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The Council of State Governments

For more than half a centur\', The Council of State Go\'ernn_ents has served

as a colnmon ground for the 'qates ()f the nation, l-'he ('ouncil is a non-profit, state-
supported and -directed service organization that pro\'id es research and l'esotl l'ce_,

identifies trends, supplies answers and creates a network for legislative, executive
and judicial branch representatives.

Through its national headquarters in l_exington, Kelltuckv, a state-federal
office in Washillgton, D.C., and regional offices in New York, Atlanta, Chicag;_
(Lombard) and San Francisco, CSG is dedicated to preserving the role of states in
America's federal system.

The role of the Midwestern Office of CS(; is to foster intergovernmental
cooperation through the promotion of regional, as well as individual, state re-
sponses to common issues and challenges.

Handbook of High-Level Radioactive Waste Transportation

This report was prepared with the support of the U.S. Departnwnt of
Energy, Cooperative Agreement No. I)Ii-FC01-8%'I t10402. However, any opin-
ions, findings, conclusitms _l" recommendations expressed herein are those of the,
author(s) and do not necessarily reflect the views of I)OIE.

The purpose _f the agreement, and reports issued pursuant to it, is t_._
identify and analyze regional issues pertaining t_) the transportati_m of high-le\'el
radioactive waste and to inform Midwestern state officials with respect to technical
issues and regulator\' concerns related to waste transportatkm.

In addititm to publishing reports related t_ the transportation of high-level
radioactive waste, the MMwestern Office of the CSG has compiled a reference
library, on radioactive waste transportation. Ali materials are available by loan. For
more information, contact CSG-MW at 708/81(1-(12l().
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Introduction

The High-l,evel Radioactive Waste Transportation Handbook serves as a refer-
ence to which state officials and members of tile general public may turn for
information on radioactive waste transportation and on the federal government's

system for transporting this waste under the Civilian Radioactive Waste Manage-
ment Program. The HaJatbook condenses and updates information contained in the
MiLlwestcr_l High-Level Radioactive Waste TrallsportatioJl Primer. lt is intended prima-
rilv to assist legislators who, in the future, may be called upon to enact legislation
pertaining _o the transportation of radioactive waste through their jurisdictions.

The Haudbook is divided into two sections. The first section places the

federal government's program for transporting radioactive waste in context, lt
provides background information on nuclear waste production in the United States
and tr,ices the emergence of federal policy for disposing of radioactive waste. The
second section covers the history of radioactive waste transportation; summarizes
major pieces of legislation pertaining to the transportation of rad,_}active waste; and
provides an overview of the radioactive waste transportation program developed
bv the U.S. Department of Energy (DOE). To supplement this information, a
summary of pertinent federal and state legislation and a glossary of terms are
included as appendices, as is a list of publications produced by the Midwestern
Office of The Council of State Governments tCSG-MW) as part of the Midwestern

tfigh-Level Radioactive Waste Transportation Project.

While the Handbook focuses on economic and institutional aspects of the

transportation program, a review of the pohtical issues may be equally important
for understanding the climate in which th_. more technical decisions are made.
There is general consensus within the scientific community that storage, disposal
and transportation of spent fuel and high-level radioactive waste can be accom-
plished in a safe manner, but various public opinion surveys over the years have
revealed that a significant number of American citizens think otherwise. Some
studies have found respondents to be skeptical of the federal government's ability
to manage a radioactive waste disposal program, often expressing a belief that the
government does not care about public concerns or questions about safe disposal.
Several studies have identified state legislators and officials as the individuals most
trusted by citizens to represent their interests.

These findings both reflect and exacerbate the "not-in-mv-backvard"

(NIM BY) sentiment, which has long impeded the federal government's attempts to
site facilities for disposing of waste. The identification of potential sites for
d isposing ot or storing waste has generated opposition in communities or states that

--_ I I
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are under consideration. To date, not much public outcry has been raised over the
transportation component of the Civilian l,},adioactive Waste Management lh'o-
gram. Once DOI-:" propt_ses routes for transporting radioactive waste, public

opposition will be more likely to materiali:,'e, particularly along prospective
transportation corridors.

Improving the public's confidence and trust in the federal go\'ernment
requires a go¢_d deal of both time and effort. While the U.S. Nuclear Regulatory
Commission (N RC) and its predecessor agencies have worked toward ensuring the
safety of the nuclear power industry, growing awareness of serious waste mana e,e-
meat problems at DOE's weapons production facilities represents a potential public
relations liabilit\' for I)(_,'v.

To demonstrate its commitment to public and environmental safetv, and
thereby facilitate public acceptance, DOE has moved away from the practice of
"decide-annotlnce-defend," whereby decisions regarding site selection were llladt.'
\irtuallv without public input. As directed by the Nuclear Waste Policy Act
/NWI'A), IX)E works with state, tribal and local governments tr, involve tlu' public
in devising its strategy for dcx'eloping and operating the Civilian Radioactive Waste
Management l'rt)gram.

l'ublic participation may facilitate acceptance of the transportation pro-

gram by pn)viding affected ciiizens and units of government a voice in the
program's development and operation, l'hvsical constraints remain the primary
criteria for routing and handling shipments-- that is, tran,sp¢_rting high-h:\'el waste

t_x'er tlnimpr_wed roads to avoid centers of population would m_t be considered
feasible. Yet the cultivation t_l:public input may be an indication that political
c_msiderations aregaining ground _)11economic concerns. For instance, testing scale
models of waste transport casks to \'erifv their ability to withstand accidents is

• "odeemed sufficient from a scientific standpoint; however, gl\'ell the hL,,h degree of
public concern, man\ groups have urged I)()I:_ to in\'est in full-size models li,'
testine, to provide an extra margin of safet\' and increase public confidelwe.

Although I)OE has expressed a desire to include the public in decisi_n-
making, some of I)OE's activities ilave led many individuals to question its
commitment to this polic\'. In the process of siting the national nuclear waste

repository per Congressional mandate, the State of Nevada has accused D()E _t
igno:ing the stead fast <,pp<_sition of its citizens and government officials to hosting
the facilit\. Under the NWI'A, however, a state's protest is _mlv \'alid _mce a site has

been retcHamended to and approved by Con e,ress ---steps that will be taken <ml\'
after an exten>i\'e array of site characterization sttldies ha\'t, been completed.

I II
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Fhis type of conflict may arise in tile transportation component of the
Civilian Radioactive Waste Management I_FOgl"am. l'otential t_pposition of state
and lt_cal governments, ,as \veil as citixens, to l)OE's route-selection procedures or
t_, itr, safet\' standards may p_se a baH'icr to in_plementing the transportation
pF_GFam once facility construction is t_nderwa\'. "1'()minimi×e the risk _f unneces-
sarily delaying the program, ali affected parties .... citizens and go\'el'nment ¢ffficials
allkl ...... must be well informed of the legal, regulator\;, physical al'ld historical facts
pertaining to radioactive \vaste transportation in general and to the federal pr_GFam

in paFticular. By pl'oducing reports such as the thlJldt,(,_k and b\' I'espol_ding to
Fequests fol information, the Midwestern Office of The Cotlnci! of State (_;overn-
meats works tc, inform state officials in the Midwest of the facts and to keep them

abreast of developments in the federal program and in the states.
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Part 1. Background

DOE plans to transport two types of highly radioactive waste to facilities
for either temporary storage or permanent disposal: spent nuclear fuel from
commercial, research and test reactors, and high-level waste produced ill tile
reprocessing of spent fuel. Spent fuel consists of bundles of urailium-filled fuel rods
called "assemblies." Because reactor fuel gradually loses its ability to produce
enough heat to generate electricity efficiently, fuel assemblies are removed ft'ore
reactors after about three years of service and are placed ill pools of water or dry
storage at the reactor site for temporary storage. Both the water and special
shielding protect workers from exposure to radiation and minimize the chance of
nuclear fission becoming self-sustaining (see fission in tile Glossarv).

In the lg60s and early lc-)70s, reprocessing spent fuel was considered a
viable option for maximizing ihe output of reactor fuel. In addition to conserving
uranium resources and lowering tile costs of fuel, reprocessing call also reduce tile

volume of spent fuel requiring disposal. From a national security perspective,
however, reprocessing can be highly undesirable: one by-product of the process is
plutonium, which can be purified to produce high-grade material for manufactur-
ing nuclear weapons. Iii Ic-)77, l'resident Carter banned the c,,mmercial reprocess-
ing of spent fuel for this reason. Although the Reagan Admin,_tration removed the
ban in lg81, commercial reprocessing remains an unprofitable venture ill the U.S.

Tile reprocessing that has taken piace has left quantities of intensely
radioactive waste that presently is stored at four sites. High-level waste from
commercial reprocessing is stored at West Valley, New York. The other three sites
-- DOE's Hanford Reservation, Savannah River Site, and Idaho National Engineer-
ing Laboratory -- store defense-related high-level waste resulting from tile repro-
cessing of spent fuel and other materials from research, naval and weapons-

production reactors.

The Development of U.S. Policy on Radioactive Waste Disposal

Due to the potential adverse health effects of exposure to highly radioactive
materials, scientists agree that radioactive waste must be isolated from the living

environment. This waste was initially intended to be reprocessed. With reprocess-
ing being either unprofitable or illegal, however, utilities began accumulating
quantities of spent fuel ill temporary storage at reactor sites, creating potential
operating and storage problems.
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Everv federal agency charged with overseeing tile development of nuclear
power-- from the Atomic Energy Commission (AEC) to DOE-- has involved itself
in the search for a safe method fur disposing of high-level waste. As the cocnlnercial
nuclear power industry and the nuclear weapons complex flourished, the federal

government's commitment to findir G a safe disposal method grew as weil.

The federal government's official role in the non-militarv uses of nuclear

power began in Ig4b with the passage of the Atomic Energy Act. The act established
the AEC to regulate and to further the application of nuclear technologies for both
military and commercial purposes. The mid-1950s ushered in even greater federal

support of nuclear power technology. The 1_54 revisions of the Atomic Energy Act
allowed for and actively encouraged industrial development of nuclear power,
while the Price-Anderson Act of 1957 fostered this de\'elopment bv limiting the

personal injury and property damage liability of utilities involved in nuclear
accidents. The Price-Anderson Act also insured DOE contractors, government

licensees and research universities against the risk of public liability for accidents.

In 1959, Commonwealth Edison's Dresden facility in Morris, Illinois,

became the first government-licensed nuclear power plant to be built entirely bv
industry. Bv 1_)72,just 13 years later, 160 orders had been placed for new plants.
During this same period, the size of plants increased dramatically. In 1963, the 67-

meg;lwatt (MWe) Big Rock I'oint Plant in Charlevoix, Michigan, began operating.
Ten years later, the Tennessee Valley Authority received an operating license for a
1005-MWe plant in Alabama -- a plant with over 15 times the capacity of the Big
Rock facility. The tremendous growth of nuclear power generation during the past
three decacies has increased the industry's share of total U.S. electricity output from
0.4':; in 1965 to just over 21';'; today. As the output of electricity increased, so did

the production of higla-level radioactive waste and, hence, federal efforts to find a
safe method of disposal.

in 1974, Congress dissolved the AEC and created two separate agencies to
take over the commission's responsibilities. The Energy Research and Develop-
ment Administration (ERDA) was charged with promoting the development of the
nuclear industry, while regulation of that industrv was turned over to the NRC.
During the same year, the government initiated the Subseabed Disposal Program
to study the feasibility of disposing radioactive waste on the ocean floor. Develop-
ing the technology for a geologic repository was the focus of the National Waste

Terminal Storage Program (NWTSP), which began in 1976. The search for potential
sites for such a repository also started under NWTSP.

Reorganization under the Carter Administration led to the elevation of the
ERI)A to cabinet status. The newlv created DOE continued the work of the

........ Illlll
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Subseabed I'rogram and tile NWTSIL Ill 1_181,President Reagan issued his Nuclear
Policy Statement and in the process set tile stake for tilt., developnaetat ttf a

comprelaensix'e federal pt,,lic>, for managing the nation's nuclear waste disposal
prograna. The following year, Congress passed the NWI'A, effectively establi,,;hing
a statutory framework for completing activities that had begun under NWTSI'.

Nuclear Waste Policy in the 1980s and 1990s

The NV\'I_A requires I)C),I¢to site, construct and operate geologic reposito-

ties for the disposal of spent fuel and high-level waste in the United States. Section
304 created the Office of Civilian Radioactive Waste Management (OCRWM) to

implement the provisions of the act. To fulfill its responsibilities, OCRWM is
required to develop a n)ission plan to serve as a guide for the waste management
program. Other major prox'isit,'ls of the act include the following:

• Subtitle C directs DOE to study the feasibility of monitored

retrievable storage (MRS) technology.

• Section 117 provides a system of interaction with affected
states and Native American tribes.

• Section 137(a)(1) requires adherence to NRC and Departrnerlt
of Transportation (DOT) regulations for waste transporta-
tion.

• Section 137(a)(2) mandates the use of private industry for
transportation activities whenever possible.

The NWPA authorizes DOE to sign Standard Disposal Contracts (SDCs)

for disposal of spent fuel with utilities operating nuclear reactors, iqaving entered
into SDCs covering 76 reactor sites across the country, DOE plans to begin accepting
spent fuel for disposal bv January 31,1998. In return, utilities must contribute to the
Nuclear Waste Fund (NWF), which provides rnonev for actix, ities related to
developing the waste nlanagernent program. The utilities have paid roughly $5.h
billion into the NWF and DOE has contributed $12.5 million for disposal of defense
wastes, as of .]une loci2.

To prox, ide for flexibility in the plarming process, OCRWM developed three
distinct plans for managing radioactive waste. The authorized plan covered the
"minimum set of activities" required by the NWPA, primarily the development and
operation of a geologic repository and a transportation svstem for moving spent

fuel and high-lex'el waste. The improx'ed-perfl_rnlance plan (currently the base case)
expanded the allthorized plan, inct}rporating an MRS facility into the program.
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l.astlv, C)CRWM developed contingency plans should technical or political consid-
erations prex'ent the tirneh, implementatioll of either of the other plans.

Ill 1c)87, tile NWPA was amended to redirect the waste management
program in a \'ariet\' of wa\'s. First, C'tmgress directed DOE to concentrate its site
characterizaticm act{\'ities cm h'ucca Mountain in Nevada alid nlo\'ed the scheduled

date for opening the reD_sitory from 1_-)_-t8to 20(0. Furtherlnore, the Amendments
.-\ct postponed consideratitm of a second repository (to be located in the Midwest
or in the East) until 2007. "l'he Amendments Act als_ authorized I)OE to site,

construct and operate an N'IRS facility. l'he inclusion of an MRS facility will greatly
affect decisions regarding tb.e transportation s\'steln, namely route selection, the
number and size of shipments, and the design and construction of transport casks.

Although I)OE retains the authorit\ to identif\' a site for tilt, MRS facility,
the ..\mendmcnts Act created tile Office of the Nuclear Waste Negotiator (NWN)

t_ut>ide DOE to expedite the siting process. The NWN is responsible for working
witl_ >taW, local and tribal governments to find a site for on MRS facility that is
suitable physically as well as politically.

l'he N\VN solicited applications frc,m state, local and tribal governments
R>r fcasibilit\' grants t_ be used by these governments in deciding whether or not
the\ \v_tlld be interested in ht_stin.e, an MRS facility. The deadline for subrnitting
applicatit_ns for "phase I" grants of $1¢)t),00{)chased lunc 30, IC)92. A total of 21
\ati\c ..\nlcrican tribes and counties applied f_,"phase I grants, three of which are
ir_lr_ the \lidwest. (,;rant C_unt\, North Dakota, had completed the first phase of

it> ,,ttid\. _vhcn tilt' commissiol_er._ responsible ft_robtaining the grant were recalled
from1,,! rice. The count\' will not proceed to phase 2 of the grant prowess. l'he I'rairie

Island Indian ('ommtlnit\' c_tMii_nesota is currcntl\' working on its phase 1study.
lhc I_t,_\cr Brule Sit>u\ "lribc in C,outh l)akota has also, applied for a phase I grant.

, _-1_ prex'ent having tilL' \,11\. facility become tile dc thcl(J rept,sitor\,, the
:\lllL'lldlalcnt> Act created a link bet\rech construction and operation t_f the MRS
taci!it\' and the repo.,,itory, thereby cffccti\'el\' eliminating .several _,f the contin-
gcre.> plans identified by ()CI",WM in its 1;-)85Mission I'lan. This link makes
cc_n_.truction and operation of tile MRS facility conditional upon the progress:, of
topr)sitar>' construction and calls for a halt tr, MRS facilit\, operations if the
_,pcrating license for the repository is rex't>ked or delayed. Furtherm¢_re, a limit is
placed c>nthe am_}ullt of material that can De st_}rcd at {he MRS facility both before
,lied <ittcr the rcp_sit_>ry begins accepting waste.

lhe Secretal'V cd: Energy's ]'8_; leassesslllellt Of th,' Civilian l;_adioacti\'e
\\ a_,tc Nlanagement ['rt_gram established a new target date of 2()1() for _peration of

-i_i '_ ' .......... III _l ' I I I I]l']lll III I II

Transportation Handbook • 7



tile repository and 1098 for tile MRS facility. Because a period of about six years is

required to construct and license tile M RS facility, meeting a 1_,_08deadline depends
on tile successful negotiation of a site by the end of 19q2. In addition, Congressional
action will be necessary to remove the link between the repository and the MRS

facility before I)OE can beg, in accepting spent fuel for storage. A recent report oy
the U.S. General Acc_unting Office (GAO) criticized DOE for its optimism over
both the siting and leg, ;lative issues and found operation of the MRS facility bv It)t_8
to be unlikely. DOE, ho_vever, intends to implement its plan to accept spent fuel for

storage in 19_;8.
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Part 2. OCRWM's Transportation System

A disposal program centering on one or two national facilities translates
into a need to transport radioactive material to and from these sites. For more than

25 \'cars, high-level radioactive waste has been shipped throughout the country
without any fatal accidents or environmental damage related to the radioactive
nature of the cargo. This record at safety holds for both rail and truck shipments.

Spc'rtt-fuel shipnwnts have been involved in a variety of DOE-sponsored
demonstration projects involving awav-frorn-reactor storage. In 1983, several
shipments of spent fuel from utilities in Illinois, Wisconsin and New Jersey destined
for reprocessing in West Valley, New York, were returned to their originating states
under court order. Furthenalore, radioactive debris has been shipped from Three
Mile Island to DOE's Idaho National Engineering l_aboratorv near Idaho Falls.

Congress ilas addressed the transportatioll of high-level radioactive waste
in two major pieces of federal legislation. The t lazardous Materials Transportation
Act (t{MTA) of 1c_75 authorized DOT to promulgate regulations for the safe
commercial transport of hazardous materials, including radioactive waste, t-IMTA
also included an explicit statement of the authority of tile federal government to

preempt state and local laws directed at hazardous materials transportation.

Congress revised IqMTA in 1_'90 with the passage of the ttazardous
Materials Iransport,_i_n Uniform Safety Act (HMTUSA). Under the new law,

regulations passe5 _te, local or tribal governl_wnts that address haza,dous
waste transportat_ ,_;.be "substantively the same as" federal regulations to
avoid preemption, t t ,i l USA also contains several provisions that deal specifically
with the transportation of high-level waste and spent fuel. (For further information
on t-tM FUSA, see llzspcctituzmat t:.uh,rccna'Jztin this handb¢_ok.)

To meet the challenge of dex'eh_ping and safely operating a transportation
system of the sca le required to su pport the Civilian Radioactive Waste Management
l'rogram, DOE must find tile means of addressing institutional and technical issues.
In lC_8_, OCI,OA'M released two separate documents that detailed its plans for
developing the transpt_rtation program. The lra;Isportatio;t Bttsi;wss l)lau (TBI')
covered OCI,?,WM's two-phase strategy for dex'eh_ping technical aspects of the
tca nsp, }rta tion s\'_,tem, such a.,,tilt' acqu isi ti(m c_feq tlipmetl t a tld tq3era titres su pport
tr_,l_ private industry.. The Iralt>/,¢,rtati, ,z h:stitlttfi,ml IVan (TI i})presented OCRWM's

Mratt'gx tt}r interacting xx'_ti_interested parties t¢_identify and resolve issues raised
durin_ development and _perati, u_ _t the transportatk_n system. In the lntr,_duc-

i= w
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tion to tile TlP, DOE stated its intention to combine tile Til' and tile TBI_ into a

comprehensive transportation plan in 1¢-)87.

In September ltNI, DOE issued a draft Mission lqan Anaendment, which
contained OCRWM's plans for revising the tr.,nsportation program. The final
version of the Mission Plan Amendment is tentatively scheduled for release in late

1992. In the Mission Plan Amendment, DOE reaffirmed its commitment to issuing

a comprehensive transportation plan, with the release date set for some time after
the final version of the Mission Plan is published. The following discussion draws
frorn the Transportation Business and il_stitutional l_lans, with some changes to
reflect program revisions mentioned in the draft Mission Plan Amendment.

Transportation Business Plan

Cask Desiy, lt alat Tcstin\,

Casks comprise the first line of defense against public and worker exposure
to radiation during norrnal and emergency transportation situations. Casks must
be capable not only of housing and protecting spent fuel, but also of allowing heat
to dissipate a_.d preventing the spent fuel from reaching the point at which fission
becomes self-sustaining (see criticality in the Glossary). Existing commercial casks
are designed to carry spent fuel that has been "cooled" for ,as little as IHO days.
Because this material is still extremely radioactive, much of the material weight of

existing casks is dedicated to shielding rather than payload. ,,Nsa result, existing
casks have relatively low payloads. For example, a typical legal-weight truck cask
can carry only one pressurized-water-reactor (PWR) or two boiling-water-reactor
(BWR) assemblies.

OCRWM has initiated a two-phase cask program. The near-term phase

involves procuring new casks based on current proven technology, while the long-
term phase concentrates on improving the efficiency of shipments bv developing
high-capacity casks. Given the fact that spent fuel to be transported under the
NWPA program will be cooled a mininaum of five years-- and, therefore, will have
lost much of its radioactivity- "new generation" casks will have h}wer shielding
requirements. Because greater capacity translates into fewer trips, both operating
costs and the overall risk _f accidents may be reduced.

The first initiati\'e of DOI'Zs cask deveh_pmcnt program is the development
of from-reactor casks. This step is currently underway, with l)()E's Idaho Opera-
tions _fffice resptmsible ft_r develol:fing prott,,t?,'pe casks, l laving solicited anct
received designs t:r_ml private ctmtractors, I)(7:!{i_.m_w concentrating its effl_rts _m
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deve!oping one new cask for truck shipnaents and one for rail or barge slaipments.
A second design for these different modes is being developed at a lmver level of
priority. _.)nce the design of from-reactor casks has been completed, I)OE will focus
on developing casks for transporting spent fuel from the MRS facilit\' to tlae
repository and for transporting material that cannot be accomnlodated by existing
_r new designs. I)OF. is currem;v, considering whether to research entirely new
designs t_r these casks or to modify desit;ns developed under tilt' first initiati\'e.

Before a design can be used to fabricate shipping casks, it must meet
performance standards, testing conditions and certificatitm requirenaents estab-
lished by the N RC. "1o (_btain N RC certification (which must be renewed every five

years), I9()15 ll_ust dellltulstrate that casks will [,c able to withstand the following
o_nditkms:

Normal Conditions

• ]]t)t (1()1)F) and cold (-4()':'F) elavironnlelats.

* External pressure changes frorn 3.5 lb./in, to 20 lb./in.
• Normal vibration experienced during transportation.

,, Simulated rainfall of two inches per hour for one hour.

• Fret' fall from _:m., t(_ ft)ur feet depending on the package
weight.

• Water inamersion-ccmapression tests.

• Impact t)t:a 13-lb. steel cylinder with rounded ends dropped
liohi 4() i)lC]les ()llt('_the lllt)St vt)lnerable surface.

Accident C()nditions

• Free drt_p from 30 feet onto nn unyieldilag surface in a way most
likely t(_ cause danaage to the cask.

• 'Free drt,p from 40 inches ont() the end of a six-inch-dianaeter
vertical steel bar.

• Exposure for not less than 3() minutes to temperatures of
1,475 F.

• lmrnersion in at It,ast three feet of '_x'ater for eight hotlrs in an

orientation mt_st likely It) restllt in leakage.

The NI,?,(.alst, lans specific regulatit,ns pertaining t() the release of radioac-
tive particles under n()rmal c()nditi(ms and t_nder hyp()thetical accident ct)_lditions.
Based t)n cask ctmapliance with NI,X regulatitms and on data for non-raditflt)gical
transpt)rtatitm accidents, IX)lt estimates that one accident in t'\'el'V 8() million
slaipment miles would causu cask damage resulting in a radiol()gical hazard slightly
nb_)\'l, NRC limits.
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One concern that has been raised bv observers of tile Civilian Radioactive

Waste Management I'rogram is tile manner bv which cask designs are to be tested
for certification. Ra tiler than putting prototype rood els through the aforementioned
tests, tile NRC requires only that scale models perform up to its standards. Various
groups, includil_,e, several state organizations, ha\'e asked DOE to submit full-scale
casks for testing rather than scale models. Despite tile high level of interest in full-

scale testing, OCRWM has consistently refused to adopt this procedure as a
politically popular, albeit technically unnece.';sarv, safety measure.

The nuclear power industry has expressed reservations about tile scope
and pact, of OC[,_,,VM's cask development program. Specifically, with tile proposed
start-up date for the repository and the MRS facility far in the future (and possibly
receding), utilities are concerned that if OCRWM proceeds with cask development
at too rapid a pace, it will fail to consider the possible effects that increased spent-
fuel burnup and changes in regulatory requirements may have on cask design.
Perhaps most importantly from the perspective of utilities, if spent-fuel asselnblies
in temporary dry storage require repackaging prior to shipping, tile costs (and, to
a lesser extent, tile risks) associated with repackaging this material could become
substantial by tile time tile program begins.

The GAO recently assessed DOE's cask development program and recom-
mended three modifications based on concerns expressed bv the utility industry.

First, cask designs should take into consideration nuclear industry experience with
transportation of spent fuel, in addition to incorporating tilt, final results of DOE's

study of facility interface capabilities. Tile GAO also suggested that the Secretary
of Energy assess tile potential effects increased on-site storage capacity might have
on the cask development program; that is, delays in the construction of an MRS
facility might force utilities to expand their on-site storage capacity which, in turn,
would reduce or entirely eliminate the need for monitored retrievable storage.
Should this situation arise, cask development and procurement could be postponed
until as late as five \,ears prior t_ _peration of tile repository, or 2005. l.astlv, the
(7;AL)advised DOE to determine whether tile combined weight of tile loaded cask,
tractor and trailer would meet legal-weight limits for truck shipments and, if m_t,
to develop ways of reducing the weight.

(_)_,rl'atiotlSProNralJl

Tile operations program consists of five subsystems. Under the Transpor-
h;.'i:w Cask subsvstenl, DOE will be involved in designing and testing from-reactor

c,<_ks from n operations perspective, such as ways to design casks st} as to reduce
handling time and wt_rker exposure. The 5_'rr'iciJt2 aJt_t MailltcluTncc subsystem

covers tilt, task of de\'t,l_ping cask and vehicle maintenance capability. Included
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under this subsystem is tile construction of a maintenance facility for storing

equipment, conducting repairs, and decontaminating, maintaining or reconfiguring
casks, among other activities.

I'erformance criteria for legal-weight cask transport vehicles are deter-
mined within the Carriage subsystem. DOE currently estimates a 1,000-pound
margin between the total weight of trucks loaded with legal-weight casks and the

80,000-pound weight limit on the Interstate Highway System. Under the carriage
subsystem, DOE will work to identify ways to increase this margin to accommodate
state concerns, while at the same time maintaining the overall safety of transporta-
tion. Other activities under this subsystem include driver qualifications and

training, developing operating procedures, and in-transit security and communi-
cations equipment. A system of shipment-tracking via satellite (TRANSCOM) will
be tested during dry-run shipments of transuranic waste to the Waste Isolation Pilot
Plant. If successful, this system may be used to track NWPA shipments.

DOE's responsibilities under the Plapznin_ and Control subsystem include
ensuring that the transportation program adheres to federal, state and local
transportation regulations. In addition, DOE must carefully plan and manage its
shipping campaign, including the spent fuel management practices of utilities.
Having agreed to accept spent fuel from utilities signing Standard Disposal
Contracts, DOE annuall\ issues an acceptance priority ranking based on a policy
of "oldest fuel first." The name of the policy implies that the oldest fuel will literally
be the first accepted for shipment; however, in practice, utilities who own the oldest
fuel hold the rights to first shipment and are not required to start with their oldest
fuel. Furthermore, with DOE approval, utilities may trade rankings. DOE is
currently assessing the implications of Standard Disposal Centracts and the "oldest

fuel firsi" policy for shipment planning.

Lastlv, the FMd Operation_ subsystem requires DOE to devise specific plans

for interaction between the transportation system and each reactor site. These plans
will contain information regarding cask handling capabilities, special equipment
needs, training needs and pickup schedules. As part of this subsystem, DOE
conducted a Facility-Interface Capability Assessment, which identifies physical
constraints on cask receiving, loading and shipping at the 76 reactor sites frorn
which DOE is obligated to accept spent fuel. DOE's Near-Site Transportation
Infrastructure study evaltlates the sites on the basis of accessibility via truck, rail
and barge transportation. These two studies will be instrumental in preparing
schedules for spent-fuel shipments.
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Transportation Institutional Plan

As with the disposal progran_ itself, the transportation system must strike
some sort of balance between physical, economic and political reality. The focus of
the TlP is to resolve issues surrounding the transportation of spent fuel and high-
le\'el waste with affected parties at the state and local levels. A number of issues
have been identified regarding the development and implementation of DOE's
transportation program.

Modal Mix

To date, rail and truck transport have comprised the primary modes for

shipping high-level waste, accounting for 51'J, and 43_, respectively, of shipments
already completed. Other available options include barge, overweight thick and
rail shipments, and intermodal shipments in which cargo is transferred from one
mode to another.

During the first 12 years of MRS operation, DOE plans to accept less than
1000 metric tons of uranium (MTUs) annually. The amount of waste accepted for
storage will increase to 3{100 MTUs annually in 2015. According to one report,
transporting 3000 MTUs of spent fuel annually to an MRS facility will require
approximately 100 truck shipments and l() train shipments per month. This rough
estimate, though, will need to be refined as decisions arc' made concerning the
payload of shipping casks.

In deciding the appropriate mix of transportation modes for the Civilian
Radioactive Waste Management Program, DOE will consider a variety of factors:

safety, efficiency, capital costs, hauling cosl:s, carrier capabilities, facility capabili-
ties and constraints, environmental impacts and overall public acceptance. Under
HMTUSA, DOl" must determine which factors, if any, should be considered bv

shippers and carriers in selecting routes and modes that would enhance overall
public safety when transporting radioactive waste.

The safety of each mode involves both the inherent safety (i.e., the

probability and severity of accidents) and the ability to limit the exposure to the
public by using routes that bypass population centers. Capital and hauling costs art,
another factor, because the ratepayer will ultimately, bear the cost of the program.
Furthermore, even if safety can be greatly enhanced bv initial investment, at some

point additional expenditures result in diminishing returns to safety.

In addition to cost and safety factors, the mixture of transportation modes

will be based on the quantities of spent fuel accessible by each mode. The Facility-
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Interface Capability Assessment identifies modal constraints ,lt the 122 operating
storage facility units across tile country. 'I he study found that 46':_ of these sites are
served primarily by truck and 54'_; primarily by rail. The physical condition of both
the railway and i_ighway infrastructures will also be considered in choosing
between transportation modes. The modal mix will ultimately, be determined bv tile
handling capabilities of the utilities. (For further infornlation on highway infra-
structure in the Midwest, set' CSG-MW's t tiqhway htfmstructttr¢ Rr'port.)

( )vcrz(,ci_ht Truck Sltitml('Jzts

Under the Surface Transportation Assistance Act (STAA) of 1c)82, states
were required to adopt the federal maximum weight limit for interstate highways.
Non-interstate highways remain subject to state-set weight limits. STAA places a
limit of 8(),000 pounds _n gross vehicle weight for vehicles traveling on interstates.
For shipments under the Civilian Radioactive Waste Management Program,
however, I9OE is exploring the possibility of exceeding these limits, because the use
of overweight trucks would reduce the total number of shiprnents. All states except

Georgia are capable of accommodating truck shipments of up to 115,000 pounds,
depending Oll the dimensions of the truck and trailer and on the configuration of
the axles.

Among the issues surrounding DOE's choice of overweight shipments is
the potential damage to the transportation infrastructure. States contend that
because bridges and highways were built to accommodate certain stresses and
weights, the existing infrastructure will require maintenance and reconstruction in
excess of what would be necessary given normal usage. On the other hand, the
federal government cites studies conducted bv the American Association of State
t-lighway and Transportation Officials (.\ASi ITO) to support its contention that
overweight truck shipments of radioactive material will not damage the highway
infrastructure. For example, overweight shipments of a variety of materials occur
on a regular basis, with overweight trucks carrying radioactive cargo responsible

for only a small portion of the damage incurred bv highways and bridges. In
addition, the gains to the infrastructure from having to endure fewer shipments

have the potential to more than offset any damage caused bv overweight trucks.

Another obstacle in tile way of over, "eigb.t truck shipments is tile matter (ff
state permitting. States reserve tile right to approve of overweight truck shipments
that pass through their jurisdictions. For the federal program, this means giving up
a significant level of autonomy over shipments: the state permitting authority has
tile power to specify r,,_utes, speeds, times of travel, fees, liability, escort require-
meats and inspections of ov'erweight shipments. Moreover, some states have time-
of-day and seasonal restricticms on overweight truck travel. All these factors-- plus
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the added complication of states having different procedures and requirements for
overweight travel -- may inhibit DOE's ability to use overweight trucks for NWPA

shipments. Under tile auspices of DOE, an AASHTO working group has developed
a uniform permitting procedure and forln for overweight shipments that states may

use to standardize their procedures.

Hishway Routilty,

The costs and risks associated with rail and truck transportation largely
depend on the routes over which shipments travel. In 1982, DOT adopted regula-
tions pertaining to the highway routing of "large quantities" (redefined in 1_)83as
"highway route controlled quantities") of radioactive materials, including spent
fuel and high-level waste. Referred to as 1tM-164 (the docket number assigned to
the ru lema king proceed ing), these regu la tions apply to spent- fu el shil:_ments und er
the Civilian Radioactive Waste Managenlent Program. One requiremellt of tl M- !64
is that motor carriers use preferred highway routes. These routes follow the

Interstate ttighway Svstem including bypasses arotmd cities where available. State
and tribal governments may identify alternative routes; however, to be accepted,

these routes must reduce the risk to the public of transporting radioactive waste and
should have adequate fuel and repair shops to meet the needs of heavy trucks.

States and tribes are encouraged, but not required, to examine the highway
systems within their jurisdictions to determine which routes can be used to
supplement the Interstate Highway Svstern. Affected local governments are not
explicitly barred from the routing process, but DOT considers states to be in a better
position to work toward the goal of a uniform system of national highway routes.

To date, eight states (Arkansas, Colorado, Iowa, Kentucky, Nebraska, New
Mexico, Tennessee and Virginia) have designated alternative routes. These states
indicate that identification of a definitive routing authority facilitates the routing

process. DOT routing regulations identify that agency authorized to use state legal
processes to impose enforceable routing requirements on carriers of radioactive
materials as the proper state routing authority. In many Midwestern states lacking
this type of agency, routing responsibilities arc held by agencies with general grants
of au thoritv to d ev ise rules an d regu la tions pertaining to hazard ous and rad ioactive
materials. Whether or not thcse agencies satisfy the federal definition of a state
routing authority remains unclear. Routes designated by such agencies may be
subject to legal challenges. (For further information, see CSG-MW's Midwestern
States t lik,hway Routing Report.)

W hen compa ring a lterna tive routes, the normal radiation exposure during
transit and the public health and property risks from an accidental release of
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radk:active materials are the primary factors to consider. DOT routing guidelines
(enunlerated in Guidelim's for Sch'ctillg lh'clotted Hiy,hway Routes for ttighway Route
Controlled Quantitji ShiFmeuts of Radiom'tivc Mah'rials) direct routing authorities to
consider accident frequencies (accidents per vehicle mile), traffic volume, average
vehicle speed, population distribution along the route and land use data for each
route under consideration. Secondary factors that determine risk include emer-

gency response and evacuation capabilities along the routes and the location of
special facilities such as schools and hospitals.

Rail Routing

Under the Hazardous Materials Transportation Act, DOT has explicit

au thority to promulga te routing regulations for any transportation mode; however,
it has not issued anv regulations for rail routing analogous to HM-164. Should DOT
fail to issue such regulations, DOE will devise its own route-planning criteria for rail
shipments of radioactive waste. The previous lack of federal action in this regard
stems in part from the fact that, while the various levels of government can easily
be brot_ght into the routing process concerning public roads, rail rights-of-way are
privately owned, thus effectively restricting the regulatory activities of state, tribal
and local governments. As a result, units of government below the federal level will
have oillv limited input into routing rail shipmepts of spent fuel.

Routing shipments via rail faces two primary constraints. First, there are
fewer track miles than highway miles, thus the number of possible routes is limited.
Secondly, the poor condition of many tracks further reduces the number of
alternative routes available for shipping high-level waste. Rail companies may
choose to deny rival companies access to rail lines for NWPA shipments because
commercial shipments are generally more profitable and because of the potential
difficulties associated with rerouting commercial traffic in the event of an accident
involving radioactive material.

A 1982 Federal Railroad Administration study found that distance traveled
has the greatest impact on both risk and cost of rail shipments. The greatest
reduction in risk can be achieved bv avoiding areas of population. Unlike the

Interstate Highway System, though, rail lines generally do not have bypasses
around major cities. The study concluded the routing of shipments around

population centers could reduce the total population exposure by as much as 2._.
Such a policy, however, would increase the distance traveled and the need for
handling, because shipments would need to be transferred between rail companies.
In addition t() increasing the cost of shipments, the increase in handling and distance
traveled would negate the risk reduction brought about by a policy of population1

avoidance.

_."_ [ I '
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t lMTUSA requires I)C)T t_ produce several reports that may affect the
transportation of radioactive waste under tile Civilian Radioactive Waste Manage-
merit l_rogram. Among these is a study to determine which factors, if any, shippers
and carriers should consider when choe,_ing among transportation modes and
when selecting routes for shipping radioactive waste. Additionally, lOOT must
compare the advantages of using dedicatcd and general-commerce trains for
transporting spent fuel and high-level waste.

Safc,clmr, tin R Shipmcltts

The N RC has the authority to regulate the physical security of spent-fuel

shipments, tIM-1{_4 routing regulations require adherence to N RC procedures for
the physical protection of these shipments against theft or acts of sabotage. Among
the NRC requirements are:

• Actvance NRC approval of routes.

• l_rocedures to cope with theft or sabotage of shipments.

• Visual surveillance of shipments during stops.

• Use of a written shipment log.

• Avoiding intermediate stops as much as possible.

• A communication center to monitor the shipment.
• Calls to the center by escorts at least every two hours.

• Two or more armed escort._ through heavily populated areas.

• Advance arrangements with local law-enforcement officials

along routes to assist in emergency response activities.

Most of these requirements, originally published in 1079, were based on
risk estimates that .... due to lack of data at the time -- were subject to large

uncertainties. Later analyses produced significantly lower estimates of risk. As a
consequence, in 1_84 the NRC proposed eliminating certain requirements for
shipments of spent fuel that has cooled for 15{) davs or more. Still awaiting final
disposition, the proposed amendments would eliminate the requirements for
maintenance of a conamunication center, written logs, advance arrangements with
local officials, armed escorts and advance route approval bv the NRC.

Prcm_tificatio_t

According to NRC regulations, the governor of a state (or the governor's
designee) must receive written notification from shippers before radioactive waste
is transported through or within a state. Notification througla the mail must be
postmarked at least seven davs prior to the shipment entering or moving within the
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state. Advance notice of at least four days is required if notification is delivered bv
messenger. Any subsequent changes of more than six hours in the shipment
schedule must be reported to the governor or to his or her designee.

For ali modes of transportation, prior notification must be provided to ali
affected states. The question of whether or not DOE will prenotifv Native American
tribes regarding NWI_A shipments has not vet been decided. For highway ship-
meats, route plans filed b\' the naotor carrier with the shipper serve as the basis of
information needed to satisfy the prenotification requirement. The information

necessary in prenotification of shipments t_f any transportation mt}de includes:

• Name, address and telephone nunabcr of the shipper, carrier
and receiver.

• A description of the shipment.

• A listing of the mutes to be used within the state.

• The estimated time and date of departure from the point of
shipping origin.

• A statement that the shipping information must be withheld
from the public for least lt) days after the shipment.

Prenotification is an important procedure that provides :;tates with suffi-
cient time to prepare their emergency response systems for potential accidents.
Furthermore, lead time is necessary to help officials arrange shipment escorts and

to plan in'._pectitm and enforcement activities. Final prenotification procedures for
high-level waste and spent-fuel shipments will be developed by the time DOE
solicits requests for proposals from prospective transportation service contractors.

The written prenotification system may eventually be augmented by a
satellite tracking system such as the TRANSCOM system tested under the Waste
Isolation Pilot Plant (WIPP) program in New Mexico. This system allows state
officials to track shipments at all times, presumably increasing security and helping

: to expedite emergency response activities when required.

Tr, l_lst_ortati_lz hlfnlstructure

The condition of the transportation infrastructure over which spent fuel
and high-level waste will be shipped affects both the safety and efficiency of these
,,hipments as well as the selection of modes and specific routes. The NWPA

: provides for financial and technical assistance to mitigate the impact of federal
facilities on host areas, but there are no guidelines for using the NWF to improve
the transpurtati_m infrastructure in these areas. DOE initiated the Near-Site

_ III I
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Transportation Infrastructure Study to determine tile condition of tile roads, rail
tracks and bridges connecting reactor sites to main-line transportation routes. Tile
study will also provide information on the extent to which highways will be able
to accommodate overweight truck shipments.

Inspection and Enh, rc('m(';zt

Federal and state regulations designed to minimize the risk and cost of
transporting spent fuel and high-level waste depend on an effective system of
inspection and enforcement. These activities must be directed at ali segments of the
radioactive waste transportation program, from cask development and handling
procedures to routing and driver safetv.

Inspection and enforcement activities at the federal level are distributed
between the NRC and DOT. The NRC is responsible for inspecting transportation
casks and may also perform quality-assurance inspections during cask fabrication.
In addition, the NRC can inspect its licensees' procedures for preparing, loading
and maintaining casks, and for physical protection and radiation monitoring. DOT
inspections are designed to ensure compliance with regulations for package
marking and labeling, placarding, shipping papers, radiation emissions, routing
and driver training. DOT also inspects track safety, operating practices, power and
equipment, and signal and train controls for rail shipments. DOE exercises much
the same authori_:_, ow,.r defense-related shipments, with penalties for non-compli-
ance specified in written agreements with its contractors.

States that want to take responsibility for inspection and enforcement
activities must adopt federal regulations into their state codes and tailor their
programs to comply with federal standards. Illinois is one state that has become
involved in enforcing regulation of radioactive materials transportation, lt has an
extensive inspection and enforcement svstenl supported by fees charged for each
cask of radioactive waste originating in or traveling through the state. This type of

fee system is allowed under HMTUSA as long as the fees are equitably assessed and
are used for purposes involving the transportation of hazardous materials.

Although the federal government does not interfere in tile setting of rates
for state-levied fees, HMTUSA directs DOT to determine whether or not states

should restrict the collection of fees to indigenous motor carriers. The inlposition
•)f such a restriction will inevitably create _.ension between tile political desire to
keep fees low and the fiscal need to raise in-state shipment fees to maintain
emergency response and enforcenwnt funds. An additional complication for states
is that the federal government may be able to reduce the federal financial assistance

u
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available to states under Section 180(c) of the NWPA by an anlourlt equal to the fees
collected bv each state.

11MT USA a!'_o con ta ins provisions design cd to promote u ai fortuity among
state inspection and enforcement activities. A working group of state and local
goxernmenl t_fficials has been directed to standardize paperwork and procedures
for registering haulers of hazardous materials, including radioactive materials.
I:tlrthermore, in lc,tSe,,D()E and the Commercial Vehicle Safety Alliance (CVSA)

renewed their cooperative agreement to develop uniform and reciprocal inspection
and enforcement procedures among states for N_/\/['/\ shipments. As part t)f the
original agreement, rec_m-_mendations on driver, \'chicle and package inspections
were de\'eh_ped, including, a recommendation to minimize or eliminate en route

inspecti_ms, l.Tlhder the renewal agreement, DOF_ and CVSA will conduct a pilot
stud\ _t the rect,nmended inspection procedures applied to shipments of radio-
actixc material to the WIPi' facility and other major shipping campaigns as they art,
e.,,tablished.

l.asth,, t tMTUSA adds 10 inspectors to the federal inspection force to
pre,mt,tc safety in the transportation of radioactive materials. The Secretary of

Transportation may also authorize "self-certification" of vehicles providing the
in.,,pector used meets certain federal requirements.

.'Icc/,tc_lt Rcl,_,rti_z\,

Immediately after nn incident has occurred during transportation involv-
in e, hazardous materials (including handling and temporary storage while in
transit), federal regulations require the carrier to notify the shipper and DOT if the
incident results in:

• fhe death of a person.

• I'er-,onal injurie_ requiring hc_spitalization.

• Estimated property damage in excess of $50,()t)0.

• "lhc evacuation of the general public lasting one hour or more.

• "fhe closing t,f _mt' or more major transp_wtation arteries or
facilities ftw t_m.,hour t_r more.

• I'otential c<}Iltanlinatit,'l, if radit_active materials are involved.

• l_otential rcJea.'-,t,t)f vliscast,-catlsJng agt'l'lt.'.-, tlldt orc dangerotls
tr, life <>rpr_pcrtv.

Within 1-_days _}fthc initial rcD)rt, a written rcp_wt _1 the accident must be
stlbmittcd. State and hwal oliicials arc also> nt)titied immediately s¢_that they mav

take ,_cti_m t_ protect the health and safety ¢_tthe public.
_MIllIII I __
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Emery,they Pr('par('dlwss amt R('s/)olr_('

First-response activities during _Ttransportation accident are conducted by
state, tribal and local go\'ernmel_ts, with assistance from the federal gt)vernl'nent
provided only on request. Alth_)ugh lc)cal personnel are often the first agents t_)
respond to an accident, the state go\'ernrnent is responsible for emergency plan-
ning, preparedness and response, and coordination and contn)l of radiological
emergencies. States are specifically responsible for:

• Developing a radiological emergency response plan that des-
ignates responsibilities and resources for planning, pre-
pa red hess and response.

• Designating emergency response teams made tlp of indi\'idu-
als with appropriate radiological emergency expertise.

• Coordinating a system t)f ct)mmtlnication between state agen-

cies, tile federal government, local response personnel and
the public.

• Negotiating agreement,_ with neighboring states and tribes

regarding response to accidents near a common border.

• Ensuring that appropriate personnel are trained to perfornl
their respective tasks in acc¢)rdance with the emergency
response plan.

To assist states witll the development of these plans, the Federal Enlergency
Management Agency (FEMA) has issued two reports, t:EMA-REI _-I (Revision I)
provides information on preparing emergency response plans to deal with the _)ff-
site effects of radiological accMents that occur at nuclear power plants. Bef()re ,i

plant can begin operating, state and local governments in the vicinity of the plant
must receive approval for their Cll'lel'gel!.CVresponse plans.

FEMA-I,{EP-5 provides guidance to state and local governments in their
development of radiological enlel'L_,el'lCv response plans targeted toward transpor-
tation accidents. Several states in the Midwest have developed such plans whidl,
as recommended by FEMA, are integrated with basic eme,-gency and disaster
response plans. Staies that do not plan specifically for trarsportation accidents
involving radi_)acti\'e materials, but rather rely on existing emergency resp_)nse
plans, sht)tlld make sure these plans are sufficient tc} deal with radiological

accidents./ks 1_->_-)8approaches, more states may cht)ose to devise plans specifically
for accidents _wct)rring during the transp_)rt _f radioactive materials.

State plans t_)r t,rrlergency re,sp_)nse di)'ect an e)nt.rgency services _l
response agency to co_)rdinate state, local, federal and privatv resource,'-,, in additi_)n

22 • High-Level Radioactive Waste



to designating the h.,ad agency, a typical state plan identifies other state agencies that

art' expected to take part in or support on-scene response acti\'itit>, basing these
de_.isions on tilt' functi¢m of each agency and the nature t_f the elnergt'ncy, lxl most

.,,tates. the department _f public health serve_, nx a primar\ supptwt agency for

radiolt_gical emergt, ncieb.Cptm m_tificati_m that an accident invol\il:g radii}active

m,aterial_, has twcurred, radiological experts, such ,as health physicists, ,arc dis-

patched indi\iduallv t}r in teams tt_ tilt, scene t_f lhc accident, where they subse-

quently mt'a.,,tlre, analv/t, and nlonittq thf radiohGical ha/ard and oversee mitiga-

titre and clean-up efftwtb. Tht>e experts can be enlplt_yed b\' state or local govern-

merits, univt, rsities, utilities t_r the private sector. (t:or more information on state

emerguncy response and prepa red hess plan_, bee LSG-M W's Mith(,cst('ru Rattioh _%i-

cal 12!m'IWc_aw l_rcl;,_rc, hz,";> ,t_l_t Rc>t_(_pzsc.'tWp_cw Rcl,(wt.)

Tran_,portati_m accidents that occur near tile border between two states

max be dealt with b\ _me or both Mates ii a mutual aid agreernent (MAA) exists

bL't\Veell tilt' states. Tilt'sv agreements enabh.' signatories to share _r exchange

re:-,t_urces under .',pecific cemdition._ during v,lrit_us emergency situations. MAAs

can take the l:Orlll of intel state compacts, multis_ate agreements, interjurisd ictional

d¢_cun'lt, nt,, t_r nlenltwanda of understandil_,_.

a-}lt' tddust XIAA ninon,v, tilt, states that ix applic, ble tr; radi_d_gical

cmere, encic_ i_, the lntcr_,tah. , Ci\il [ )e fell .'-,eand l)i',aqer (.tmapact, l¢_Inled ill ]L_5().

t-_ach nlemb,.'r .,tate n,t_st deveh_p it'. mx n civil defense plan and prt_t:,ralll .',pecifying

per,.¢mnel, supplie_, and equipnlent lt, be used during elllergt'laL}' situations,. lhv

purpt_se oi the c.m_pact ix tt_ help ,,tares ctmlbat emergencies t_r disaMers, witil

ru,.luu-.ts ft_r aid b\' tree Mate being, nlet b\ _,ther nlenlb'Ts. Alth_ugh this compact

was not intended .specifically for elllt,l}.1,ellC} response in cases t_l radi_active waste

transl.,twtatitm accidents, tilt' training and equipment deri\'ed I:nwn it are very

u,-t'lul ftq" dc,,,lin.c, with such ernergcllcie',.

I._.:nlike state,, in tilt, N_wtlat,aM and the N,uth, Midwestern states have nt_t

\ct itwmcd an\ XI:X:\... \lt_re ir_hwma] _r e,et,graphicallv limited aid agreements d¢_

,_,xi,t, ll_,,ve\ er...\n c\ample iF_lilt' Xlid wt,,,l is tilt, memorandum _1 understanding

but\rech the Nebraska State (.ix ii [)elease :\gency and the Xli._,tulri State [{la/el'-

_..;t'ncy \lana e,ement .\gcncy. ct_,rdinatin b' tilt' txx'_ Mates' resp_,nse plal_s ti_r
radi,,lt,gical cmcrgencie-,at Nt,braska',-, (t,_pvr Nt_clear I_\x'er l'lant near lilt'

Xli_.._,uri b_rder. N_ agreenlt, nt,,, t'\i_,t. }ltlwe\er. ,,pecit:itall\' targeted t_ward

tral'_,,p_wtatitm a,;cidcnts ill\(_l\lllC, spe, ill fuel and high-le\cl wa,,te I:t_rtht,rm_we,
,-,ila_c Nati\t., .-\lilt'ric,Ill tribes arc cc, n,,idercd st_\el't,ign lhltitHlS, the\' art' ll¢_l

,t ,\ t.rud b\ qatc _I" h,,-al c,n_,r:,e.t.m ?, plannin.e, and re,,p,,a.,e ,._cti\'itie', unless ,.pt'cilic
t %,Irld,l)d,t'lllt'llt }lavt, beL, n lllddt' '_ct L'Xt'll ill lhc ab,-,t'llt¢' ¢_l I{_l'lala] arrall_elllelllS,

nlt,--t tribe,-, rul\ till mm-tribal t'mer_,t.llcv l-e,.pt_nst, st.Ft.it t,s. (l:t_r lurtller inlt_rllhl-
=
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tion oil MAAs and on interstate agreements in the Midwest, see CSG-MW's Report
on Mutual AM Agreements fi_rRadioloy,ical Transportation Emergencies and Model State
Mutual Aid Agreement.)

State officials can also call upon utilities for assistance during transporta-
tion emergencies involving radioactive cargo. Because federal law requires utilities
to develop and receive approval for plans to deal with radiological emergencies at
nuclear power stations, most utilities are well equipped to lend technical support
to state and local government agents responding to transportation accidents. Under
a voluntary agreement within tile industry, a utility near tile scene of an accident
will respond on behalf of the utility shipping the material; however, since DOE will

be the shipper of record for NWPA shipments, this agreement will not necessarily
be activated.

Ifa state cannc, t respond adequately to a radiological emergency with either
its own resou7 ees or those available through an assistance agreement, the state's
lead emergency response agency can request assistance from the federal govern-
ment. The Federal Radiological Emergency Response Plan (FRERP) outlines tile
federal government's response plan for all types of radiological emergencies,
including transportation accidents. FRERP is primarily directed at coordinating
federal support of state and local efforts to cope with emergencies at nuclear power
plants or other fixed facilities.

FEMA is the lead agency for ali types of emergencies and disasters, with
DOE and the Environmental Protection Agency (EPA) playing key support roles for
radiological emergencies. FRERI _would be implemented most often during major
radiological emergencies; in more limited emergency situations, tile Federal Radio-

logical Monitoring and Assessment Plan (FRMAP, Section II1 of FRERI _) can be
implenlented as a separate response plan. Under FRMAI', DOE is responsible for
coordinating federal radiological monitoring and assessnlent assistance f,_r state

and local gow,,rnments during the initial phase of an emergency, with I_'I'A taking
over this role in subsequent stages.

To meet its responsibilities under FRMAI', D()E maintains an emergenc.v
response program in eight Regional Coordinating Offices (RCOs) throughout the
United States. Depending upon the nature and magnitude of the emergency, the
response from RCOs can range from providing advice over the phone to activating
FRMAP _r FRERI'.

Citing the "fragmented and duplicative" nature of its transportati_m
emergenc.v response capabilities, DOE recently initiated a program to bring these
activities together under t,ne co¢}rdinated t:,n_gram. The goals of the Transportation
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Emergency l'reparedness Progranl (I'EPP) are to ensure DOE's ability to respond
to transportation incidents involving DOE shipments and also to make sure DOE
can meet its obligation to provide technical advice and assistance in the event _)f
transportation emergencies involving radioactive or mixed hazardtms waste.
Specific I'EI_I _ initiatives include developing a training and exercise program for
transportation emergency response activities and a program for verifying the
procedures of individual programs. A TEIg _Steering Committee will coordinate
transportation emergency preparedness activities and develop strategies for ira-
proving response capabilities throughout DOE. TEI"P also provides for interaction
with and input from state, tribal and local organizations through the establishment

of a Transportation External Coordination (TEC) Working Group.

lrailllpl\,

One element of a state's responsibility for emergency preparedness and
emergency response is to make certain state and local personnel receive adequate
training to respond effectivel\' to emergencies. Such training has traditionally been
subsumed under hazardous materials and civil defense training programs offered
b\' federal, state and local gtwernments and by industry.

Federal agencies in\'tH\'ed in emergency resptmse training include I:EMA,
El'A, I)OT, DOE and the Department of I iealth and l lumal_ Services. Thrtmgh
these agencies, the federal go\'ernment offers training courses covering a variety of
emergency respcmse-relatcd topics. Autht_ritv for these federal training activities
stcm_, from the Civil Defense Act (1c_5()); the Atomic Energy Act (1954); I IMTA

(I_;7S); the C_mlprehensive En\'irtmmental Response, Compensation and IAabilitv
Act /I¢-;SII); the Superfund Amendments and Reauthorization Act (1_86); and
I tMTUSA / 1c;¢-;11).The last piccu _)f legislation constdidated much of th,,' federal
g_wcrnment's emergency resp_,a_,e training activities, thus eliminating outdated
and duplicative courses and making it easier ft)r states tr: select the federal training
needed tt_ develop the skills of emergency response personnel.

19Ot{is resp_)nsible tk)rprtwiding technical assistance and funding to states
t()r trainin,,4 safet\' pers¢mnel ()f local and tribal g¢)vernments through whose
jurisdictions NWI_A shipments will travel. Atlthori/ed under Sectit,a IS0(c) of the
NWI'A, this training must ctwcl "prt_cedures required f_," safe routine transporta-
titre _f Ispent fuel and high-level wastel, ,as well as procedures for dealing with
emergenc.v response situatitms."

In February l"t_2, ()CRWM rc,leased its draft strategy ft." implementing

IS()(c) training assistance. This d()cument inc_)rptmates comments received t)n a
preliminary draft c()mph.,ted in Nt)\'ember lk_t_().In b()th drafts, I)()E recognized the

i i
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need h_address a variety of issues before beginning training assistance. Tile most
important of these issues for states are tile scope and definition of assistance
(particularly as related to "safe routine transportation"), the timing of assistance,
and funding and assistance mechanisms. With regard to funding mechanisms, it
has been suggested that 180(c) training funds should be channelled directly to states
rather than having them pass them througla DOE ttr its contractors. I)(`)E, ht_we\'er,
objects to this type of arrangement, belie\'ing that if 180(c) assistance is not
coordinated at the federal level, the overall radioactive waste transportation
training effort will be conlpromised. States, on the other hand, complain that the
existing system is already mired in confusion due to lack of ct_ordination and
cooperation among federal agencies.

The tirnin,e, of assistance is another important isstle for states. DOt:, plans to
determine which states and tribal governments will be eligible for training assis-
tance and funding once an MRS site has been identified. According to OCRWM, its
policy will seek tt_ be flexible to allow affected governments t_ determine their own
training needs. Because training will take time, and because first responders have
a 25 to 30':; annual turnover rate (due to heavv reliance on volunteers), OCI-_WM's

strategy must include a conalnitnaent to ensuring the proper timing of training
assistance. (For further information tm training programs and assistance, set, CS(._-
MW's Radioacti_,c Materials Transportatiopz Sah'ttl 7railtin_ Report and Timing altd
bundilty, of EmcpNc_ICllResponse 7"raining: in Midwcstern States.)

Liabilittl

Liability coverage extends to damages incurred by the public as a result of
either a general transportation accident or a radiological incident. In the event of a
traffic accident that does _a)t involve any release ttf radioactive materials, liability for

personal injur.v and property damages would be determilaed according to the law
ttf the appropriate state, most often the state in which the accident occurred. The
Motor Carrier Act of Iq8(,I requires 111otor carriers t_f hazardous waste to have ,at
least S5 mill icru wort latfr insu ranec ft_reach vehicle tlpera ted by cn rriers _t spent fuel
and taigh-lex'el waste in either intra- _)r interstate commerce, Rail carrier'_ t_t
hazardous material,,, ,art, not required b\' federal law tt_ carry a minilntlnl am_tlnt
of financial prt_tectitm, but many ctmlpanies protect themselves through either ,_elf-
ilasurance or ct,llnaercial co\'erage.

l,iabilitv ctwerage under the l'rice-/\l'tderstm Act ttf It_57applies to "nuclear
incidents" that {_cctlr during transp{_rt _t radit_active material tc_t_r fr{ml certaill

federally licensed or federal ctmtractor-_q:wrated facilities. A "nuclear incident" is
defined ,as "an\' _wcurrence... within _r out,,_ide the United States, causing bodil\'
injury, sickness, disc,ase, t}r death, t_r loss c_for damage to property, ,,_rloss of or use
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of property, arising out of or resulting fronl the radioactive, toxic, explosive, or
other hazardous properties" of materials such as spent fuel and high-level waste.
State laws still apply to the detemlination of liability and damages, but the Price-
Anderson system of insurance covers the payment of those damages.

The first tier of the Price-Anderson system is private insurance coverage.
All operators of NRC-licensed nuclear power plants must obtain private coverage
for liability, with utilities operating large power plants (those with capacity greater
than lt)() MWe) required to obtain the maximunl amount of insurance coverage
available, currentl\, $200 million. Coverage for large plants is supplemented by
"industry retrospective premiums." This second laver of protection provides that,
in the event of a nuclear incident, operators of large nuclear power plants pay a pro-
rated share of the excess damages, each plant being liable for up to $63 million per
incident, with a illaxirlltlrFi annual assessment of $10 million. The total amount of

liabilit\' coverage currently available under the l)rice-Anderson system is just over
$7 billion. L;nder the 1_)88reauthori/ation of the Price-Anderson Act, total liability
is limited to $7.2 billion. The act authorizes Congress to pay damages in excess of
this amount if such action is found to be necessary and appropriate.

The federal government indemnifies DOE contractors, government licens-
ees and non-profit educational institutions from liability for certain activities. The
level of indemnification is based on the amount of financial protection required of

large power reactors under the Price-Anderson system. As a consequence, indem-
nity increases as more plants are licensed to operate, with a lower limit of $7.067

bilii_)n. As provided in the amendments to the l)rice-/\nderson Act, nuclear waste
activitius including transportation --- are indemnified to the same level of
protect\in available to DOE contractors, l)avments for damages arising from
indemnified activities w_)uld be charged to the NWF.

The Price-Anderson system covers damages incurred as a result of acts of

sabotage or terrorism, provided the responsibility for the materia', involved can be
traced to a particular source, such as the federal government. In the event that
damages are caused by radioactive material that has been diverted from normal
transD)rtation and the material ca_zla)t be traced to a particular source, l'rice-
Anders_)n coverage d_)es mit apply. In such an instance, Congress would be
authorized t_)review the incident and provide appn)priate compensatiL)n.

l'rice-Anderst)n coverage applies t_)precautionary evacuations conducted

in response t_)nuclear incidents. I)()E c_msiders accident-related cleanup costs and
activities (e.g., dec, mtaminati_)n, monitoring) to be reimbursa[)lc,, in addition, the

l'rice-Anderst)n Amendrnents Act pr_)vides c_)mpel>ation to state and h)cal gov-
t,rnmunts fl)r o)sts asse)elated with emergency response to transportati_)n accidents.

I I
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Standard tort defelaSC_ nrc avnilnble to l:_otentinllv rcsF_on_ible pnrtic_ iia ,ali

cases except tht)se thai ilavolvc, ala "c'xtraorctila<lrv lauclcar t)cctlrrencc" (12N()),

dc'fined ,is an incidc'l_t that rc._ult._ in _tib._talati<ll t)ff-situ dalnagc it) 1.')CI'St)I15 til"

pvc)pert>'. In tilt' cvc'ni thu NRC dc'cl<l rc'_ an iiac'idcnt tr) ht' an I!N(), \,dlit)tl._ t_|t,t-t.,ll_t,._

arc" waived, iilcltic|il_g coi_tri{_titorv iic'gligc'nc't.', govorlli'nc'll{ immtii'litv ant| cc'rtdin

st<lte-inapt)sod ._t0ttltt's of linait<ltiola_.

Sl<lt('. Tril>al a#ld l.ocnl Rc<\,ltlnli(_#lof 7"ralls/Jiu'tati0ll

Altlaough tlac federal gt)\,crialncnt is responsible for the bulk of rules and

logulatit_la._ ct)laccrning radioactive waste naanagcnacnt and transp()rtation, stat<.,,

tribal dlld local gt)vcqnmelats hav? some autlaoritv over slaipments of radioactive,

m,atc,rial that t_rigilaatc in or pass tlarougla their jurisdictions. For the most part, thcsu
rc'gulati<_ns duplicate' til" supplc'mc, rlt fc'dc'r<alrc'gulntiolls. In situatioils whc'rt' state,,

tribal or lt>cal icgulatit_ll._ coi_(lic_t t:,r arc, inconsistent with fc'dc,ral rcgtll,ltiolls, lhc'

l<lttc'r gt'lacrallv take' l.)rt'c'cdcllcc'.

t I_IIA auth<)rizc'ct I)OT tr, cslablish l_-_rt)cL'durcs f(>r dotcrminiiag whcthor

st<aic,t)r l()cal rc,qtlircmc'l_i._ ¢t)nflict _vith federal hazardous matt, rials transt.)t)rtatit)l_

rt.,guldtion_. L.!ilctc,r this il.ilt;,, p<_rtic'._ affc,ctcd by st<atc or local rc'gl.ll0titiia._ c,ln

pctitit:n l)t)l tt_ iudgc' wlac'tlac'r p<_rtictllar lllC'dSl.lrC's Oft' c't_nsi._tc'nt with federal

I'c'gtildtit_lls. 1I_ITLISA c,\};_alldc'd I)(.)T'._ ,ltlthtH'itv, mdkillg thf clc'pdrtmcq_l'_ itlctg-

mt,ni biiadin<_ tlnlc'_,s it is tlvt, l'ttii'ilt'd in ft'dotal Cotlrt. li_ i._._tlillg itilil_,_._, I)()T

ctli_idc, r_ whc'thcr ct)mpii<_i_cc, with bt)th the' state' _r local rc'gtllatiola <_ncl tc,ttc'l<_l

law.,, i_ pc,._.,,iblt, <llad tlac, c'\tt'nt tt_ whicla a state or h>cal rcgtil<atit>la cl[_strtlct_ lhc,

c,\c,cutioia tri fc,ctc,l<-II ic'gtilatit_la._.

Thc state' t_l h)cal rc'cltlil'CVi'lC'llt is I.'_i-t.'t_'illl.'_tc'ctif it fails c'itlwr the' "tttlal

ct_mt_li<_l_¢c" t_r the' "ol._stactc" tc,st. Within 30 da\;._ of an iiac<_lasiMc,ncv iuling, .<,tait,

<)r local gt_vc, rl_mc, llt._ ro<iv _c'c'_.d w0ivc'r t)f fcdc'ral pi'c'c',llptitiia/_i" c'la<allc,lagt' I)()T'<_

ruling. I)(.)T m<_\' is_tlt' wai\'c'l'_ (if prec, ml.'_titlll if the' rc'gtllatitill iia cltic'_ti_)ll i_
"_ul_t<_lati\'t'lv {ht' _dl'ilt' d_," fc'dc'r<ll rtilt,._ ..... thai is, ii it afford.<, <ale\'t'l tri _afc't\' <_

high as c>r hi_hc'r tla,_la thai prtwidt,ct lt)l" in ft'dc'ral rc'gulatioia.<,, y'c't ctt)c,._lath pl<ac't'

rill tllll't'dStlll,ll31t' [_tll'dl'll till ilatc'r.<,tatt, Ct_lllllll'l'c't'. If _t<ltt' (_1 I(wal _t)\'t'l'lllllC'llt_, di'l.'

tiil._tlc'fc'._t'tll in the'ii" <_ttc'mpt._ to <lppt'al <aI'tlling, the\' m<_\' i't'_,t_rl Iii ch<_llc'lagilat4 thf,

l'l_llilat4 ill fc'dc'ral ctltlrt.

\"arititi._ _l,ltt' <_l_ctlt>cal i'c,_til<_titln_ h<lvt, t._c,c,ntiphc, lct l_\' 1)( )I (li l_v ct>tlil

iulillg.,,. Ill (.tiltH'dell), ht)w_,\'t'r, <lcil'ctlit c_tli'l rulillg rc'c'c'nilv prc,t'mptc'ct cc'rtail_

st<atc,l'c,gtil<_tit_ia<_oi_ ll<_/arc|titi_, iI_<_tc'li<_l_ti<li_ptirt,liitn/I._,d,_t'ct t_i_ lhr' _l'()tlilct_ lh<_t

the, I't,gtll<ltii)n_, wt,rr, i_t;t "_,u[_t<_l_tivt,Iv thr' ",_mc, <is" _,imildF fc'ctc'i'<_llt'_tll<liitli_.

lht' !._r<,<_ctil_tc,rtHc,t<_ti<li_ <_f I t\IIL:SA'L, t_i-c,t,mpti/_la cl,_tlsc' in thi_, ca.<,t'mdv hdvt,

I
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significant iml.,,tcations for state regulations that attempt to go beyond tlle require-
merits of federal laws. To ctmtinue to exercise authority over the transportation of
spent fuel and high-le\'el radioactive waste, state and local governments must be
aware of and understand the basis for DOT inconsiMencv rules. Once it is released,

l)Ot:i's comprehensive transportation plan will serve as a resource to further this
understanding by _utlining DOT and court rulings on federal preemption of

regulations.
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Appendix A. Selected Federal and State Laws and
Regulations Related to Radioactive Materials
Transportation*

Federal

Atomic Energy Act (1946, amended in 1954) (42 USC secs. 2011-2296)
Insurance-liability
Regulations

Interstate ComFaerce Act (i887 and amendments) (49 USC secs. 10101 et seq.)
Permits (carrier permit)

Transportation operations
Regulations

Federal Railroad Safety Act (lg70) (45 USC secs. 421-441)

Inspection and erfforcement (regulations-requirements, responsibilities
and capabilities, financial support)

Infrastructure improvements (rail conditions)
Regulations

Hazardous Materials Transportation Act (1975), as amended by the Hazardous
Materials Transportation Uniform Safety Act (1990) (49 USC secs. 1801-
1812)

Driver-operator training
Inspection and enforcement
Transportation operations
Regulations
Emergency r(.sponse (financial support)
Insurance

Solid Waste Disposal Act, as amended by the Resource Conservation and
Recovery Act (1976) (42 USC 6901 et seq.)

Inspection and enforcement

Incident notification (methods, timing, responsibility)
Transportation operations
Regulations (adoption of federal regulations)

*Adapted from Battelle Nuclear Systems Group, Compendium of Federaland State Radioacti_,('
Materials Transportation Law_ and R_\,culations:Trausp(_rtation L(\_cislativeDatabase (TI,DBJ,
BMI/OTSP-08.
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Surface Transportation Assistance Act c,f 1_982(4t_ USC sees. 2301 et seq.)
Inspection and enf_rcenwnt (regulatitms-requirenlents)
TransD_rtation operations
Regulations (adoption of federal regulations)

Nuclear Waste Policy Act (1t_82), as amended by the Nuclear Waste Policy
Amendments Act 11_-)87)(42 US(" sees. 10101 et seq.)

Shipnwnt notification (prent,tification)
Emergency response (planning and training, financial support)

Cask design and testing (licensing)
Infrastructure improvements (highway conditions)
Transportation operations
Regulations

Motor Carrier Safety ,Act (1984) (49 USC secs. 25{)1 ct seq.)
Driver-operator training (regulations-requirenaents, qualifications)
Inspection and enforcement (regulatitms-requirements, responsibilities

and t:apabihties)
Transportation _perations
Regulatitms (consistency with fecleral regulations)

Cornmercial M_tor Vehicle Safety Act (lt,_80) (4c_LISC secs 2701 et seq.)
Driver-operator training _,regulations-requirements, qualifications,

traming, financial support)
Regulatitms

Illinois

Illinois Hazardous Materials Transportaticm Act (I11.Ann. Stat. ch. 95-1/2, secs.
700-1 et seq.)

Inspection and enforcement
Regulations (adoption of federal regulations)

Illinois l-lazardous Materials Law (unofficial) (111.Ann. Stat. cb. 127 secs. 1252 et seq.)
Emergency response
Incident notification

Transportation operations
Regulations (adoption of federal regulations)

Illinois Nuclear Safety Preparedness Act (!11.Ann. Star. eh. 111-1/2, sec. 4304(7))

Fees (per cask for ,',peILt-fuel shipments)

i'm I III II
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Illinois Radiation l'rotection Act (i!i. Ann. Stat. eh. 11!-1/2, sees. 211 et seq.)
Inspection and enflwcement
Transportatitm operations
Regulations
Fees (material licensing fees)
Material licensi ng (N RC-state regulatory agreement, state radiation

protecti_m program feature)

Illinois Commercial lransportation l.aw (111.Ann. Star. eh. t._51/2, sees. 18c-I 1()1
et seq.)

Inspection and enforcement (regulations-requirenwnts, responsibilities
and capabilities)

Regulations (adoption of federal regulations, consistency with federal
regulations)

Illinois Nuclear Facility Safety/",ct (111.Ann. Stat. ch. 111-1/2, secs. 1025A-6 ct

seq.)
Emergency response (financial support)
Inspection and enforcement

Indiana

Indiana Motor Carrier Act (Ind. Code Ann. secs. 8-2-7-1 et seq.)
Routing (rnotor vehicle, designation criteria)
Inspection and enforcement

Shipment restrictions
Regulations (adoption of federal regulations)
Fees

Indiana Radiation Control Act (lhd. Code Ann. secs. 13-1-2-1 et seq.)
Inspection and enforcement
Regulations (adoption of federal regulations, consistency with federal

regulations)

Fees (material licensing fees)
MateriaLs licensing (NRC-state regulatory agreement, state radiation

protection program feature)

Iowa

Motor Carrier Safety l_aw (unofficial) (Iowa Code secs. 321.449-321.450)

Regulations (adoption of federal regulations, consistency with federal
regulations)
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Iowa Radioactive Waste Management Law (ur_official) (Iowa Code secs.
455B.331-455B.34t))

Emergency Resp_._se
Permits (transport permit)

Regulations

Iowa Transportati_m Law (unofficial) (iowa Code sec. 321.266)
Incident notification

Department of Transportation Law (unofficial) (Iowa Code secs. 307.26-307.27)
Inspection and enforcement
Transportation operations
Regulations

Nuclear Transportation Regulations (unofficial) (Iowa Environmental Protection
Commission Nuclear Materials Transportation Rules, Category 567)

Shipment notification (prenotirica tion)
Regulatiorts

Kansas

Kansas Transportation Law (unofficial) (Kan. Stat. Ann. sec. 8-1746)
Transportation operations
Regulations

Emergency Planning l+aw (unofficial)(Kan. Stat. Ann. sec. 48-901)
Emergency response

Motor Carrier Regulations (unofficial) (Kan. State Corp. Comm., Transp. Div.,
Regs. 82-4-1 to 82-4-86)

Driver-operator traitaing (qualifications)
Inspection and enforcement
Insurance-liability (insurance requirements and limitations)
Incident notification

Regulations (adoption of federal regulations)

Michigan

Michi_.;an Radiation Control Act (Mich. Comp. Laws Ann. secs. 333.13501 et seq.)

Inspection and enforcement
Incident notification

Regulatitw_s
Materials licensing
Fees

I IIII I
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Fire l'revention Code (unofficial) (Mich. Comp. Laws Ann. sees. 29.1 et seq.)
Inspection and enforcement
Incident notification

Regulations

Radioactive Materials Transportation Regulations (unofficial) (Mich. Div. of
Radiological t teaith Rugs. I",325.5801 et seq.; Michigan Fire Safety Board

Regs. R2_-_.551et seq.)
Rc.uting (motor vehicle, rail, barge, regulations, designation criteria)
Emergency response (responsibilities and capabilities, financial support)
Inspection and enforcement (regulations-requirements)
Incident notification (regulations-requirements, methods, timing,

responsibility)
Shipment restrictions
Permits (traz_sport permit)
Regulations (adoption of federal regulations)

Michigan Department of Public ttealth Radiation Protection Regulations (unoffi-
cial) (Mich. Dept. of Public t lealth Rules R325.5001 et seq.)

Fees

Materials licensiL_g

Minnesota

M_,tor Carrier Law (unofficial) (Minn. Stat. Ann. secs. 221.033-221.035)

Driver-operator training
Inspection and enforcement
Insurance-liability
Incident notification

Permits (carrier permit)

Regulations (adoption of federal regulations)
Fees (carrier permit fees)

State Board of Health Law (unofficial) (Minn. Star. Ann. sec. 144.12(15)

Materials licensing

Minnesota Radioactive Waste Management Law (unofficial) (Minn. Stat. Ann.
sec. 116C.731)

Routing (motor vehicle, designation criteria)
Shipment notification (prenotification)
Emergency response
lnspectit,n and enforcement
Ft'es
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Hazardous Waste Transportation Regulations (unofficial) (Minn. Dept. of

Transportation Hazardous Waste Transportation Regs. 8870.0100 et seq.)
Driver-operator training
Insurance-liability
Incident notification

Permits (carrier permit)
Fees

Missouri

Missouri Radiation Control Law (Mo. Rev. Stat. secs. 192.400 et seq.)

Emergency response (responsibilities and capabilities)
Regulations
Materials licensing (NRC-state regulatory agreement, state radiation

protection program feature)

Missouri Hazardous Materials Transportation Regulations (Mo. Admin. Code
sec. 301.177)

Permits (carrier permit)
Regulations (adoption of federal regulations)

Nebraska

Nebraska Motor Carrier Act (Neb. Rev. Stat. secs. 75-363 et seq.)
Inspection and enforcement
Insurance-liability
Regulations (adoption of federal regulations)

Nebraska Radiation Control Act (Neb. Rex,. Stat. secs. 71-3501 et seq.)

Regulations
Materials licensing (NRC-state regulatory agreement, state radiation

protection program feature)

North Dakota

Materials Licensing Law (unofficial) (N.D. Cent. Code secs. 23-20.1-01 et seq.)
: Inspection and enforcement

Regulations
Fees (materials licensing fees)
Materials licensing (state radiation protection program feature)

North Dakota Motor Vehicle Act (N.D. Cent. Code Ann. sec. 39-21-44)

Regulations (adoption of federal regulations)
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Radiological ttealth Rules (N.D. Admin. Code art. 33-10)

Shipment notirica tion (prenoti fication)
Inspection and enforcement

Transportation operations
Regulations

Fees (materials licensing fees)
Materials licensing (state radiation protection program feature)

Emergency Planning and Community Right-to-Know Act (N.D. Cent. Code
Ann. sec. 37-17.1-07.1)

Emergency response
Fees

Ohio

Ohio Radiation Protection Law (unofficial) (Ohio Rev. Code Ann. sec. 3701.91)

Inspection and enforcement

Regulations (consistency with federal regulations)
Fees (materials licensing fees)
Materials licensing (state radiation protection program feature)

O1"6o Atomic Energy Law (unofficial) (Ohio Rev. Code Ann. secs. 4163.01 et
seq.)

Routing (motor vehicle, designation criteria)
Shipment notification (prenotification)
Regulations

Hazardous Materials Transportation Act (Ohio Rev. Code Ann. secs. 4905 et
seq.)

Routing (motor vehicle, rail, regulations, designation criteria)

Shipment notification (regulations-requirements, prenotification)
Emergency response (planning and training, financial support)
Shipment restrictions
Permits (carrier permit)
Regulations
Fees (carrier permit fees)

Radiation Protection Regulations (unofficial) (Ohio Admin. Code secs. 3701-38-
01 to 3701-38-39)

Inspection and enforcement
Regulations (adoption of federal regulations)
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South Dakota

South Dakota i-{adiation Res:)urces and Uraniunl Resources Exposure Control
.Act (S.I). ('odif. l_aws Ann..,,ees. 34-21-1 et seq.)

Shipment notificati(m (prenotitication)
Inspection and enforcement

1 Incident notification (re e,ulatit)n,,-requircn_ents, rnethods, timing,
rcspon.,,ibllity )

Regulation.', (consistency with ledcral reg,ulations)
Material,,, licensing (NRC-state regulatory agreement, state radiation

pr_)tectl_m program featurt,}

South Dakota ! tazardou,,, Xlatvrial.,, Transportation Safety Act (S.D. Codif. Laws
,A,lln. set. 4q-2SA-1 ct seq.)

]{ nlt'l'gV'llC.V l'e.'., pl, 'q 1st.'

Inspection and t'lll()l'telllellt

Incident m)titi_atiCm

Rce,ulati_m_, (ad_)ption L_Ifederal regulations)

Wisconsin

_\i,c_m_,in Radiation I'votecti_m Act (Wi,,. Stat. Arm. secs. t40.50 et seq.)
ln_,pectit)I'_and ,.,nfL)rc(..,mt'nt
l,X',,aulati_,n_,
l-e,.._,(material.,, licen_,ing fee.',)
\lat,.'rial.,, liccn.,,inb:,(.,,rateradiation protection program feature)

\\'iscon,,in [:lllt'l'_L'llt" x" I'lanning l.aw (unofficial) (Wis. Stat. Ann. secs. 166.01 et
:-,e(.l.)

]2"111L)r_e I'I C.V re.-,pt)nse

ll>urancc-liabilitv

II11 III- I1' I
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Appendix B. Glossary of Terms*

carrier: COITIp_tlly engag< ( in transporting high-level waste or spent fuel by land or
water.

cask: A large, thick-walled metallic container that provides shielding and physical

protection for highly radioactive materials. A cask may hold one or rnore canisters
of consolidated spent-fuel rods, high-level waste or spent-fuel rod assemblies.

chain reaction: The ._elf-sustaining splitting or fissioning of atomic nuclei in the core
of a nuclear reactor to release energy. A chain reaction can occur when the mlc]etls

of a uraniunl or plutoi_ium atom absorbs a neutron and splits into two smaller
atoms, emitting two or more additional neutrons in the process. If these additional
neutrons are likewise absorbed and cause fissioning (see fission), a chain reaction

commercial waste: Low- and high-level radioactive waste and spent fuel from
commercial nuclear power plants, naanufacturing industries and institutions (hos-
pitals, universities, research facilities).

contamination: The presence of radioactive material in a previously unaffected
Cl'lvirol_mOllt.

criticality: The D_int at which a reactor achieves a self-sustaining chain reaction.
When a reactor reaches criticality, various technical means are used to control the

heat necessary to generate electricity.

dedicated train: A train purp_sefullv configured and _perated to .,,crve a specific
functi(.n, such as to move a certain commodity, to use a certain type _,f equipment
_r t_ handle traffic for a certain shipper, l)edicated trains are in contrast to "regular
train..,," which generally tran.sD_rt various commodities using different types of
equipn_ent lora numbt, r of shippers.

defense waste: Radioactive waste re,suiting from weapons research, the manufac-
ture c_fnuclear wvap_m.,,, the repr_cessing of defense spent fue! and the operation
and dcctmlmissi_ming _f nuclear-powered ships and submarines.

-' . . I.t _, and":\dapted tr_m_ ()L R IVM -lra_zq,,wtalt(ut Pr(,\,ram Rel_'r('me: Glossarv, Acr(mqm 'q'
t-Jit,h,,._,,ral,hu,I)__)E R_.\'-I)1__.
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disposal package: A waste canister containing high-level radioactive waste, spent
nuclear fuel or other radioactive materials with all overpack designed for placement
in a repository.

fission: File splitting apart of tile nucleu.s of an atom, resulting in tile release of large
amounts of energy. Fission is usually caused by the absorption of a neutron in a
fissionable uranium or plutonium nucleus.

fuel assembly: Typically, a squa re array of metal rods containing enriched uranium
dioxide fuel pellets. Fuel-assembly arrays, range from 7 x 7 rods for a boiling-water
reactor to 15 x 15 rods (some 17 x 17) for a pressurized water reactor. Fuel for a
nuch_'ar power plant is loaded into tile reactor core in the form of fuel assemblies (see
fuel pellets, fuel rod).

fuel pellets: Small ceramic-like cylindrical units about {).4 inch in diameter and
abt_ut _1.5inch long containing fissionable uraniunl oxide, tile fuel used in a nuclear
power plant.

fuel rod: A 12- to 14-foot-long cylindrical unit holding nuclear fuel pellets. The fuel
rod is usually made from a zirconium alloy.

high-level radioactive waste: Spent nuclear fuel or the highly radioactive material
resulting from the reprocessing of spent nuclear fuel. Other material that the NRC
determines by rule or the I.)()E determines by order, consistent with existing law

to require isolation, is als_ classified as high-level radioactive waste.

highway route controlled quantity: The amount of radioactivity within a certain
type of package (set_, package) that makes it subject to DOT highway routing
requirement.,,. A.,, an examph_,, spent nuclear fuel would be a highway route
,._mtrtdled quantit\' of radioactive materials.

inconsistency ruling: Decision made by DOT that a state or local regulation is
inctmsistent with and, hence, preemptt,d by federal regulations. Parties affected by
.,,tate t_r local regulations can petititm I)OT to judge the consistency of tile rules.
\\'ithin 3{) days of an inconsi.stencv ruling, state or local governments may seek a
waiver of lt,t{eral preemption t_r challenge the ruling in federal court.

interim storage: The tempt_rary htdding of nuch_'ar waste before final disposal.

lixamph_,s t_t interim ,,torage of nuclear waste include spent fuel storage pools ,at a
react_w site t_r an MRS facility.

ionizing radiation: Fast-particle (alpha and beta particles} and electromagnetic
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waves (gamma rays) emitted frcm'l tilt, center (nucleus) of an atom during radioac-
tive disintegration. These particles and rays are capable of positively charging other
atomic nuch.'i they may encounter by remox'ing negati\'eiv cllary, ed eh_,ctnm_,.

l-ixarnple.,, of mmioni/in_ radiation include light and radio waves.

motor carrier accident: Road accident that re_ult_ in fatal(tie.,,, injuries and pr_perty
damage of 525() or rn_wu, as defined b\' the Bureau of Nlotor (arricr Safet\', Federal
t tighwav .,\dmini.,-,trati_m and IX)T fL_r('la_,,es I and Ii interstate mt_t_r carriers _t
property, i:edural re_ulati_m,, require re D,rting ,_t such accident,,,.

MRS tmonitored retrievable storage) facility: A .-,tructure to receive spent fuel
from1 commercial nuclear power plants, c_msLqidate and repackage the fuel, store
it temptwaril\ a_, required and _riginate the shipment of the waste to a permanellt
nuclear wa.,,te rep_.,,it_wv.

Nuclear Waste Fund: A fund in the U.S. Treasur\', mandated by the NWI'A,

composed t_l fees levied _m g,em.,rat_rs of ';pent nuclear fuel and high-Icx'el nuch.,ar

waste tt_ mower ali c_,,ts associated with the disp¢}sal of nuclear waste.

Nuclear Waste Policy Act of 1982 (NWPA}: lht_, le,4islaticm that prtwides for the
development, licensing, c,mstructien and (q:_cratitu'l of geeh)gic repo.,,itories for the
disD_sal of spent nuch.'ar itlel and high-level radioactive waste, lt also establishes
a program ,_t ru,,earch, dvveh_prnent and dc, m(mstratierL,, that will supp,_rt thL,
di,,-,posal _l rluctcnr wa:..,te.

Nuclear Waste l'olicy Amendments Act of 1987: The leg(slattern passed bv
Congress tm l)ucernbcl 22, 1_-,187,which amended the NWI'A.

overweight truck: ,.\ truck that cxo.'ed_, the weight limits _f a state highway ,_r
bridM,e.."-;hippc, rs need permissitm from state trarlspt_rtation offices to operate
ovurwcig, ht truck.,, on public highways.

OCRWM (Office of Civilian Radioactive Waste Management): The ¢_ffice within
DOl:. respires(hie ft_r implement(he, the Nuclear Waste Policy Act tfr IC,_82.

package: l£adioactix'e material and the p,_ckagine , ctm_p¢mvnts stlrreundin;4 it.

preferred route: A hi,ghwav cht_sen fl_r the shipment t_f "highway rtmte c¢mtrtqled
quantitie,," _}t radit}nctive materials usuall\' de_,ie,nated b\' a state rt_uting age, hey
with rt_uting re.',p¢_n.sibilitv. I I¢_wever, it a state agency d¢_es nt_t designate alterna-
tix'e rt_tltt.'s ft_r radit_actix'e materials trnnspt_rtatitm, interstate highwa\'s within that

State arc, defined a_, preferred rt_tltc'_,b\' I)( Yl regu lntitms and art' acct,pted rt_utes

I I I
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for radioactive materials transportation.

prenotification: Contacting specific affected parties of the planned shipn3ent of
radioactive materials, l?,vforc transporting ,,,pent fue! within or through a state, the
N R(_ requires the shipper to contact the gtwernor or the gox'ernt_r's designee of that
_,tate. IXYf regulations require the shipper to make sure each ctmsignee is aware of

the dates of shipment, the expected arrival and any special loading and unh_ading
in_truction_,.

Price-Anderson Act: The legislation outlining the methods for conapensating

nuclear power plant or nuclear transpc, rtation accident victims. Passed as Subsec-
titan 17ii of the Atomic Energy Act of I_-,_54,the l'rice-Anderstm Act established a
,_\',,tem in which a combination of go\ernment guarantees and private insurance
ctweragc would pay claims for personal iniury and prt_perty damage cau.-,ed by
lalltllMr accident,',. The legislation limits the liabilit\' an\' tH1cutility must _,ustain by
rt,quiring ali ntlclcar utilities t<+a_sist in damaFe payments sht_uld an accident
tWtLll'. ,,\mt_,t_dt"net'tts in l'-,q,Sand I t475 in+:luded I()-\'ear extensitm,, to the Act.

radioactive rnaterial {RAM): Any material t_r ctmabination t+f materials that

,,pr+nta net+tl,,l\ emits itmizing rad ia tion (,,ct, ionizing radiatio._. _at a _pecific acti\'it\'
gtcatt,r than t).t)t)2micrt+ctlries per gram.

rail routing: The rotltt' between the t+rigin and dt,,,tinatitm t+fa slaipment retrying by
rail. I}tt' tt_utt' may use the tracks of mtnt , that_ tree railroad and may require the

,_hipnavnt tt_ mt,x'v in I'FIoIe than fmc train during its trip. There are no specific rail
rtmting requirements ft_r ha/ardL_us materials, but railroads are required to
cxpvdite such slaipments as mucla as pt_ssiblc.

repository: ,.\t_\' facility licensed b\' the NR(' fl_r the pernlanent deep geologic
-: disposal t+l:high-level radit_acti\'e waste and +,,pent nuclear fuel. Includes both

surface and subsurface areas where high-level radioactive waste and spent nuclear
fuel handling atlti\ities are c_mducted.

shipper: The party responsible for the mt_\'ement of waste ox'en through the material

-- max' bf: physicall\' transpcuted by sorneune el.,,e. Under the NWI'A, IX)E will be
resptmsible as the shipper for waMe shipments to and from NWI_A facilities, while

- the carrier transp_rting the waste may be ct_FFimt_n carriers.

__ shipping cask: ,,\ spt,ciallv designed ctmtainer tlSt,d for shipping radioactive
n,,_terials, ('_t.c cask).

-'= shipping papers: Shipping t_rders, bills of lading, manifes.,ts or _thcr shipping
- I II

-" Transportation Handbook • 41

.7



docunlents serving a similar purpose, containing tile information required by
federal regulations.

spent nuclear fuel: Fuel that has been used in a nuclear power plant's reactor t¢_the
point where it i'lo longer contributes efficiently tt_ the nuclear chain reaction. Spent
fuel is thernaallv ht_t and highly radioacti\'e (see chain reaction).

state routing agency: The agency designated bv tile state to be responsible for the
developnwnt of higlaway routes for the transportation t_f radioactive materials
through that state.

storage cask: Container used for temporary storage of spent nuclear fuel or high-
level nuclear waste at a reactor, interim storage facility or MRS facility (see cask).

transuranic waste {TRU): Waste materials containing nuclides with an attmlic
number greater than 92 (uranium). lt is prod_lced from weapons fabrication and
reprocessing of plutoniunl.

I
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Midwestern High-Level Radioactive Waste Transportation Project

Publications

MidwestcrJl Radi{,h,_ical l:mcrNcJtcy Preparedm'ss and Response Ay,enctt
Report (May l t}_)0)(DC}I:./Ct t/ !{)402--2)

Radiom'tivc Materials Traplsp{,rtati:,z Sati't!l 7"raiplilzg Report (May 1990)
(DOE/C! 1/ 10402--3)

Report oll Multml .4ld .4_rccmcltts f_,r Radioh,Nical Trallsportation
EmcrSepaics (May 19t}0) (DOE/C! t / 10402--4)

Model State Mlttual Ai_t A_rccmcnt (December 1_)90)
{1_)01:!/'CIt/1()4{)2--5)

Midwesh'rll t liNh-l.cvcl Radioactive LMlsIc 'FraJlSllorhltioll Prilller
(May 1991) (DOE/Ct I,/10J,02--9)

Midwestcmt Shttcs tti_llwa!l R_mtin_ Re]_ort (November 1991)
(DOE/Ct t / 10402--- 1{})

Timing a_Id l--ulldiuN {}fEmcr_emy Resp{}llSeTraining ili Midwestern
States {November 1991) {DOE/CIt / 1{}4{}2--14)

tti,_llway htfrastrt.'tttrc RCl,ort (February 1992) (DOE/Ct t / 1{}4{}2_16)

hldcx of Avaihlbh' Resoltrces {May l t992) (DOE/RW/10402--18)

tqamtbt}{_k'_t tti,_h-Lc't'cl Radi{}a{tivc Wastc TrallSp{}rtation
(October 19t}2) (DOE/Ct !/10402--19)

"lo order publications, indicate the number of copies you wish to receive,
complete name and address informatiola below, and send this form to

MIDWESTERN HIGH-LEVEL RADIOAC FIVE WASTE PROJECT
THE COUNCIL OF STATE GOVERNMENTS
641 E. BUTTERFIELD ROAD, SUITE 401
LOMBARD, IL 60148-5651
312/353-0813 (FAX)

Name:

Company:
Address:

Phone:
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