS 

The MRS will employ multiple 
physical protections to safeguard human 
healtll and tile environment. Similarly, 
multiple procedural protections are built 
Into. tile process by which tile MRS will 
be developed and operated. Coupled 
togetller, IIIey form a comprehensive 
statutory and regulatory framework that 
ensures that tiJc MRS will be sited, de
signed, constructed, operated, and decom· 
missioned In accordance witll strlngrnt 
safety standards, under tile scrutiny of 
oversight bodies and public review. 

Among tile key protections are an 
early review of whetller a site is technical
ly suitable, reviews of tile potential en
vironmental and socioeconomic effects of 
an MRS, Congressional review of a pro
posed agreement, U.S. Nuclear Regula
tory Commission (NRC) licensing of tile 
facility, and continued NRC monitoring of 
MRS operations. 

Equally Important, tile MRS will not 
be sited witllout tile host's consent, and 
tile host can negotiate for itself an active 
role In MRS development and operations. 

7 0 J 3'6 
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By panlcipating In decisionmaking and by 
exercising rigorous oversight of MRS 
activities, tile host can assure itself tllat 
the MRS performs to its satisfaction, 
meets community standards, and serves 
community goals. 

The stages of MRS development, and 
the protections built Into each stage, are 
described below. 

POTENTIAL SITES FOR AN MRS MUSJ' 
PROVIDE FOR SAFE Si'ORAGE 

The MRS will be a relatively simple 
facility that could be sited at many loca
tions throughout the continental United 
States. However, each potential MRS 
site · must be evaluated to determine 
whetller it has cenain characteristics that 
Indicate that an MRS facility located at 
that site wm comply with Federal reg
ulations that protect human healtll and 
the environment. From these Federal 
regulations, the U.S. Depanment of 
Energy (DOE) has compDed "Draft 
Preliminary · Site Requirements and 
Considerations for an MRS Facility." 
These preliminary site requirements and 
considerations are based on NRC 
regulations that include "Siting Evaluation 
Factors• and "General Design Criteria" 
and on Federal environmental and land
use regulations. The draft preliminary 
site requirements and considerations can 
help Interested parties, the Negotiator, 
and the DOE use avaDable lnfomiation 
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Identify technically suitable sites 
bout eonducting extensive analyses. 

A site will pave to meet requirements 
;ed on · enviionmenta~ health, and 
ety eoncems. Only sites that meet 
se prelimfnacy requirements will be 
ISidered for further discussions and 
:otiation. The site considerations can 
used to identify favorable attributes of 
potential site that, if present, would 
ke It easier to demonstrate eompliance 
h applicable regulations. Successively 
•re rigorous investigations-starting with 
aiDing data for an environmental 
essment and culminating in detailed 
: characterization for the safety analysis 
10rt, environmental impact statement 
IS). and license application that wiD be 
1u!red for NRC licensing-will ensure 
.t the MRS· bas been sited at a safe 
ation. 

rEN11AL HOSTS MAY CONDUCT 1l!EIR 
N FEASIBIU1Y STUDIES 

States, Indian Tnoes, and units of 
a! government may obtain Federal 
nts to assess the feasibility of hosting 
MRS at a site within their jurisdi<> 

lS. Grantees ·can design their 
sibility studies to satisfy their own 
teems about the effects and the 
1efits of hosting an MRS. 

noNAL ENVIRONMENTAL POUCY ACT 
QUJREMENlS MU5r BE MEr 

The National Environmental Policy 
t (NEP A)-as weD as NRC regulations 
1 the DOE's own regulations-calls for 
ensive review of a project to identify 
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Its; potential environmental and socio
economic effects, with opponunities for 
public participation in the review process. 
The purpose of this review is to help 
decisionmaken identify potentially adverse 
effects, find ways to avoid thent, and 
devise measures to minimize or· mitigate 
those adverse effects that cannot be 
avoided. This ensures that potential 
effects are weD understood before major 
decisions are made. 

The Nuclear Waste Policy Act 
(NWP A) eaUs for a two-step NEP A 
review process that involves the prepara· 
tion of two documents: an environmental 
assessment (EA), which must aceompany 
the proposed negotiated agreement sub
mitted to Congress; and an environmental 
impact statement, which must aceompany 
the DOE's application for an NRC 
license. 

These documents will examine the 
potential socioeconomic and environmen· 
tal effects of the MRS facility itself, and 
of the transponation system that suppons 
iL. (Potential environment~ socio
eeonomic, and transponation effects are 
discussed in other sections; the EIS is 
descnoed below.) 

Upon the request of the Negotiator, 
the DOE will prepare an EA for a po
tential site. Before preparing the EA. 
the DOE will hold public hearings to 
present Information about the MRS to 
the public and to receive eomments and 
recommendations about what specific 
issues . and eoncerns the public wants 
addressed in the EA. Analysis of existing 
data about a site is required for 
preparation of the EA. The DOE will 
eonsult closely with the host in prepatlng 
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the document and the hosJ m'D have the 
opportunity to review and romrnent on 
the EA before It is issued In final form. 
The host may choose to play an even 
more ectivl: role In the development of 
the EA and of the EIS by participating In 
the Collection of data and analysis of 

. potential effects. 

THE SITING PROCESS IS DESIGNED TO 
PROTECT THE BOSl'S INTERESTS 

Only sites that meet teebnicel criteria 
for suitability will be considered for 
negotiations. Additionally, feasibility 
studies and the results of the assessment 
of potential environmental and socio
eronornic effects will provide Important 
Information that will support the decision 
of whether or not to pursue a negotiated 
agreemenL Beyond .this substantive 
Information, the statuto!)' provisions that 
govern the negotiated siting process en
sure that the hcut's roncerns must be 
addressed to its •atisfaction. These provi
sions are descn"bed In the section tilled, 
"Federal, State, Indian Tn"bal, and Local 
Roles In MRS Siting, Development, and 
Operation." 

A NEGOTIATED AGREEMENT MUST BE 
APPROVED BY CONGRESS 

If negotiations are successful, the 
Negotiator will submit the prOposed 
agreement to Congress, along with the 
EA prepared for the site. Congressional 
review of the proposed agreement will 
provide yet another forum for the 
expression of any public roncems. 

703t};tl• 
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For ~n ,~greernent to take effect, 
Congress must approve it. 

ONCE SITED, mE MRS MUST BE 
UCENSED BY THE NUCLEAR RECIJIATORY 
COMMISSION 

For many years, utDities In this 
rountl)' and abroad have been safely 
storing spent fuel at reactor sites. In this 
counll)', nuclear reactor storage practices 
are regulated by the NRC. The NWP A 
makes the NRC also responsible for 
regulating spent-fuel storage at an MRS: 
the DOE cannot ronstruct and operate 
an MRS unbl it bas obtained a license 
from the NRC. 

Spent-fuel storage at an MRS will 
essentially apply the kind of technology 
now used for spent-fuel dl)' storage at 
reactor sites to ail away-from-reactor, 
stand-alone factlity. Through a public 
rulemaking process, the NRC has 
developed regulations for an MRS, 10 
CFR Pan 72. A materials license 
granted under these regulations will 
authorize the DOE to receive, possess, 
and transfer spent fueL Included In the 
license is the authorization to ronstruct 
the MRS. 

To obtain an NRC license, the DOE 
must demonstrate that MRS siting, de
sign, ronstruction, and operations will 
meet NRC standards; that is, that the 
technologies used to handle and store 
spent fue~ the procedures by which those 
functions are carried out, and the pro
cedures by, which personnel are oenified 
are an adequate to protect health and 
safety and the environrnenL 
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To do this, the DOE must submit a 
:nse application to the NRC. Because 
mt-fuel storage at an MRS is a simple· 
eration, a one-step licensing procedure 
provided !hat requires one license 
plication, including one safety analysis 
>Ort. Therefore, all information 
>milled must be complete before a 
:nse can be issued. The safety analysis 
>Ort will include an analysis 
nonstrating that the site is safe for an 
tS facility, an emergency plan, 
x:edures for quality assurance and 
ility control, a physical security plan to 
trict access to the site, a contingency 
n for safeguarding nuclear materials 
m theft, a personnel training program, 
lpOSed terms and conditions for the 
tC license, the final physical design of 
: MRS, technical specifications for 
ility operations, and a decommissioning 
Ill. 

Another document that must ac:
npany the license application is the 
S required by NEP A. To be prepared 
the DOE, the EIS will ensure that all 
tential environmental and socio
lnomic effects are well Ulllderstood and 
: considered by decisionmakers. The 
Swill be more comprehensive than the 
1, and its preparation could require 
ne additional scientific investigation of 
: site itself. lu with the EA. the 
tential best will be able to participate 
preparing th: EIS. The DOE will hold 
>ping hearings to solicit the public's 
.vs on what should be included in the 
S. The DOE will then issue a draft 
S for public comment, bold public 
arings on it, review comments, and 
Ike appropriate revisions before issuing 
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the final EIS. After reviewing the license 
application, NRC staff wm prepare a 
safety evaluation report. .The Advisory 
Committee on Nuclear Waste, a review 
panel created by statute, will review this 
report and provide its evaluation to the 
NRC. The NRC's Atomic Safety 
Ucensing Board will bold a licensing 
bearing to examine issues raised by 
parties to the proceeding. This bearing 
will be open to the public, and the host 
and any other affected parties will be 
allowed to participate under· procedures 
specified by NRC regulations. After the 
hearings, the Board will issue a decision 
as to whether or not to grant a license to 
the DOE to construct and operate the 
MRS. The initial decision will become 
effective after it bas been reviewed and 
approved by the NRC Commissioners, 
who will then .llirect the Director of 
Nuclear Material Safety and Safeguards 
to issue a materials license. 

MONITORING AND OVERSIGIIT WILL 
CONTINI1E mROUGHOllT mE UFE OF 
mE PROJECT 

Once the NRC license is granted, 
construction of the MRS will begin. 
From that point forward, throughout the 
construction, operation, and dccommJs.. 
sioning of the MRS, monitoring and 
oversight by the NRC will continue. 

With respect to environmental and 
socioeconomic effects (discussed in other 
sections), during construction and 
operation of the MRS, the DOE will 
monitor for potential adverse effects; will 
implement measures to avoid them; and 
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will attempt to mmmuze, mitigate, or 
provide compensation for !hose lhat 
c:annot be avoided. 

With res~ to safety, the NRC wm 
periodically inSpect, audit, and oversee 
the facDity during construction and 
operation to ensure lhat the conditions of 

·the license are being met. It may revoke 
lhe license if the terms and conditions of 
the license are being violated. 

The host will exercise whatever 
oversight role is defined in the negotiated 
agreement approved by Congress. Con· 
gressional authorization and appropria· 
lions committees will continue to exercise 
broad oversight of MRS operations. 

OTBEII PROTECFIONS WilL ALSO APPLY 

Environmental protections are 
discussed in another section. They 
include U.S. Environmental Protecti10n 
Agency (EPA) standards for nonradio
logical releases to the environment that 
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wm be enforced by the EPA or by lhe 
State agencies to which the EPA has 
delegated' 'its authority. 

Nonradiological protection of workers 
will be provided by Federa~ State, and 
local regulations enforcing occupational 
safety. These regulations will be 
observed during construction, operation, 
and decommissioning of the MRS. They 
include those of the U.S. Departtnent of 
Labor's Occupational Safety and Health 
Administration (OSHA). Safety codes 
governing the fabrication, installation, and 
operation of equipment wm be applied to 
all elements of the MRS faa1ity. 

All applicable Federal, State, and local 
environmen~ safety, and health Jaws 
and regulations wm be strictly observed 
during both construction and operation of 
the MRS. Funher, the process by which 
agencies exercise their permitting and 
approval responsibilities will provide many 
opponunities for public involvement and 
for public review of key program 
documents. 
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4. FEDERAL, STATE, INDIAN TRIBAL, AND LOCAL ROLES 
IN MRS SlliNG, DEVELOPMENT, AND OPERATION--------

7bls uctitfn &Um~• thll ltllluJDTy 
prtJVisioiu t1u:t tJ4ine lhll roles of thll pDttles 
to thll negotia!e4 siting pTtN%SS anti thll 
utensive rights of lhll MRS /wst. 

PROVISIONS OF THE NUCLEAR WASTE 
POUCYACf 

While the Nuclear Waste Policy Act 
(NWP A) authorizes the Secretary of 
Energy to select an MRS site, Congress 
expressly provided an alternative method 
for obtaining an MRS site, through nego
tiations between the Federal Government 
and potential hosts. This method may 
criable the Federal Government to obtain 
a site more quickly and operate the MRS 
more effectively through a voluntary 
partnership with a willing host. Such a 
partnership can provide a .SOjmd and 
equitable basis for siting a facility that 
wili serve the national interest while 
benefitting the host community; 

Negotiations between the Federal 
Government and potential hosts are in· 
tended to serve the following purposes: 

• To enable potential hosts to assess 
the effects of hosting an MRS and 
explore the benefits an MRS could 
offer. 

• To enable the parties to jointly 
structure a partnership that wili serve 
the Interests of each, and to conclude 
an agreement that Congress wili 
approve, so that the nation can 
develop an integrated high-level 

lS 

radioactive waste-management system 
In a timely manner. 

PARTICIPANTS 

The development of an MRS through 
a negotiated process wili Involve four key 
parties-the Nuclear Waste. Negotiator, 
potential hosts, the U.S. Department of 
Energy (DOE), and Congress. Their 
roles are as follows: 

The Nuclear Waste Negotiator 

• The Negotiator, appointed by the 
President and confmned by the 
Senate, is to seek a State or Indian 
Tribe wiliing to host an MRS at a 
technicalt; qualified site on reasonable 
terms. He is to attempt to reach a 
proposed agreement with the potential 
host specifying the terms and con
ditions for the host's acceptance of an 
MRS. 

• The Negotiator Is independent of the 
DOE and other Federal agencies. He 
may can upon them for assistance, as 
needed, during the siting process. 

• In addition to negotiating with poten
tial hosts, the Negotiator wili consult 
with any State, unit of local govern
ment, or Indian Tn1>e that may be 
affected by the siting of a facility, and 
may Include In any proposed agree
ment terms and conditions relating to 
the Interests of such parties. 
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. 
tentlal hosts 

A State; Indian Tnl>e, or unit of local 
government may obtain infonnation 
from the Negotiator about the MRS 
and about the negotiated siting 
process, and may apply for grants to 
assess the feasibility of hosting an 
MRS. 

A proposed agreement may be nego
tiated by the Governor of a State, the 
governing body of an Indian Tnl>e, or 
any person or entity authorized by 
State law to negotiate a proposed 
agreement under the NWP A. It is 
expected that the community in which 
the site is located will play a critical 
role in these negotiations and that 
substantial Federal benefits will flow 
to that community. 

The siting process will provide oppor
tunities for participation by the 
general public, as wen. 

e U.S. Department of Energy 

During the siting process, the DOE is 
responsible for providing suppon 
requested by the Negotiator. At the 
Negotiator's request, the DOE will 
conduct an e!Mronmental assessment 
(EA) of a proposed site. To do so, 
it will bold hearings to obtain the 
news of the public, it will collect and 
review data about the site and the 
local community, it will consult with 
the potential bost, and it will prepare 
an EA. Tbe Negotiator will subntit 
the EA to Congress along with a 
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proposed negotiated agreement. 

The U.S. Coagress 

• After the Negotiator subntits the 
proposed agreement and EA to Con
gress, Congress will review ·iL The 
agreement will. take effect only if 
Congress approves iL 

After the agreement is enacted, the DOE 
and the host will proceed to implement 
the terms of the agreemenL Congress 
will continue to exercise oversight of the 
waste-management system, including the 
MRS. 

TilE SlllNG PROCESS WILL PROTECT TilE 
BOSl'S INTEllESTS 

The Secretary of Energy may provide 
grants to States, Indian Tnl>es, and units 
of local government that want to explore 
the feasibility of hosting an MRS. The 
studies they conduct will help them 
deterntine whether they want to proceed 
to negotiations, and to define the terms 
of the agreement they want to negotiate. 

The sire-negotiations process is 
expected to be based on the following 
elements: 

• The terms upon whieb a site is ob
tained will be agreed upon through 
negotiations between the Nuclear 
Waste Negotiator and a State or 
Indian Tnl>e willing to host the MRS. 

• . Only if a State or an Indian Tnl>e 
expresses interest in hosting the MRS 
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will the Negotiator consider any sites 
under their jurisdiction. 

• A State or Indian Tn"be that wants to 
explore !lie possibility of hosting an 
MRS is under no obligation to eon
elude an agreemenL Any potential 
host may withdraw from the process 
at any time prior ·to Congressional 
approval of an agreemenL 

• U a State, Indian Tn"be, or unit of 
local government wants to explore the 
possibilities for hosting an MRS, the 
Negotiator will provide information 
on a variety of subjects. These could 
include: 

- Federal grants that potential hosts 
can use to assess the feasibility of 
hosting an MRS. 

- The role a potential host can play 
in the negotiated siting process. 

- Technical requirements and con
siderations for evaluating a 
potential MRS site. 

- The effects an MRS might have on 
. the host community-health and 

safety, -environmental, trans
portation, and socioeconomic. 

. 
- MRS design and technology options· 

under consideration. 

• Examples of terms that might be the 
su'llject of negotiations include: 
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- Me&sures to avoid or minimize any 
adverse effects of the MRS. 

- Options for mitigation and com
pensation for any adverse effects. 

- Mechanisms for a decisionmaking 
partnership between the Federal 
Government and the host during 
MRS design, construction, opera
tion, and decommissioning. 

- Mechanisms for the exercise of 
oversight by the host. 

- Measures to enhance the economic 
benefits provided by the MRS, such 
as Federal commitments to local 
hiring and local procurement of 
goods and services. 

- The eo-location at the MRS of 
other faCJ1ities and activities that 
could provide economic benefits for 
the host, such as an ope!Btions 
center for the nationwide system 
necessaty to transpon spent fuel; a 
concrete-storage-cask fabrication 
plant; and scientific research and 
other technical activitieS associated 
with supponing the Federal radio
active-waste management system. 

- Additional incentives that may be 
desired by the potential hosL 

• In preparing the EA and the environ
mental impact statement required by 
the NWP A, the National Environ-
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mental Policy Act, and DOE Orders, 
the Secretary of Energy must hold 
public hearings in the vicinity of the 
potential MRS site to provide 
information to local residents about 
the MRS ·. and to obtain their 
comments. 

A State or an Indian Tn"be wiD enter 
into an agreement in accordance with 
the laws of that State or Indian Tn"be. 
A referendum or an act of the 
legislature of' a State may disapprove 
a proposed agreement. 

IE NEGOTIATED AGREEMENT MUST 
~ERVE RIGHTS GUARANTEED BY 111E 
!CLEAR WASTE POUCY ACT 

The NWP A requires that any pro
~ed agreement between the Negotiator 
d a ~ State or Indian Tn"be contain 
ovisions necessary to preserve any right 
participation or compensation of the 

ue, affected unit of local government, 
Indian Tn"be provided under sections 

6(c), 117, and llB{b) of the NWPA. 
te following briefly descn"bes those 
ovisions: 

The Secretary of Energy wiD provide 
an opportunity for the State, unit of 
local government, or Indian Tn"be 
within whose jurisdiction the MRS 
site is located to designate a rep
resentative to conduct on-site 
oversight activities. 

The Secretary of Energy shaD provide 
timely and complete information 
regarding determinations and plam, 

70313:1), 
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and prompt response to requests for 
information. 

• The Secretary is to consult and co
. operate with affected States and 
Indian Tn"bes in an effort to resolve 
their concerns regarding public health 
and safety, environmental, and eco
nomic effects. 

• The Secretary is to attempt to enter 
into binding written consultation and 
cooperation agreements with affected 
States and Indian Tn"bes covering a 
wide range of topics, including pro
cedures for notifications, information 
sharing, interactions, resolution of 
concerns, review of DOE plans and 
decisions, independent host monitoring 
and testing, and other issues. 

• Participation grants may be provided 
to affected governments for reviewing 
DOE activities and determining 
effects; developing Impact assistance 
requests; monitoring, testing, and 
evaluation; providing information to 
residents; and requesting information 
from, and providing comments to, the 
DOE. 

• Financial and technical assistance may 
be provided to affected governments 
to mitigate facility effects, after sub
mission of requests for assistance; and 
the Secretary is to attempt to enter 
into binding agreements governing 
such assistance. 

• Payments-cqual·to-taxes (PE'IT) wiD 
be provided to affected governments. 
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5. THE ENVIRONMENTAL·Et'FECTS OF AN MRS: RADIOLOGICAL ___ _ 
·, . ' 

f1ds uction describes tbz potential 
ro4iofogiall tf!ects of 1111 MRS. Thtn! tifects 
tut pro}et:te4 to he minJmlll 11114 wtll within 
rt!gu/DJory $1iUJ11an!sfor prtJt«tion _gf/pJnoar~,_ 

----lrea1th-tm4 saj'ezy.--------

NRC UCENSING ENSURES SAFElY 
- - ---- ..______ --

siDce' ipent fuel Is radioactive, an. 
obvious concern among members of the 
public Is whether an MRS Is going to be 
safe; that is, what iu radiological effecu 
will be. A number of measures, de
scnoed in other sections, will ensure that 
these effeeu will be minimal. . Studies 
conducted by the Nuclear Regulatory 
Commission (NRC) of the radiological 
effeeu of existing spent-fuel storage 
facilities that are similar to an· MRS 
confli'ID that effecu are minimal. 

In this country, the civilian use of 
nuclea_r materials is closely regulated by 
the Federal Government, through the 
NRC. Under this regulatory oversight, 
the scientific and medical communities, 
public ub1ities, and a variety of industries 
throughout the United States bave been 
using nuclear materials safely in a variety 
of ways for many years, and the appli· 
cation of protective measUres to the 
bandling of these materials has become 
Standard practice. 

The handling and storage of radio
active material at the MRS will essentially 
utilize NRCiicensed dry spent-fuel 
storage technologies and practices already 
employed by several utDities. The MRS 
and the cask-maintenance facDity located 
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at the MRS site will be designed to meet 
NRC licensing requiremenu that limit 
mdiologi<:al exposure of the public and 
workers, and CVCJ)' reasonable effon wm 

--be made 1o.maintain_radiation e'xposures 
and potential releases of radioactive 
materials from the facility at levels even 
lower-as low as reasonably achievable. 
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RADIOLOGICAL RISKS WilL BE VERY LOW 

Actual radiological risks from the 
MRS will be very low, because radiation 
emitted from spent fuel is easily con' 
trolled by means of shielding. And the 
MRS will be equipped with other safety 
devices, such as filters. Thus, any 
radioactive materials that may be released 
during handling can be collected and 
treated appropriately. The NRC license 
for the MRS will include specific 
provisions to ensure continuing 
compliance with regulatory requiremenu. 
Compliance will be verified by monitoring 
actual facDity performance, including 
measuring radiation levels and 
radionuclide concentrations both at the 
site and off the site. Funher, the NRCs 
regulatory responsibilities extend 
throughout the operating lifetime of the 
MRS through iu shutdown and decom
missioning. Throughout construction and 
operation, the NRC will conduct periodic 
inspections and audiu of the MRS. If 
compliance is not satisfactory, MRS 
operations can be baited and the license 
can be revoked. 

The potential for an accidental release 
or radionuclides is also very low, for 
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'era! reasons. The fuel itsell is in a· 
od fonn that is not readily dispersible. 
onditions required for the release of any 
nificant · quantities of radioactive 
1terials · (for example, high 
nperatures)"will not be present at the 
RS. Fuel will have been cooled for at. 
1St 5 years before it reaches the MRS, 
och makes it Jess radioactive, Handling 
spent fuel at the MRS will occur in 
'elded facilities using remote handling 
uipmenL Fmally, the buffer zone 
tween the bouridaty of the site and the 
:1-bandling, transfer, and storage areas 
: least 330 feet) required by the NRC 
[ afford additional protection. 

UDIES AND EVALVAnONS OFFER DATA 

The magnitude of radiation doses that 
:mbers of the general public and MRS 
orkers may receive can be gauged from 
1dies of MRS designs that the DOE 
nsidered in the past, and from the 
tC's evaluations of several dty-storage 
:ilities operated by utilities using 
orage methods similar to those that will 

used at the MRS facility. It is 
portant to note that these estimates 
'Y vaty depending on site-specific 
:tors-such as the facility layout, the 
10unt of spent fuel in storage, the 
orage technology, and the proximity of 
:mbers of the public. Sarety analyses 
the MRS itself will be conducted to 

sure that the MRS will not expose the 
blie or workers to amounts of radiation 
:ater than those aDowed by Federal 
~Ulations and standards. 

Radiological doses to individuals are 
IIUIIonly measured in units caned "rem• 
~entgen-equivalent-man), or millirem 

...... ' ···-. 
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(one thousandth of a rem.) In 10 CFR 
Part 72, the NRC applies a 25-!Dlllirem 
annual dose limit to radiation exposure 
under nonnal operations, and a 5,000-
millirem dose limit to accidents. The 
National Council on Radiation Protection 
and Measurements (NCRP) estimates 
that an average person in the United 

-·States receives 360 millirem a year from 
all sources of radiation, including natural 
sources such as the. sun, and from 
medical procedures such as x-rays (NCRP 
Report No. 93). 

One study that descnoes the potential 
radiological effects of an MRS is the 
environmental assessment (EA) of a 
conceptual MRS facility that the DOE 
prepared in 1986. For the three sites 
then considered for the MRS, the largest 
annual dose from normal operations to 
the nearest resident was estiinated to be 
approximately 0.4 millirem, Jess than 2 
pereent of the 25-millirem NRC reg
ulatoty limit. The dose that the nearest 
resident would receive from the worst 
accident was estimated to be 22 millirem, 
which is a vety small fraction of the 5,000 
IDlllirem accident-dose limit in 10 CFR 
Part 72. 

NRC evaluations of dty storage 
facilities that it has licensed include those 

.located at the H. B. Robinson site in 
North Carolina, the Surty site in V~tginia, 
and the Oconee site in South Carolina. 
As a result of nonnal operations at the 
H. B. Robinson site, the NRC estimated 
the annual dose to the nearest individual, 
located three-tenths of a !Dlle away from 
the boundaty of the controlled area, to 
be about 0.4 IDlllirem, almost the same as 
the DOE's 1986 estimate. For the Surty 
site, the NRC estimated a maximum 
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annual dose commitment ·of 0.00006 
mDlirem to the nearest .;.fndividual, 
located 1.5 miles away. This Is less than 
0.0003 percent of the 25-millirem annual 
dose limit Jn 10 CFR Part 72. For the 
Oconee site, ' the NRC estimated a 
maximum annual dose of 0.03 millirem to 
the nearest Individual, located one mile 

:away. 

As a result of potential aecldents, the 
doses that membel'li of the public could 
receive at the H. B. Robinson, Suny, and 
Oconee facilities were also estimated to 
be a small fraction of 5,000-millirem 
aecldent-dose limits in 10 CFR Part 72. 
Based on conservative assumptions, which 
tend to overestimate the severity of the 
consequences, the dose !rom a postulated 
aecldent was estimated to be 1.2 l!llllirem 
at the boundary of the H. B. Robinson 
controlled area, and the dose to the 
nearest resident was estimated to be 0.4 
mlllirem. For the Surry site, J}te 
corresponding dose estimates are 4 and 
0.24 llllllirem. For the Oconee site, the 
corresponding dose estimates are 197 and 
US millirem. 
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The occupational exposure of workers 
at the .MRS facility will be strictly 
controlled In accordance with NRC re· 
quirements in 10 CFR Part 20. Although 
the exposure will depend on the specific 
facility design, the degree of automation, 
and various operational factors, previous 
estimates for facilities which the MRS is 
likely to resemble suggest that occupa· 
tiona! exposures will be low compared 
with exposures at nuclear power plants. 
For example, the collective occupational 
dose from the dry storage facility at the 

· Surry site was estimated to be only 1 to 
2 percent or the dose !rom ihe reactors 
at that site. 

Finally, the independent MRS Review 
Commission, established by Congress to 
eYilluate the need for an MRS faCility, 
evaluated the potential radiological doses 
to the workers and the public from the 
faCility and from associated transportation 
activities. 1n its report to Congress, 
Nuclear Waste: Is There A Need For 
Federal Interim Storage? (November 1, 
1989), the Commission also concluded 
that those doses are likely to be very low. 
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6. THE ENVIRONMEI\'TAL EF:tECfS OF AN MRS: NONRADIOLOGICAL --

'lhis 6ectitJn explains lww envlronmenllll 
ejfocts wUJ he qssesse4 Dn4 wluzt they may 
he. Pot£n!iD1ly D4vene Vfects wUJ be 
CIUt/uiiy tlFDi4£4 where possible. 71wse tluzt 

· tur lll1Uivoitfabk wUJ be dosefy mauge4 Dn4 

· monllortt!, 6D t1uzt thEy tur mlnimiz£4 Dn4 

mltigiJ!e4 Dn4 hpt well wiiMn ~gulatllry 
61IUU1Iuris for envlronmenllll protectibn. 

PROTEC11NG THE QUALTIY OF THE 
ENVIRONMENT 

The MRS will be c:onsttucted and 
operated in an environmentally safe and 
sound manner. At the end of its op
erating lifetime, the MRS wDl be 
dec:ommissioned and the site wm be 
restored as nearly as possible to its 
former c:ondition, c:onsistent with any 
terms negotiated by the host and the 
Federal GovemmenL 

Construction of the MRS will be 
simDar in scale to the c:onsttuction of an 
industrial park and it is expected to affect 
the environment simflarly. Operation of 
the MRS Is not expected to ha'I'C a sig· 
nificant effect on the environmenL The 
DOE will identify environmental effects; 
will avoid or minimize and, If necessary, 
mitigate them; and will ensure that any· 
effects fall within regulatory limits. The 
National Environmental Policy Act 
(NEPA), DOE regulations, and stfll other 
regulations descnDed below ensure exten· 
slve review of environmental effects and 
provide opportunities for substantive 
public participation in the process of 

Identifying and assessing them. (NEP A 
review is discussed in Section 3.) · 

· To manage environmental effects, the 
DOE will de'I'Clop · an Environmental 
Regulatory Compliance Plan. This plan 
will identify all applicable Federal, State, 
and local environmental laws and reg· 
ulations and wDl provide detafled 
Information about how the DOE wDl 
comply with them. The Resource 
Conservation and Rec:overy Act, the 
Clean Air Act, the Clean Water Act, and 
the Safe Drinking Water Act mandate the 
development of programs to protect 
public health and safety by limiting the 
release of contaminants to the 
environmenL .The Environmental 
Protection Agency (EPA) administers 
some of these programs and delegates 
responsibility for others to the States. 

MRS activities Wl11 be conducted In 
full compliance with the regulations that 
implement these laws; all necessary per
mits will be obtained and related inspec· 
lions wDl be c:onducted. 

Potential environmental efl'ects on air 
quality 

To predict the specific effects of the 
MRS on air quality, It Is necessary to 
know what technologies the MRS will 
employ and where the MRS will be lo
cated, so that the existing quality of the 
air and m~teorological conditions In the 
vicinity of the site ean be c:onsldered. 
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wever, even before a site and tech
ogies are selected, some general ef
ts can be predicted. 

Any large construction project 
:urbs the laiid and adds to local uaffic. 
5 generates dust that, if not conuolled, 
I affect air quality In the immediate 
nity of the project. The EPA defines 
I regulates the amount of such "fugitive 
:t" that can be emitted, by setting 
:Is for the "total suspended particu
os" that it considers "significant." Of 
:cia! concern are particles that are 
ill enough to be Inhaled. 

The EPA has delegated responsibility 
monitoring air quality and enforcing 

.quality standards 10 State and Indian 
bal air-pollution conuol agencies. , 
rile air-borne emissions will reach their 
1k during MRS construction, the DOE 
I implement dust-conttol measures and 
ter conuols to keep emissions within 
:ulatmy standards. 

During operation of the MRS, 
jssions Into the air could come from 
antenance work performed on equip
:nt at the MRS and from cask-maln
tance fact1ity operations; and from 
am bol1ers and a cask-manufacturing 
tnt, if they are Included In the facility. 

Trucks and ualns canying spent-fuel 
pments will contn'bute the emissions 
mmon to air pollution In 
les-niuogetn oxide>, sulfur oxides, and 
rbonmonoxlde-and suspended-partic:u
e emissions. Curretnt planning assump
ns about the capacity of spent-
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fuel shipping casks and the split between 
shipments by uuck and rail indicate that 
about one train canying three casks, and 
about 13 uucks will arrive at the MRS 
each week during peak operations. Once 
the repositoljl a In full operations, about 
one dedicated ualn canying about five 
shipping casks would leave the MRS each 
week. 

Potential environmental ell'ects on water 
use and quality 

During MRS construction, water will 
be used primarily to control dust and to 
produce concrete to construct the facl1ity. 
During operations, water wm be used to 
wash down equipment, for sanitaljl 
sewage, and-if a cask manufacturing 
facility a Included at the site-for the 
manufacture of concrete casks. Once a 
site , has been identified, the estimated 
water-use rate will be compared with the 
flow rate of nearby rivers and other 
potential sources of water. This com· 
parhon will make it possible to identify 
which water source can be used with least 
effect. 

Site-specific effects on water quality 
depend not only on the uses of the water, 
but on the sources of water and on what 
waters will receive the effluents from 
wastewater and sewage treaunent. The 
MRS will be designed 10 meet EPA and 
State standards for water quality and to 
minimize the possibility of accidentally 
releasing any hazardous waterborne ef. 
fluents. Wastewater and sanilaljl sewage 
will be treated to meet those standards. 
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Eflluents that are routinely discharged 
will be monitored to ensure compliance 
with those standards. 

-
Potential envkonmental effects: noise 

The Occupational Safety and Health 
. Administration (OSHA) noise standards 
will be enforced at the MRS to protect 
workers. Local jurisdictions will enforce 
their own noise standards for the public. 

Not surprisingly, the highest noise 
levels will occur during construction, but 
they will be no more offensive or unsafe 
than. the noise levels reached by other 
large construction projects. Most noise 
will come from heavy equipment, pile 
drivlng, and any blasting that may be 
required for site leveling. These sounds 
will be noticeable within a few nn1es of 
the site and could be annoying to some 
people within one nn1e or the site for 
sbon periods of time. 

Noise levels during operation of the 
MRS will be considerably lower than 
during construction and will result pri
marily from exhaust fans In the facility, 
equipment, and ""hicles. While the 
question of how much noise may be 
generated has not yet been studied In 
detaD, studies of noise emimons from 
equipment similar to that planned for use 
at the MRS Indicate that noise levels 
during MRS operation will be weD within 
acceptable levels and wiD probably be 
fnaudibk at the boundaty of the site. 

• 
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Potential environmental effects: \'lsual 

The MRS will resemble an Industrial 
park. Its. yisual effects will depend a 
great deal upon its location: Its visibility 
will depend upon topography, vegetation, 
and the location of nearby roads and 
residential areas. Visual effects· will also 
depend upon the technology selected for 
the facility. Whatever technology Is 
selected, the facility will be an 
unobtrusive, low-rise structure that will 
not have the smokestacks associated with 
an Industrial facility or the cooling towers 
that are part or a nuclear power planL 

Once a site bas been approved and a 
technology selected, the DOE and the 
host" will work together to determine bow 
landscaping can minimize the visual 
effects or the facility and enhance the 
site. 

Potential environmental effects: 
ecological 

Wildlife and vegetation will be 
affected by construction and operation of 
the facility. During construction, some 
natural vegetation will be removed from 
a portion .or the site, possibly resulting In 
the loss of habitat for some . wildlife. 

·Noise, lights, fences, and activity during 
construction and operation will also deter 
wildlife from using the area. During 
operation, wildlife and vegetation on the 
site could be subject to ""IY small 
amounts of radiation at levels of exposure 
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U within regulatOiy limlts. 

No adverse effects to aquatic cco
'tems will be caused by wastewater: It 
I be treated before being discharged 
that it will meet State standards or 

'A criteria that CllS1lre protectlon of 
lllltlc spctles and their habitaL 

A potential site will be studied to 
lermine if any threatened or en
ngered spetles are presenL If they are, 
propriate State and Federal agencies, 
:h as the U.S. FISh and 'Wildlife 
rvlce, will be consulted to develop ways 
avoid, minimize, or mitigate potential 
ects. Mitigation could include such 
:asures as setting aside suitable habitat 
· the spetles in another area or moving 
Jividual members of the species to 
propriate areas. 

tenllal environmental efl'ects: land use 

Depending on its design, the MRS 
:ility and its buffer zone could require 
otal of 450 acres. Constructlon of the 
~ will require installation of utilities 
~ may require construction of new 
nsportation routes. While access to 
: area occupied by the facility itself will 

be tightly controlled, the buffer zone 
could be available for limited public use; 
or It could be used to preserve natural 
resources within the boundaries of the 
site. 

Potential environmental effects: 
areheologlcal, cultural, and historical 
resources 

Archeological and historic properties 
will be Identified, evaluated, and 
protected as required by the National 
Historic Preservation Act and the regula· 
tions that Implement iL Before con
struction begins, the DOE, the Federal 
Advisory Council on Historic 
Preservation, and State Historic 
Preservation Officers wsll sign an 
agreement that spells out how historic 
propenies will be Identified, how their 
significance will be evaluated, and how 
they will be protected. 

Another concern will be Identifying 
sites that have traditional religious or 
cultural significance to Native Americans, 
and avoiding, minimizing, or mitigating 
effects on these sites whenever possible. 
The DOE will work with local Native 
American communities in this effort. 

• 
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7. THE SOCIOECONOMIC EFFECfS OF AN' MRS---------

'l1lis uction discusses the wsitive end 
potenliDJ/y tulverse Jocioecoiu}mic tffects tluJJ 
may be DSSOcwed with 11n MRS. Potential 
Dtlverse tffects tzre expected to be mfnlma!. 
'l'bq wi1l be etznfuTly monitored end 
mD1Ulge4 within t1 framework tJgTted upon 

. by the host 11nd the Federal Government 
. through the negotiated iiling proct!ss. The 
6iling pTOCI!SS tz!so provides the IUJst with the 
opportunity to negotiate tufditiolllll benefits. 

ADDRESSING CONCERNS 

The host community may experience 
a w.riety of socioeconomic effects from 
an MRS. Many of these effects may 
result In substantial benefits; others may 
be-or. may be perceived as-adverse 
effects and may require mitigation. 
Potential effects will be assessed by all 
Interested and affectCd parties in 
sufficient time to avoid, minimize, 
mitigate, or compensate for any adverse 
effects. Measures that will satisfy the 
community's concerns about these effects 
may be Incorporated into a negotiated 
agreement 

The Nuclear Waste Policy Act 
(NWPA) provides funds for host partici
pation in the planning and development 
of the MRS. The NWP A calls for 
assessing, monitoring, and mitigating 
potential adverse effects. Participation by 
the host-both duting the development of 
a negotiated agreement and after a 
negotiated agreement is approved-can 
produce benefits that will contnoute to 
community goals. 

NATURE OF.EFFECFS 

Many of the socioeconomic effects and 
mitigation measures associated with an 
MRS will be similar to those associated 
with any development project. These 
effects will generally result from the 
employment that is c:reated, the as
sociated population growth, anti project 
cxpentlitures for materials, equipment, 
and services. 

Wlu1e the standard effects associated 
with development projects are known, the 
specific types and degrees of effects of 
the MRS will depend upon the specific 
design characteristics of the !acUity itself 
and the particular socioeconomic con
ditions or the host community. 

Favorable effects will inclutle more 
jobs, greater tax re,-enues, and the Influx 
of money Into local businesses. The kind 
of technology selected to perform the 
basic functions of the MRS will dictate 
the size of the workforce and the types of 
workers needed for the facility. Depend
ing on workforce requirements and local 
labor avallabnity, the negotiated agree
ment might provide for tralning to help 
and encourage local residents to obtain 
employment at the MRS. 

Adverse effects should be minimal. 
They could result if lnct'CBSed demands 
on government and community facilities, 
housing, and services (such as schools, 
wastewater treatment, anti medical care) 
exceed Joeal resources; If increased de
manti for water antllantl places a burtlcn 
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scarce resources; and if the quality of 
desired by the community is adversely 

octed. H so, these effects will be miti· 
ed, or compensation will be provided. 

While . potential adverse effects can 
ult from any large development pl'Oo 
~ the public may perceive special risks 
ociated with facilities handling radio
ive materials, despite the safety of 
se facilities. People who live near a 
' at which such a facility may be 
ated may wony that their property 
ues will decrease, that fewer tourists 
I visit, or !hat industries or businesses 
.I might have moved to the area will 
driven away. These concerns will be 
lressed, as weD. , 

;esslng potential effects 

To adequately address socioeconomic 
ects, assessments will have to be 
formed at various stages of MRS 
ng and development The NWPA 
IYides funding for potential hosts to 
1duct their own studies to assess the 
sibility of hosting an MRS. If, after 
1ducting feasibility studies, a State or 
Indian Tn'be .decides to undertake 

1otiations for a proposed agreement to 
;t an MRS, the DOE, upon the request 

the Negotiator, will conduct an 
lironmental assessment (EA), as 
1ulred by the NWP A, the National 
vironmental Policy Act, and DOE 
den. 

The EA will assess potential soclo
momic and environmental effects to 
;ure that they are weD understood by 
parties in advance of decisions about 
' MRS. Before preparing the EA. the 
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DOE will hold public hearings 1Q presc;nt 
information about the MRS to the public 
and to receive comments and recom· 
mendations as to what issues and 
concerns the public wants the EA to 
address. The DOE will consult closely 
with the potential host in preparing the 
document, and the host may ·wish to 
negotiate for itself an even mere active 
role in developing the EA. 

The Negotiator must submit the EA 
to Congress along with the proposed 
negotiated agreement If Congress ap
proves the agreement, the .DOE wm 
prepare the application it must submit to 
the Nuclear Regulate!)' Commission for a 
license to construct and operate the 
MRS. This application must be accom· 
panied by an environmental impact state· 
ment (EIS) that presents a more detailed 
analysis of the potential environmental 
and socioeconomic effects of the MRS. 
Before preparing the document, the DOE 
will hold public seeping hearin:;s to solicit 
the concerns of the· public. After the EIS 
is issued in draft form for comment, the 
DOE will hold hearings on it Public 
comments will be reviewed, and 
appropriate changes made to the EIS, 
before the document is issued in final 
form. 

Additional analyses of socioeconomic 
effects may also be performed, as needed. 
Terms for conducting further analyses, 
1111d the role of the host and of the DOE 
in Ibis process, can be addressed in the 
negotiated agreement All analyses will 
need to be conducted in consultation with 
the host 

While these analyses will provide the 
DOE and the host with site-specific infer-
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mation on the types of effects the host 
can expect, It is possible now to make 
some general preclictions of effects. 
Experience with construction projects 
Indicates that .construction of the MRS 
could take one to three years and that 
the facility could provide several hundred 
long-term jobs to the community during 

'its anticipated 4().year operating lifetime. 

The specific effects of the MRS wDl 
depend upon the design selected for it, 
the functions it wru perform, and the 
characteristics of the particular com· 
munity In which it is sited. As the 
engineering plans for the MRS develop 
and as data about the host community 
becomes available, these effects can be 
assessed. Appropriate measures to avoid, 
minimize, or mitigate adverse effects can 
then be developed and implemented. 

If, for example, it is determined that 
workers from outside the area are needed 
for the project, estimates can be made of 
the additional demands that they and 
their families could place on the 
community's schools, roads, water and 
sewer systems, and other facilities. Speci· 
fically, once the functions and design of 
the MRS are determined, the DOE wDI 
be able to make estimates of the 
following: 

• The size of the workforce required· 
for various project phases. 

• Laborforc:e requirements by oecupa· 
lion for each phase. · 

• Estimated salaries and wages of the 
workforce. 

7 o J a a· 

• Total expenditures required to con· 
struct and operate the facility. 

This . Information can then be 
evaluated m 'the context of the local and 
regional labor market and the 
community's facilities and services. To 
adequately assess effects, the DOE wru 
need to work elosely with the host 
government, local communities, and 
service providers to obtain community 
data. This data wru Include, but not be 
limited to: 

• Geographic distnbution of workers 
and their famnies; 

• AvaDability and .skills of local labor; 

• Housing conditions; 

• Land-use patterns; 

• The nature and capacity of community 
. faCilities, services, and Infrastructure; 

• Community economic development 
plans; and 

• Local government revenues and ex· 
penditures. 

Monitoring, mitigating, and pro\'lding 
compensation for potentially adverse 
effects 

Analyses conducted by '.he host and 
the DOE . of potential adverse socio
economic effects w111 provide 'the frame· , 
work for determining how best to monitor 
and address them. The purpose of 
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1nitoring is to determine whether 
imatcs of effects are accurate and 
ether impact management· strategies 
, effective, so that appropriate action 
1 be taken. 

To adequately address socioeconomic . 
ccts, the process of monitoring will 
1tinuc throughout the life of the MRS 
~eeL The negotiated agreement may 
:cify the roles of the DOE and the 
;t in this process. Specific measures 
address poteniial adverse effects can 
modified as appropriate on the basis 
wbat is learned through monitoring 
i evaluation of the effectiveness of 
ISC measures. 

The NWP A provides for financial 
!stance to support the host's devclop
:nt of a request for impact assistance 
1 the host's participation in the 
'clopmcnt of a process for assessing 
1 managing effects. The Act also 
lVidcs for funding to mitigate or 
npensate for adverse effects. Still 
tcr financial terms can be negotiated 
a potential host and the Negotiator. 

The analysis conducted by the host 
1 the DOE wiD provide the framework 
· evaluating and selecting the most ap
>priatc actions: 

Avoid or minimize effects. As a first 
priority, the DOE will attempt to 
avoid or minimize any potentially 
adverse effects. In consultation with 
the host, the DOE will develop. and 
Implement strategies to manage the 
construction and . operation of the 
MRS in such a way as to avoid or 
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minimize adverse socioeconomic 
effects. Such measures could include 
providing on-site housing for workers, 
providing buses to transport workers, 
and adjusting work schedules to 

• minimize the effect on local traffic 
patterns. 

• Mitigate effects. If potential effects 
· cannot be avoided or minimized, the 

DOE will develop measures to mit!· 
gate them. By law, the DOE can 
provide the host and local 
communities with financial and 
technical assistance to develop 
facilities and services-such as 
additional educational or health care 
facilities-that arc needed to mitigate 
potential adverse effects. To address 
any public perceptions of risk as
sociated with a facility handling radio
active materials, the Federal Govern· 
mcnt will closely monitor for potential 
socioeconomic effects associated with 
these perceptions, and will work close
ly with the host to help build public 
understanding of the nature of MRS 
operations and of the low level of risk 
associated with them. 

• Compensate the host for adverse 
effects. The DOE bas the authority 
to provide funds to compensate the 
host for adverse effects that cannot be 
avoided, minimized, or mitigated-for 
example, acquisition of private proper· 
ty that Is needed to provide an access 
route to the site. · 

• Provide incentives. By entering into 
a partnership with the Federal 
Government to provide a site for an 
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MRS, 'the host is conin'buting to 
Important national environmental and 
energy-related goals. In recognition 

. -
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of this, the Federal Government is 
prepared to negotiate terms that ean 
directly contnbute to community goals . 
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8. THE TRANSPORTATION PROGRAM-------------

'IJds sectiDn tlescrihes the t!evelopment of the 
IUZiiDnwitk ir=POrtalion $Yfltm that will 
•hlp &pent fuel to GJUl from the MRS, lww 
6h/pmtnts will be rnmfe, lww •hipping rollles 
,.m bt ••kcud, the rigorous •afety mrukrtls 
•hipping cml:s must meet, GJUl &pecUzl 

·.provisions for emergency-response 
prtJ«41lru. 

THE 'IRANSPORTATION SfSTEM WilL 
ENSURE SAFE SHIPMENT OF SPENT FUEL 

The Federal waste-management 
system must have the capability to ship 
spent fuel from commercial nuclear reac· 
tors to the MRS and from the MRS to 
the repositozy, and to ship hlgh.Jevel 
radioactive wastes from defense sites to 
the reposltozy. In accordance with the 
terms of the Nuclear Waste Policy Aet 
(NWP A), the DOE is now developing a 
transportation system that will perform 
these functions In accordance with U.S. 
Nuclear Regulatozy Commission (NRC) 
and U.S. Department of Transportation 
(DOT) regulations governing the trans· 
portation of radioactive materials. These 
regulations ensure that the general public 
and transportation workers are adequately 
protected from any radiological hazards 
associated with routine transportation and 
potential accidents. The comprehensive 
transportation program the DOE is now 
developing builds on 40 years of ex
perience on the part of the Federal 
Government and the private sector In 
shipping radioactive materials, and It will 
rely upon technologies and procedures 
that bave been proven to be safe and 
reliable. As required by Jaw, the DOE 

will rely upon the private sector for 
transportation services to the extent prac
ticable. 

Some or the physical and operational 
elements or the transportation program 
will Include: shielded shipping casks for 
safe transpon or spent fuel; procedures to 
ensure safe and efficient operations, 
Including vehicle maintenance and 
Inspection; training programs for 
transportation system personnel; criteria 
for designating shipping routes; and pro
Cedures for advance notification to States 
through whose jurisdictions shipments will 
be routed. 

Another element of the transportation 
program Is institutional: interactions with 
panies who may be affected by shipments 
of high-level waste and spent fuel. A 
major program effon will be the 
provision of technical assistance and funds 
to States for training the public safety 
officials of Indian Tn'bes and local 
governments through whose jurisdictions 
shipments will be routed. Before ship
ments begin, these officials wm be trained 
in procedures for safe, routine transporta· 
tion of radioactive materials· and for 
dealing with emergency situations. 

To facilitate the development and 
operation of the transportation system, 
the DOE has since 1986 been hosting 
Transportation Coordination Group 
meetings that Involve a wide range or 
parties. This group meets periodically to 
define, ana~ and recommend 
resolutions for a wide range of technical 
and institutional Issues. These Issues 
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Jude such questions as how the 
istance for emergency situations and 
1tine transportation, mentioned above, 
ould be implemented; what criteria 
ould be applied to route selection; what 
ocedures should be followed for 
ranee notification of shipments; and 
at standards should apply to vehicle 
pections. The MRS host will be 
ited to participate actively in the work 
this group as the trimsportation 

>gram evolves. 

In addition to addressing issues 
ougb the Transportation Coordination 
oup, the DOE bas entered into 
operative agreements with regional, 
tiona!, and professional groups to solicit 
Jitional involvement in developing the 
nsportation system. These groups 
lud.e the Western Interstate Energy 
ard, the Southern States Energy Board, 
' National Congress of American Jn. 
tns, the National Conference of State 
gislatures, the Midwestern Office of the 
,unciJ of State Governments, and the 
mmercial Vehicle Safety Alliance. & 
' date for the stan .of waste shipments 
preaches, the DOE will interact directly 
h the governments these groups repre
IL 

When the MRS begins operations, 
' spent fuel stored at commercial reac· 
s will be shipped to the MRS by truck 
by train, in transpon casks designed to 
rry it safely and efficiently. (Transpon 
barge could also be considered, if 
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appropriate.) The cask designs will be 
certified by the NRC, as descnbed below. 
Prior to each shipment, the casks will be 
thoroughly inspected at the reactor sites 
by utilities, and they will be inspected 
again upon arrival at the MRS by the 
DOE. Maintenance of the casks and 
their components will be performed at 
the cask-maintenance facility located at 
the MRS. 

Whether trucks or trains are used to 
ship the spent fuel to the MRS may 
depend upon the reactor from which it is 
shipped Because rail casks are larger 
and can cany more fuel than truck casks, 
their use will reduce the total number of 
shipments that must be made. Rail 
transpon is therefore generally preferred. 
However, not all reactors can ship by rail; 
some Jack rail lines and some do not 
have the capability to handle heavy rail 
c:aSks. In those cases, truck transpon will 
be used 

The number of spent-fuel shipments 
will depend upon how much spent fuel 
the transpon casks can hold, how many 
shipments are made by truck and how 
many by rail, and how much spent fuel 
the MRS can accept at any given time. 
Current planning assumptions are that 
about one train canying three casks and 
about 13 trucks will arrive at ·the MRS 
each week during peak operations. 

Once the repositol)' stans accepting 
waste, all spent fuel will be shipped from 
the MRS to the repositol)' via dedicated 
trains-trains canying only spent fueL At 0 

full operations, about one train canying 
live shipping casks would leave the MRS 
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for the repositocy each week. Large 
capacity, 100-ton rail casks will most likely 
be used for these shipments. 
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'I'RANSPORTA'llON ROUTES WILL BE 
SELECI'ED ON THE BASIS OF FEDERAL 
SA1ElY CRITEIUA. 

IDghway routing 

Because highway shipments travel on 
public roads, highway routing of radio
active materials is subject to Federal law 
in the form of DOT regulations. These 
regulations specify that spent fuel and 
other highly radioactive materials must be 
transported on "preferred routes.• Pre
ferred routes consist of the Interstate 
Highway System and/or alternative routes 
designated by State routing agencies. 
These agencies are defined by the DOT 
to Include both State agencies and Indian 
Tn'bal authorities that have police powers 
to regulate and enforce highway routing 
requirements. These agencies must use 
DOT guidelines or equivalent criteria In 
designating routes. The guidelines iden· 
tify the Important factors to be con· 
sidered in selecting routes that will mini· 
mlze any risks to the public. , If re
quested, the DOE will provide technical 
assistance to States and Indian Tribes for. 
evaluating and designating routes. 

DOT highway routing regulations also 
specify the only circumstances under 
which a carrier may deviate from a pre· 
ferred route: emergency conditions, rest 
or refueling stops, or pickup or delivel)'. 
For pickup and delivecy, DOT regulations 
provide specific guidance to the carrier In 
selecting the safest routes. In addition, 

before the shipment's departure, carriers 
must prepare a written route plan, and 
after the .shipment they must submit this 
plan to ,the DOT, listing an actual 
deviation$." ·· 

Contracts between the DOE and the 
transportation-service contractors who will 
C8fl)' the shipments will specify the re· 
qulrements of DOT routing regulations 
.and formally direct that an shipments be 
conducted on Interstate highways or on 
alternate routes designated by States and 
Indian Tn'bal governments. Carriers will 
select their routes on the basis of these 
specifications. 

The DOE will identify potential routes 
In order to identify local governments and 
Indian Tn'bes that may receive assistance 
and/or training for safe, routine transpor· 
tation and emergency response. · (This 
assistance is discussed · below). ldenti· 
fication of potential routes will also be 
needed so that the DOE can C8fl)' out 
technical studies for the environmental 
Impact statement required by law. (This 
document is discussed In Section 3.) 

Rail routing 

. Rail routing of radioactive materials 
differs from highway routing: because 
ran shipments travel on private raDways 
owned and maintained by rail carriers, 
rail routing of radioactive materials Is not 
currently regulated. If the DOT should 
publish rail-routing regulations In the 
future, the POE will follow them. If not, 
the DOE, 'in consultation v.ith the raiJ 
carriers and Interested parties, will 
develop rail-route planning criteria for the 
waste-management system. The DOE 
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I bold public workshops to develop and 
cuss the . procedures and will release 
m for public review and comment 
ore the;r. ar~ issued ln final form. 

I.NSPORTAnON CASKS WILL MEEl' 
lliiGENT SAFElY STANDARDS 

Spent fuel will be transported from 
ctors to the MRS and to the reposi
y ln NRC-certified shielded shipping 
ks designed to protect the public and 
osportation workers-both during nor
! transportation activities and if an 
ident occurs. Very few NRC-certified 
ks are currently available for use ln 
osportlng spent fueL Newer, more 
icient truck and rail casks that will be 
e to transport larger amounts of spent 
I are now being developed. (The rail 
k could also be used for transport by 
·ge, if that mode of transport were 
:d.) These larger-capacity casks will 
luce the number of shipments required. 

The :r:;RC will carefully review cask 
•igns, including the methods by which 
y will 1 be fabricated, to ensure that 
y meet NRC safety standards. Only 
'iRC standards are met will the NRC 
1e the certificate of compliance that 
I permit the DOE to use these cask 
igns. The DOE must comply with 
1ual NRC inspections thereafter to 
lntaln certification. 

lts part of the NRC's cask safety 
tuirements, a series of tests has been 
reloped to simulate the environment 
1 the cask would experience if it were 
~ect both to normal conditions of 
osport and to a very severe accident. 
msportation experience throughout the 
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world bas shown that these tests 
conservatively represent a potentially 
severe accident. NRC regulations 
authorize the following methods for 
determining the effect of these tests: 

• Actual performance of the tests on a 
ful~scale cask. 

• Performance of the tests on a scale 
model of the cask. 

• Performance of proper engineering 
evaluations and analysis to determine 
the probable results of the tests. 

Among these tests, which are used not 
only by the NRC but by similar regu
latory agencies ln other nations, are the 
following: 

1. f'ree drop test: The cask is dropped 
from a height of 30 feet onto a flat 
unyielding surface, striking the surface 
ln a position ln which maximum 
damage is expected. The unyielding 
surface requirement provides a highly 
conservative test condition In relation 
to actual accident events. 

2. Puncture test: The cask is dropped 
from a height of 40 Inches onto a 
rounded 6-lncb diameter steel bar 
penetrator, striking it In a position In 
wh!cb maximum damage is expected. 

3. Thermal test: The cask is exposed to 
an all-engulfing heat source of not less 
than 1475 degrees fahrenheit for not 
Jess than 30 minutes. The cask must 
be allowed to cool naturally and no 
artificial cooling is authorized after 
exposure to the heat source ceases. 
These tests must be carried out In 
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sequence In order to determine their 
cumulative effect on the cask. In 
addition, all casks are subject to an 
Immersion test In which an 
llllclamaged cask is iriimersed under 
SO feet of \vater for 8 hours. 

The NRC has recently proposed 
· changes to Its regulations which reflect 
changes In regulations of the 
International Atomic Energy Agency. 
Under the proposed NRC regulations, 
llllclamaged spent-fuel casks would have 
to lllldergo an additional deep-water 
Immersion test: the cask would be 
Immersed to a depth of 656 feet to 
assure that its containment system would 
not rupture. This would provide still 
greater safety by ensuring tbat there 
would be no release of radioactive 
rnaterjal If the cask were dropped Into a 
deep river or coastal waterway. The 
DOE has required its current cask-design 
contractors to comply with this require· 
mert, even though it Is not currently In 
effect. 

EMERGENCY-RESPONSE CAPAIIIl.I11ES 
Will. BE CAREFUlLY PL\NNEII 

If, anywhere In the counuy, an 
accident Involving a spent-fuel shipment 
does occur, ample resources will be 
avaDahle to respond. The MRS host 
community and surrounding communities 
will be among those jurisdictions receiving 
Federal assistauce that will help them 
respond. 

Fmt on the scene will be local 
responders. State and local governments 
have prlmaty responsibility for Imple
menting measures at the accident scene 
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to protect life, property, and the environ· 
ment. These measures may Include 
diverting traffic, extinguishing fires, and 
rescuing the injured. 

An Important adjunct to local and 
State responders is the array or Federal 
emergency-response capabilities located 
throughout the counuy, including eight 
DOE regional teams of radiological emer
gency-response experts. Upon the re
quest of a State, this capability can be 
mobilized within two to eight hours of 
notification and can be dispatched 10 an 
accident scene anywhere in the 
continental United States. After the 
DOE's Initial emergency-response 
assistance bas been completed, 
responsibility for monitoring clean-up 
activities will be transferred to the En
vironmental Protection Agency. 

Because local and State responders 
are responsible for the health and safety 
of their citizens, their training and pre
paration are the keys to effective 
emergency response. In addition to 
offering support, the Federal GOvernment 
offers State, Indian Tnoa~ lmd local 
personnel numerous courses that train 
them 10 handle emergency-response 
situations .Involving radioactive materials. 
Among the Federal agencies offering such 

·courses are the Federal Emergency 
Management Agency, the DOE, the 
Depanment of Transportation, and the 
Environmental Protection Agency. 

Another resource Is required by the 
NWP A: the DOE Is to provide technical 
assistance and funds to States for training 
the public safety officials of units of lncal 
government and Indian Tnoes through 
whose jurisdictions spent-fuel shipments 
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be made. Training will cover 
cedures required for safe, routine 
iSportation of radioactive materials 
for dealing with emergency-response 
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situations. Jurisdictions to receive 
assistance will be Identified when shipping 
routes are identified. 

• 
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ll. THE TRANSPORTATION EFFECI'S OF AN MRS---------

'lirmspol1inq SJJ!nl fuel to anti from the 
MRS will result in tuldiJional tnJd< om! rail 
traJji& in the ricinlzy of the fadlity. 'This 
uc&n upWns the pokntild ejfocts of meh 
.6hipments. 

RADIOLOGICAL EFfECI'S 

Radiological effects or transponation 
resulting from both normal and accident 
conditions wiD be below limits outlined in 
Federal regulations governing the 
transponation or radioactive materials. 
The U.S. Nuclear Regulate!}' O:munis· 
s!on (NRC) imd the U.S. Depanment or 
Transponation (DOl) require that unller 
normal and accident conditions the maxi· 
mum radiation levels near a shipping cask 
be limited so that doses to transponation 
workers are below the o=patinnal ex· 
posure limits established by the NRC and 
so that doses to members or the public 
will be vel}' low. (The NRC regulations 
are contained in 10 CFR Part 71. The 
DOT regulations are in 49 CFR Parts .170 
through 189.) 

To obtain the NRC cenificatc of 
compliance required for transport casks, 
the DOE will have to demonstrate that 
Its cask design will meet NRC limits 
under normal and accident conditions. 
At least once a year, each cask will be 
inspected to ensure continued compliance. 
Once in service, each cask will be 
inspected prior to _each actual shipment 
to verify that radiation levels arc within 
allowable limits. 
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Radiological doses to Individuals are 
commonly measured In units caUed "rem• 
(roentgen equivalent man), or nu11irem 
(one thousandth of a rem.) The National 
Council on Radiation Protection and 
Measurements (NCRP) estimates that an 
average person In the United States 
receives 360 millirem a year from aU 
sources or radiation, Including natural 
sources such as the sun an~ the earth, 
and from medical procedures such as X· 
rays (NCRP Report No. 93). 

The dose that any Individual would 
receive from a routine shipment would 
depend on the specific conditions under 
which he or she were exposed, such as 
how near to the shipping cask that in· 
dividual stood, and for how long. The 
DOE has calculated exposure rates for an 
inc'.ividualliving from 100 feet to a half· 
mile away from a shipping route: a 
shipping cask traveling at IS, nu1es per 
hour along that route would result In a 
dose to that individual of less JJ,an 0.001 
millirem per shipment-an exPosure far 
below the regulato!}' limits. The cumula· 
live dose received by one Individual 
would, of course, depend on how many 
shipments the Individual was exposed to 
in a lifetime. 

The NRC has VC!}' strict regulations 
concerning accident conditions. In the 
more than 2S years during which spent 
fuel has been shipped In this count!}', no 
deaths or serious injuries to the public or 
to transponatlon workers have ever 
occurred as a result of the radioactive 
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~e of a shipment. In fact, studies of 
:dents involving shipments of various 
ardous materials indicate that 
:dents involving radioactive materials 
Jess frequent than those involving 

:r hazardoils ·materials and that the 
omy risks from accidents involving 
1ments of spent fuel will be from 
radiological effects. 

Because transportation accidents 
1Mng radioactive materials have not 
duced radiological effects, the 
18rios used to predict esposures or 
13ge are based on analyses and tests. 
~e analyses and tests indicate that, in 
event of a severe accident involving a 
1ment of spent fuel, the shipping cask 
ht be somewhat damaged. While the 
:k or rail car canying the cask DillY be 
:rely damaged, in most cases the cask . 
If could be transpOrted to its destina-

I 
i 
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lion with no need for repair. If r. relea.e 
of radioactive material ever does occur, 
it Is not likely to affect an area larger 
than that within several hundred feet of 
the release. 

NONRAD!OLOGIC\L EFFECI'S 

Other transportation effects will result 
priDillrily from the kinds of accidents that 
shipments of any kind are subject to. 
During the 40-year operating lifetime of 
the MRS, it Is estimated that 
approximately 12-16 traffic fatalities na
tionwide DillY be attn'butable to transpor
tation of spent fuel. As noted above, 
studies indicate that accidents involving 
shipments of radioactive materials are Jess 
frequent than those involving other 
hazardous Dlllterials. 
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