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SUMMARY

This report has heen preparcd to address local
fransportalion  i5sues  concerning  cwrrent  and
potential operations at the Nevada Test Site (NTS),
to document the results of the NTS transporiation
risk analysis, and to provide information and
supporting documentation for the Environmental
Impact Statement { EIS} for the NTS and Off-Site
Locations in the State of Mevada, Four altematives
are evaluated m the NTS EIS: Allemative |,
Continue  Current Operations, (Mo Action);
Alrernative 2, Discontinue Operations; Alternative
3, Expanded Use; and Alternative 4, Alternate Use
of Withdrawn Lands, The transporiation risk
analysis estimated the health risk from highway
transportation of DOE-generated low-level waste,
mixed waste, and defense-related nuclear matenials
for each of the Tour alternatives.

Stakeholders have identified wansporiation, health,
and safety issues as their paramount concern, In
response to these concems, the U5, Department of
Energy, Mevada Operations Office (DOENV)
solicited and received input from the public
through public meetings and in meetings with
federal, state, and local organizations; and
comimissioned a  transportation  study.  The
stakeholders and U, 5, Depariment of Energy
(OEY established the Transporiation Protocol
Working Group amd Big Group 1o further discuss
issues  associated  with  NTS  transportation
activities. The Transportation Protocol Working
Creoup submuitted over 20 recommendations to the
DOE concerning the transportation of Jow-level
waste 0 the WTS These recommendations
covered areas such as informabion gathering and
dissemination; Emergency résponse
communications,  oquipment, and  framing
operating procedures: and route selection.  The
recommendations of the Transporfation Protogol
Working Group are discussed in Chapter 2.

The DOEMY has also begun a comprehensive
study to assess the potential social and cultural
effects on American Indian people from ihe
transportation of low-level waste and mixed waste,
The study will focus on the American Indian

pecple who reside along three of the primary
routes previcusly evaluated for risk in the NTS
EIS. The DOE is comminted 1o having the study
reflect the full range of American Indian options,

As part of its mission related 1o Defense Program,
the DOE maintains and operates a special fleet of
trucks and trailers used to transport Category 11 or
higher nuclear material between Department of
Defense (Dol and DOE sites in a safe and secure
manner.  The DOEAlbuquerque Operations
Office, Transporiation Sateguards Division is
responsible for the operation and maintenance of
these safe-secure trailers and support vehicles.
Since the establishment of this program in 1974,
the DOE Transportation Safeguards Division has
pecumulated more than 120 million kilometers
{km) {73 milhon milesy of over-the-road
experience  transporting  DOE-owned  nuclear
materials withoul an accident that resulied in a
release of radicactive material.

Another significant program managed by the DOE
that includes transportation activities is the
Environmental Restoration’Waste Management
Program. Two low-level waste management sites
for the DOE complex are presently located at the
MTS.  Two addiional missions which would
expand operations  al the NTS are under
consideration: the addition of the disposal of Tow-
level mixed waste from off-site generators, and the
CXPANSIon of current disposal facilities {0 receive
significantly more waste. Expansion of these
programs would result in an increased need for
support services in the areas of shipping, handling,
and dispesal of hazardous materials.  Intersiate
transporiation of ow-level waste is also an integral
part of these expanded missions.

This study used twa different madels to caloulate
risk: (1) potential risk associated with Defense
Programs Transportation Activities (ADROIT),
and (2) a compuler code combining  user-
determined metgorological, demographic,
transportation, packaging.  and material factors
with  health  physics  data. Thaz second model

&1

Wodunse b, Appemdis 1



NEFADA TEST SITE FINAL ENVIRONMENTAL IMPACT STATEMENT

(RADTRAM-like] was used to caleulate the
expected radiological consequences and accident
risk of transporting radioactive material for waste
management activities.  Because of national
security concerns associated with special nuclear
material, the DOE developed ADROIT wo define
the potential risk associated with Defense Program
transportation activities, A EADTRAN-like model
was used to caleulate the risk associated with the
Waste  Management  and  Environmental
Restoration Program.  This model was used based
on the stakeholder request to see each step in the
process, This model is comprised of a combination
of spreadsheet, and a computer programming
language for problems that can be addressed in
algebraic terms (FORTEANY numbers, A detailed
discuszion of the model 5 contained in the
Suniniary of the Transportation Risk Assessmneni
Results for the Envivonmental Tmpoact Statenent for
the Nevada Test Sive amd Off-Nite Locarions in the
Starte of Nevada (DOEMNY, 1996),

The results of the transpantation risk analysis show
that the human health risks from transportation
operations are low under any alternative, and are
nat significant contributors to the total risk from all
operations under these alemnatives. The expected
numher of occurrences of cargo-related health
effects were calculated for both incident-free and
accident scenarios for radipactive and hazardous
cargo,  Wehicle-related health effects of traffic
fatalities and injuries were also calculated. The
maximum reasonably foreseeable accidents for
low-level waste and mixed waste transporiation
were assessed.  There are no maximum reasonably
foreseeable Defense Program accidents that would
result i o radioactive release. The total human
health risk is dominated by vehicle-related deaths,

mjuries, and illness and even those numbers are
low. Radiation-induced fatalities and illnesses
result predominantly from incident-free exposures;
however, the expected number of latent cancer
fatalitics is extremely small in either case.

Of particular interest locally were the in-state risks
of low-level and mixed waste trangportation. As
far as in-state routes are concerned, vehicle-related
fatalitics and injurics dominate the risk, followed
by incident-free radiation-induced fatalitics. The
risks along all in-state routes are very bow, and, are
wilhin the uncerfainty bands of the analysis. These
risks are s0 similar, that it 35 not meaningful o
rank routes solely on the basis of risk, The resulis
indicate that routing decisions need oot rely solely
o the health risks as they are all similar, and all
are low; however, certain routes do exbabit small
risk reductions over others and could be used as a
risk management tool, Reduction of total risk can
be achieved mainly by selecting the route from a
given gencrator site with the lowest vehecle-related
risks,

Risk is not the only concern in the transportation of
radioactive and hazardous waste to the NTS.
Conzequently, the THOE will continue to interact
with the stakeholders to ensure that kocal concerns
are brought to the attention of carriers selecting
routes; will ensure that full government-to-
government consultation with American Indian
tribal governmenis occurs; and will continue to
conduct all operations, including shipping, in a safe
manmnecr,

Volume 1, Appendix |
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LO INTRODUCTION

1.1 Purpose and Scope

The NTS is a multiple-facility site that supports a
diverse range of DOE mission objectives.
Although the principal mission of the NTS has
been to conduct nuclear tests, and more recently,
to maintain a resdiness to conduct nuclear tests, the
MTS has also supported other DOE sctivities in the
wiaste management, environmental restoration,
non-defense research and development, and work
for others program. This report was written to
address the local issues comcerning these and
potential future operations and w  provide
information and supporting documentation to the
KTS EIS, particularly by summarizing the
transportation risk analysis.
Four alternatives have been identified for
evaluation in the NTS EI5:

- Alternative t, Continue Current Operations
Mo Action)

. Alternative 2, Discontinue Operations
*  Alternative 3, Expanded Use

. Alternative 4, Alternate Use of Withdrawn
Lands.

Alternative 1 is defined as the continuation of
engoing DOE and interagency programs, activities,
and operations at NTS. It also includes the
provision for continuing past operations such as;
mninlaimng and conducting nuclear weapons tests,
and disposal of waste generated from some cufside
SONroes,

Alernative 2 represents one end of the spectrum of
options considered in the EIS. This altemative
would result i site ¢losure, with the exception of
required activities in support of site security and
environmental monitoring. All current programs,
including waste receipt and disposal activities,
would be discontinued.

Under Alternative 3. use of the NTS and iis
resources would be expanded to support national
programs of both a defense and nondefenss nature,
This would mean 2 significant Increase In
opportunities  for wse of the NTS and its
capabilities and resources in support of ongoing
and new Defense, MNondefense Rescarch and
Devalopment and Work for Others Programs
activities, The increase in activities would resull in
increased highway transport of hazardous materials
and weste to and from the NTS,

Alternative 4 places new environmental and
economic-based activities at the NTS. Under this
alternative, potential new programs and activities
would depend on future mission requirements,
land-use designations, and withdrawal status at the
NTS. One key feature of this alternative, as
defined in the NTS EIS, is that the DOE waouid
stop all defense-related activities, including most
of those under the Work for Others Program.
Waste management operations would continug in
support of ongoing DOEMNY  operations  and
activities,

The current mission of the NTS is to maintain
readiness 1o test nuclear weapons.  Under
Alternative 3, Expanded Use, the mission of the
NTS would increase to include many stockpile
stewardship responsibilities, such as weapons
assembly and disassembly, and storage of
phatonivm pits and other highly enriched nuclear
material. This mission requires the transport of
special nuclear  material 1o the NTS.
Transportation scenarias have been developed for
these activities and modeled to define the risk
associgted with the trapsportation of special
nuclear material. The type of weapons, specified
rowtes, and olher  associated  information s
classified for reasons of national security.

As part of its Defense Program mission, the DOE
maintains and operates a special fleet of trucks and
trailers used to transport Category 11 or higher
nuclear material between Do) and DOE sites in a
safe and secure manner. The DOE Albuguerque

———— www e
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Operations  OMce, Transportation  Saleguards
Division 15 responsible for the operation and
maintenance of these safe-secure trailers and
supporting vehicles, Sinee the establishment of
this program in %74, the DOE Transportation
Safeguards Division has accumulated more than
120 million km (75 million miles) of over-the-road
experience in transporting DOE-owned nuclear
materials without any accident that resulted in a
relesse of radicactive material.

The DOE is responsible for managing and
operating  complex-wide  radioactive  Waste
Management  and  Environmental Restoration
Program activities. These programs provide for
the comprehensive management of all DOE-
generated radionctive waste, as well as some non-
DOE defense-related wastes. As part of these
programs, twoe low-level management sites are
located at the NTS5. In accordance with the
provisions estabiished in the Atomic Energy Act of
1954, the MNTS has received radioactive waste for
disposal from the DOE and the Do) generators
since 1976,

This current mission of managing DOE and Dol
low-level waste s under consideration  for
expanson within the DOE complex, Two patential
expansions of the DOEMNY mission are; the
addition of Lhe disposal of low<level mixed wasie
from off-site generators on the NTS, and expansion
of the currcntl disposal facilities 1o receive
signifcantly more low-level waste, Generator sites
arg shown on the map of the United States in
Figure 1-1. Future defonse mission activities af the
WS could also include storage andor production
of apecial nuclear materials. Expansion of these
progeams would result i an increased need for
support  services  in e areas of shipping,
management, and disposal of hazardous material.

Dsring the scoping pericd Tor the NTS EIS and s
subsequent meetings with the DOE, some members
of the public, elected officials, and private issue
advocacy groups expressed concern about the
DOE's ongoing and expanding radicaclive waste
add puchesr matenials management activities at
NTS,  These stakeholders asked the DOE 1w
pravide them with more information about the

potential msks t© human health associzted with
rransporting  radioactive  waste  and  nmuchear
materials Stakehelders  were  particularly
mnterested in local transporiation issues, such as the
routing of radioactive shipments in and around
southern Nevada metropolitan areas, and the
potential for using rail systems as an option to
highway transport. A map depicting the NTS,
nearby states, and the regional highway system is
given in Figure 1-2

The transporiation risk analysis in this swedy
cstimated the health risk in terms of both vehicle-
related death and injuries and cargo-related deaths
and illpess such as; latent cancer fatalities from
highway transportation of DOE-generated low-
level waste, mixed waste, defense-related nuclear
malerials, and bulk shipments of hazardous
chemicals for each of the [our alternatives. The
study also assesses the nonrediclogical risk
(vehicle emassions) of health effects associated
with all DOE transportation activities. Rail and
intermodal  transportation  options  were  not
evaluated in the risk analysis, but have been
included in Attachment E. The eovirenmental
consequences of highway fransportation and on-
site operations are dissussed in Chapter & of the
Final WTS EIS.

The remainder of this chapter provides backpround
information, and a summary of the results, and
conclusions of the transportation nisk analysis.
Chapter 2 contains a discussion of stakeholders
concermns and recommendations issues. Chapter 3
summarires the transporation risk analysis for
Defense. Waste Management, and Environmental
Restoration Program. References are provided in
Chapler 4. 5ix attachments provide addittonal
details and supporting information for this study.

Several  changes  have  oocurred  between
publication of the Transportation Stedy in the WTS
Draft EIS and publication in the Final CIS. The
Transporation  Proweel  Working  Group’s
recommendations have been added w Chaprer 2.
This chapter has alse been revised o remove any
implication that full government-to-government
consultation with American Indian tribes has
occurred. A discussion of past and planned

Wolums 1. Appendis 1
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Figure 1-1. NTS EIS Transportation Study Waste Generator Locations
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Figure 1-2, NTS Map
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American Indian involvement in low-level waste
transportation issues has been added.

In response to concerns that the transportation risk
code, RADTRAN, was not used in this analysis to
cileulate the transportation risk, a study (IT
Corp, 1995a) was conducted to compare the results
generated by RADTRAN to those generated by the
model used in this analysis. The results of that
comparison  are summarized in Scction 3.3.1 of
this study,

Chapter 3 includes sites specific Defense Program
atalvses,  ‘hazardous material  and  waste
(radicactive low-level, mixed and hazardous)
analvsis, and maximum foreseeable accidents. Ap
WTS-specific  analysis of the rsk of the
transportation of defense-related nuclear matenals
has been conducted and the resulis of that analysis
have been added in Section 3.2, Several waste
management iransportation activily scenarios have
also been added (Section 3.3%  incident-free
nonradiclogical  health  effects,  incident-free
maximum individual  doses,  the maximuem
reasonably foresceable accident, and the risk from
transportation of low-level waste {(contaminated
s0il) from the Tonopah Test Range 10 the NTS for
disposal, A hazardous chemicals shipment
transportation risk analysis has also been addead.

In addition, a number of minor mathematical errors
have been corrected. These comrections do not
significantly increase the risk results, or do they
affect any of the conelusions.

1.2 Background Information

A sitewide EIS
implementing

is required by the DOE's
regulations for the Natonal
Environmental Poliey Act, to evaluate the
environmental  impact associated with DOE
activities and programs, including current proposed
activities,  The NTS EIS provides a means 1o
evaluate the potential effects of changes in
operations and changes in the site’s missions, as
well as an oppontunity to consider the wtal effects
of reasonably foreseeable activities. An EIS is also
required for any federal actions that have the
potential for significant environmental impact,

Through the Record of Decision, the DOE will
make imporiant decisions regarding the mission of
the NTS.

Stakeholders identified transportation, health, and
safety issues as a paramount concern during the
NTS EIS scoping process, The DOE conducts
transportation operations in accordance with the
requirements of  the 0[5, Department of
Transportation  and  applicable 115, Muclenr
Regulatory Commission regulations (Attachment
AN, in accordance with their own orders, and it
holds an excellent transportation record, DOE,
(19934). Under Altermnatives 1 and 3, the Defense
Program activities continue interstate
fransporiation of special nuelear materials o the
NTS. Much of the waste identified in Chapter 4 of
the NTS Final EIS is penerated by DOE and Do)
facilities outside the State of Nevada. Therefore,
interstate trangportation of low-level radioactive
waste is an integral part of the Waste Management
Program, and those associated activities have the
potential 1o increase under Alternative 3.

In response 1o similar concerns throughout the
DOE complex, the DOE is funding several studies
designed to provide additienal information on
transportation risks and alternative modes of
transporting various types of waste. The DOE's
ldaho  Mational Engineening  Laboratory s
evaluating the costs and risks associated with
alternative  modes  of  spent  nuclear  fuel
transportation, including  intermodal  and  rail
oplions,

The proposed  action of formulating  and
implementing an integrated Waste Management
Program s evalwated wm the Droft Wasie
Managenent Programmatic KIS ¢DOE, 1995¢) that
would include consolidating  existing  waste
management operations, and establishing a waste
transportation network, This Programmatic E1S
containg a transportation risk assessment which
identifies human health effects in terms of the
expected number of faalities and injuries.
Howewver, it would not be appropriate to compare
these results to the NTS ransportation risk results
because different assumptions were ysed, For
example, the Waste Management EIS asgesses

Wolume |, Appendis |
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effects over 20 vears, and the NTS study assesses
effects For onily 10 years.  Furthermore, the
assumplions used to develop the alternatives in
ecach EIS are different. including assumptions
about volumes of waste, and different models were
used (o caleulate the risk. However, the resulis of
hoth studies indicare that transporation rizsks are
Very ko,

The DOEMNY has also solicited and received input
from the public through public meetings and
mectings with federal, state, local governments,
and ather organizations, The fransportation risk
analysis draft outline and preliminary deafit input
were provided to parlicipants of the general
transportation meetings. Comments were received
during these meetings and  incorporated, as
appropriate.  From this, a group of concerned
stakcholders, called the “Big Group™, was
identificd to meet on a regular basis to focus on
general transportation  issues, Additionally, a
Transportation  Frotocol Working  Group  was
crealed to focus on technical asues,

The DOE met with the Consolidated Group of
Tribes and Organizations (CGTO), and gave a
brief presentation on transportation issues. The
DOEMNY  officials  later visited  three  tribal
governments  and  gave  presentations  on
transportation issues that could affect tribal lands
or - interests, Mo further studies or  any
consuliations were conducted. A comprehensive
study has been inttiated to assess the potential
social and cultural effects on American Indian
people from the transportation of low-level and
mixed waste.

1.3 Semmary of Resulis

The DOE has over Tour decades of experience in
the safe rransportation of hazardous materials and
waste,  Althowgh accidents involving wehicles
containing radicactive maternal have cocurred, no
significant  releases,  exposures, or  radiation
fatalities have ever oocurred, The expected number
of oceurrences of cargo-related healih effects were
caleulated for both incident-free and accident
scenarios Tor radioactive and hazardous cargo.
Vehicle-related health effects of waffic fatalites

and injuries were also calculated. Results of the
transportation risk analysis are  discussed in
Sections 3.2.3 and 3.3.4.

1,31 Defense Program

The DOE has evaluated and reported the nsks
{consequences and probabilittes) associated with
ransparting Defense Program nuciear material in
the Defense  Programs  Tramsporsaiion  Risk
Assessment; Probabiliies and Consequences of
Accidental  Disposal of Rodiogetive  Mewerial
Arising from Cff-Site Tremsporiation of Defense
Program Materisl, (SNL/NM, 1994). The annial
risk for shipping various cargos was evaluaied
based on many factors including, but not limited
t0; the transportation mode, how often and how far
each cargo must be shipped, the specific route, and
the population density along specific routes,

Under Alternative | the risk of a single latent
cancer fatality (LCF) due to  incident-free
transportation  of Defense  Program  noclear
materials has been caloulated as 4 x 107 and the
nonradiological risk due to vehicle emissions is
L85 ® 10 The expected number of fraffic
fatalities is & x 10, The risk of a single accident-
initiated LCF is 8 x 10",

Defense  Program  setivities  described  in
Alternative 3 could inclede certain stockpile
stewardship responsibilities (storage of plutonium
pits and assembly and disassembly of components
and weapons) and management of Defense
Program surplus materials. This is in addition to
the activities described in Allermative [ The rnisk
of a single LCF due to incident-free transportation
15 214 x 107, and the risk of nonradiological
health effects from vehicke emissions is 4.01 x 10
The expected number of  traffic fatalities is
106 = 107, The risk of a single accident-
nitigted LCF 15 1 x 10, The transportation risks
for these additional activities are also being
evaluated in programmatic environmenal impact
statements being prepared by the DOE,

1.3.2 Waste Managemeni Program

The fotal human health risk  asseciated  with

Volume 1, Appendix |
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hazardous materials and waste transportation Tor
the waste management activities is dominated by
vehicle-related deaths and injuries, and even those
munbers are bow: 2 Badalities and 27 injuries in
M years (0.2 fatalities and 2.7 injuries per year),
and a 0.003 risk of nonradiclegical health effects
due o incident-free  transportotien under
Altermative 1; and 8 fatalioes and 103 injuries in
U0 wears (0.7 fatalites and V3 injuries per vear),
and an 0012 risk of nonradiological health effects
due  do incident-free  ransporiation  wnder
Allerpadive 3. Typically, 30,000 traffic fatalivies
cecur each wvear, It is evident that the 0.2 or 0.7
fatalivies due 10 wansportation operations under
Alternatives | and 3 represent minimal increases in
the national number of traffic statistics.

Radiatton-indueced fatalities and illnesses result
predominantly  from  incident-free  exposures;
however, the expected number of latent cancer
fatalities is extremely small in any case. For
instance, under Alternative 1, the total nember of
expected LCF is 2.5 x 107 in 10 vears, which
would be 2.3 x 10" annually (2.5 x 107 equals
0.0023, or about two and one-half fatalities every
OO wears). ©OF the total LCFs, (L0025 are
afinibutable to  incident-fres transportation, and
only 11 = 107 to accident  scenarios,
Approximately 2,500  people die of cancer
each wvear i Nevada, and transportation of
radiosctive  waste o the ™WTS  under
Alfernative | adds 008025 to that todal.  The
results for Alternative 3 are slightly higher than
those for Alternative 1, although they are
stll low: 0077 (7.7 x 10r%) LCFs in 10 years,
This is primarily because of the greater quantities
of waste being shipped o the NTS under the
Expanded Use Alternative.

The maximum reasonably foreseeable low-level
wasle and mixed waste transportation accidents
have a probability of occurrence of 8.08 x 107 (for
low=level waste) and 3.23 x 107 {for mixed waste)
under Alterative 3 for the most severe
consequences  of latent  cancer-fatality  and
detriment.  There are no maximem reasonably
foresecable Defense Program accidents which
would couse a release of radioactive material,

1.4 Conclusions

The results of this transportation risk analvsis show
that the human health risks from transportation
operations are low under any altermative, and are
not significant contributors to the tosal risk from
all operations under these alternatives. Along the
in-state  routes, vehicle-related fatalities and
injuries dominate the risk because they are
similarly followed by incident-free radiation-
indvced fatalities. The risks along all in-state
ronnes ore bow, and within the uncertainty bands of
the analysis; therefore, it 15 not meaningful o rank
routes solely on the basis of risk.

Risk of course, is not the only 1ssue of concern in
the transportation of radicactive and hazardous
wiaste 1o the NTS. The DOE will continue its
policy of interacting with the smakeholders,
ensuring that local concems are brought to the
attention  of carriers  selecting  routes,  and
conducting all operations, including shipping. in a
safe manner.  The DOLE will also begin full
govemment-to=government consultation with the
affected Amerncan Tndian tnibes,

-7

Volume 1, Appendix i



NEVADA TEST SITE FINAL ENVIRONMENTAL IMPACT STATEMENT

This Page Intentionally Left Blank

Volume 1, Appendiy 1



NEVADA TEM SITE FINAL ENVIRONMENTAL JMPACT SFATEMENT

2.0 PUBLIC ISSUES

2.1  Public Involvement

Public invelvement has played a significant rele in
the development of this study., During the MTS
EIS public scoping meetings, transportation was
identified as a major concern ranking second
behind issues associated with the alternatives, At
the same time, local communitics expressed
concen over the routes used to ship low-level
wasle, as well as the route selection process. They
also made it ¢lear that they felt the DOE could do
a better job of communicating with  local
governments on transportation issues.

The DOE solicited and received comments From
the public during s senes of fransportation
meetings held with federal agencies, siate, and
local government organizations. Bpecific
concerns expressed ingluded;

- Health and safety issues

. On- and off-site transportation risks

. Railroad options

. Local highway segments

* Carreer and route selection

. Applicable laws and regulations

. Emergency response and procedures

# [dentification and analysis of alternative
routes, monitoring shipments, packaging,
and handling requircments.

These issues were repeatedly identified at various
transporation mestings during the scoping period,

and in comments provided on the [rafi
Implementation Plan for the NTS EI%, To the

extent possible, the DOE intends to address these
COnCerns in this report.

The DOEMNY has accepled responsibility tor
Improving communications with state and local
governments, as  well as  the  public. In
respomse 1o issues raised by ity officials firom
Morth Las Vegas, Nevada, concerning low-level
waste shipments along Craig Road, the DOE/MNY
met with North Las Vegas representatives in July
1994 i discuss their concems. The news about

this meeting was not well-received by other local
communities, and received an unfavorable report
in the media. Following this, the DOENY again
sought to berer identify and address the wide
range of local concemns.

During the formal NTS EIS scoping period
{August 10, 1994, through November 10, 1994, it
became clear that transportation was an issue that
required  attention. Therefore, a  separate
transportation meeting “Big Group™ was held on
MNovember |5, 1994, as a follow-up to an August
meeting, o elicit further local government
comments on spectlic 1ssues and concerns 1o be
included in this Transportation Study, An advance
notice af the meesting wias announced in the press
so interested citizens could also attend.  The
meeting was attended primarily by representatives
of the state, surrounding counties, and cities
located near the MTS. A draft outline for the study
wis provided 1o paricipants at the meeting, and
time was provided at the end of the meeting for
public comment,

Dunng the Novemper meeting, several “one-on-
one” meetings with the DOENVY ransportation
leam were requested by local representatives.
These meetings (Table 2- 1) otfered an opportunity
for the specific concerns 1o be heard, as well as for
DAOEMY technical experts to answer questions in
an informal setting. [t was suggested during the
first of these meetings. and supported during
others, that working groups he established o focus
on the technical details of the risk asscssment and
transponation protocol. Comments and responses
from the “Big Group™ mecting held April 20, 19935,
arg provided in Attachment C, Public Panticipation
In The Transportation Study.

At the Apnl 20, 1995 meeting. in addition to
providing a tramsporation stedy status update, a
session without DOE representatives was held and
stakeholders identified the positives and negatives
associated with the development and content of
DOEMNY s Dealh Transportation Sudy, When the
DOE  pamicipants  were invited  to rejoin the

-
i
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Tabie 2-1. Transportation meetings held on the NTS EIS Transportation Study
{Pope | ol 5)

el e e —— e —

EIS Transportation Study Meetings

Host Oirganization

ate

Loeathon

Loeal & Cownty Ciovemaien

Aogust 22, [994

CHOEMNY Apdivesivm
275} 5. Hiphland
L.as Voegas, Mevada 89105

Liniversity of Mevada, 1.os 'l.-'n:gn'-:
Parey Beid Center

Movember 15, 1994

Lniwersity of Mevada, 108 Wegas
Harry Eeid Cenper
Las Wegas, Nevads B0 54

Ularkl Ciotangy

December 6, 19594

0001, Clark Avenue
Sunte 570
Lns Wegas, Mevuds B9 101

Uity ol [emdersan

December T, 1994

21% Lol Sireci
Hemderson, Nevalo SWifs

Ciky ol s Wepas

Dhecember 12, |94

ITHS E. Saharn Avesus
Ruilie 440
Las Vegas, Nevada B9 104

ity s Morth L.as Yepas

Drecember 13, 1994

2HH Civie Center Drive
Las Vegas, Mevada H90E0

Waulder ity

January 5, 1993

1603 Arizona Strecl
Haulder City, Mevada S90S

Lineoln Coungy

Jnruary b8, 1995

Hewand Hughes Collepe of Enginesering

Univessity of Nevada, Las Vepgas
Las Wegns, Mevada 89154

Froygrams

Pdye Uounty Yaraary 16, 1995 HMuclear Kepository Ciifice
Fahrump, Mevada B2041

White IFing County Febroary 10, 1943 Ely, Newaln §930]

Cormmunity Advisory Board for the NTS | March 1, 1995 Holiday lnr Crowne Maza

Las Vepas, Mevada 85105

Emmezraldi Couny

March 13, |55

Ezmerilda Cownty COoumhioise
Ciabdfbeld, Mevan B3

ity of Lawghlin

March 14, 1995

Hilbray Industries
A6 Southpaink Clircle
Laughlin, Movada BM2w

Sohiern Poinee 1ol Azsocialion

March X2, 1995

Southern Fajuse Field Sugiwen
S Giworge, Liah 54770

Em'.u-r-m:; ol Mevada, Las Vegas

Apeil 20, 1995 University of Nevadn, Las Vegus
Moy Reid Center Harry Rudd Cenler
Las Vepas, Navada 59154
Vilume | Appendi | 2-2
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Table 2-1. Transportation meetings held on the NTS EIS Transportation Study

[ Page 2 of 51

Rig Group Working Meetings

Host (hrganizaiion Dt Location

THIEMY Tuky 1994 Ui 5. Depariment af Fnerpy
Mevada Cperations Oilice
63 5, Highland Dirive
Las Viepas, Mevada RO 1w

(L Fat Y Mavember 19494 llni\-ur'\.'ir_l, of Mevada, Las "'-.".;S;"-\.
IFarry Reid Center
Las Vepas, Mevada Bwl 549

(541 Apnl 1905 University of Mevada, Las Vepas
Harry Kedd Center
Las Vepas, Mevada 59154

| IR Y Al 19 Ll.% I_!l.:'.l'ln;1,|1|r'ﬁ_'||l nl nerEy

2621 Lusee Womid
Bldp C-1 Audisciem
Morih Las Vepss, Movala 89030

Tramsportation Protoosl Working Group Mectings

Hast Organization

Date

NOEMY

DOE R

Location

April f, 19¥%

[esen Besearch Instinle
T8 E. Flamningo Boad
Lus Vegos, Mevada #9009

April X7, 1995

Clark Comnty O o
00 Clark Avenme, 83740
Las Wegas, Mevida B9 1601

Dby

bfav 32, 19493

Clurk Cowndy £ Tiges
301 E. Clark Averue, 85T
Lns Vegus, Mevada 1900

INHUNY

Janaary 11, 15905

Digsert Bescarch Instidyie
THR E. Flamingo Road
Las Vepas, Mevola 49109

DOEMY

Fehruary 1, [9%6

LL&. Department of Fnergy

221 Losee Road

Widg, C-1 Asdaorum

Mosth Las Yopus, bevadi 8%

TROE Y

Mlarch T8 V96

Canplerenee Call

[ MY

Al 100, |58

Coitlereoce Call

—— e —___— -
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Table 2-1. Transportation meetings held on the NTS EIS Transportation Study

(Page 3 af 5)
Transportation Risk Working Groop Meetings
Host Organization Date Location
DOEMW My 16, 1995 LLE Depamment of Energy
Mevada Operations Office
2765 5. Hightand
Las Wegas, Mevada 49109
LMAE Y lune | %, 1995 IT Carparation
4350 5. Vallew View, £114
Las Vegas, Mevada #9103
Draft Implementation Plan Meetings
Commanity Advisery Boord fof the WTS | February 1, 1995 Holday [ Crowne Plazs
PFrograms Las Vegas, Mevada 89109
DROEMY Fehrzary 7, 1965 U'niversity of Mevala, Las Wegas
Las Wegns Camgus Classronen
Building Complex
Las Vegas, Mevada 89154
DOEMNY Fehruary 9, 1005 Unifveraity of Mevada
Reno Campus Classroom Student
Limiern Building
Remy, Mevada #9557
DOEMNY Sarch T, 1595 DOEMNY Auditarium
2753 5. Highland
Las Vepas, Mevada B9 0%
OENY March %, 19495 Reno Sparks Corvention Visitors Center
45390 5, Virginia Stres
Blena, Wesada H9501
Scoping Period Meetings
Date of Megting Luocation
Seplember 7, 14994 Fallon Conventicn Center
L Campus W
Fallon, Mevada BNMHG
Scpismher 8, 1494 Carson Ciy Commanity Center
451 £ Willtams Sireel
Curson Chy, Mevada B9T00
Seprember 13, 194 Dixie Center convention Facilities
A2%5 Souih T Easi
St Chearge, Ursh B4770
Sepiember 15, 15404 Toiapah Cogvention Center
W] Broughes
Tamnpah, Mevoda 84
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Table 2-1. Transportation meetings held on the NTS EIS Transportation Study

i Mage 4 of 5)

Scoping Period Meetings

Date of Meeting

Laocation

Seplemher 20, 1954

Cashman Figld Convention
Citer

834 Las Wegas Boulevard,
Morth

Lus Yegas, Mevada §916H

Seplember 11, 1994

Hab Bisud Communiny
Cinter

I lighway 93

Calienie, Nevada SU00%8

Octaber 4, 1954

Henderson Convention
Center

2000 5, Wnler Street
Hendersion, Nevnda R5010 3

Oiher Information Meetings

Sponsor

Date Lacation

Stnte of Mevada Cleaninghouse

Ampust F0, 14994 Snate Clearinghouse 1
Capital Comiplex

Carsan City, Movada 26714

FErwircnmental AManapernent
Community Acdvisery Boand

Ccioher 5, | 954 Holiday [nn Crowne 1Flacs
3275 Parmlise 1o

La Wepas, Mevada B9 101

AdTected Units of Government

Ohpjoher 21, 1994 Wihite Fise County Convenlion
Cemer
1500 1k Streel

Fly. Mevada 89301

Seach-Cenural Mevada Federal Complex
Advisary aasd

Ciober 28, 1994 Tonepah Convention Cemer
30 PBeawgher

Tunopah, Mevac S0

Air & Wiste Manngement Asseciation

Lecember 14, 158 Falace Statnen Hidel & Cosinog
418 Wt Sabmra

Lns Vegns, Mevada ®H02

Stmte oof Mevadn Clearimghause

December 19, 1984 Mevala S1ave Library
Capilol Complex

Carson iy Mevada BY7 14

Stae, Local, Tebal, Gowerneent

Femruary 24, 1995 Tunapah, Movada 89S

I Audlvisory Board

Southern Mevada Federal Facililty Conrmunity

Fehoaary 28, 1945 [ nopedh, Wewada Hoikds
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Table 2-1. Transportation meetings held on the NTS EIS Transportation Stedy

ifage 4 of $)

Oiher Information Meetings

SOIEOF

Date

Liscatiom

Consolidated Cireap of Tribal and
Crrpankzaleens

Mlanch 47 - 149 19%5

HTS Mercury, MNevadas B9023

Faiute Tribe of Southern Lliak

Eq:llnnl'll.'r 9, 1545

Fribal Headguarters
el Mot 100 Fasy
Cledar City, Uinsh 84720

Moapa Band of Paiates

Seplember 14, 1995

Tribal Headguiirters
P00, Bax 340
Moapa, Mevinba 80025

Los Vepas Pajue Triks

sepdember |9, 1995

Tribal liendouaniers
1 Paiute [rive
Las Vepas, Mevado B9 00

(RLATENCRN

March B, 19956

Clommumnity Advisory ol
Dhipango [ Hgh Schooel
bas Wepad, Mevada B9 105

DRy

March 13, 1506

Arr und Waste Manogensent Luncheon
Palace Siae Station | bodel
l.os Wegns, Mevada 8210

Pubdic Hearings

LIPS LY

Klirch 5. 9%,

[hxie Cenier Conveniinn Pacilines
A25 Bawth T Eac
. Dieorge, Uiah 83770

DO

DMWY

March 13, 1996

Muglcor Kepresitory Office
Pahrump. Mevada E9041

March 1%, 19%

Ulniversidy of Mzvada
Rempn Campus Classranm
Student Linion Busdding
Reno, Meyadn 84557

IR

March 2, [

Cashmian Freld Conyenivan Ceniter
B30 Lps Vegas Boulevard, Nonh
Las Wegas, Mevada #9101

Pablic Workshops

LIt CORE

Al ¥, 199%

Laty Hall
Houlder Cigy. Sevadn 6005

LIMLY ORI

April 16, 196

Truin Lapo)
Culjerie, Mevads B900X

LIMLY Ol

=z

April 23, 19805

Commuissimner s U hamber Caurthouse
Tornpah, Mevads $469044

L% M-

April 25, 1996

Wit 1.as Viepad Al Center
i MaTh Lis Wegas, Mevida BU030
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stakeholders, the facilitator reported the resubts
of the session. It was at this meeting that the
stakeholders requested that a nsk working group
be formally established to review the risk
assessment.  The DOCMNY then formalized (the
Transportation Risk Working Group. This group
is comprised of representatives from state and local
govermments and from the Community Advisory
Board who expressed an interest in reviewing and
understanding  the  fechnical  detmls  of
Transporiation risk analysis,

The stakeholder Transportation Protocol Working
Giroup met 1o identify, prioritize, and understand
local isswes and concerns associated with the
transportation of low-level waste to the NTS,
resulting in the Transportation Protocol Working
Ciroup's recommendations.  The working group
will continue to meet with DOE at a minimum of
three times a wear to discuss issues,  This
“teaming” approach has been well-accepted by
community members, and has already resolted in
the acquisition of more current demographic data.
Suggestions have also been offered regarding how
to present the information (o the public in a more
straight-forward and understandable manner.

In March 1995, the DOE met with the CGTO at
the NTS to discuss tribal involvement m the NTS
EIS. At that tme a brief presentation of
fransportation issues was presented and 1t was
apparent that these issues were very important to
the CGTOY representatives. In June, a lemer was
sent to the tribes and organizations of the CGTO
formally announcing the intention 1o begin
consultation to address specific transponation
concerns of tribal governments, Following this,
DOEMNY officials visited three tribal governments
and gave a briel presentation of transportation
issiees thatl could affect tribal lands or interests.

These actions do not constitute full government-to-
povernment  consultation, Consequently, the
DOEMY will begin & comprehensive study to
assess the potential social and cultural impacts 1o
American Indian people that could occur from the
transportation of low-level radioactive waste. The
American Indian people who currently reside near
the routes identified in the NTS EIS Transportation

Risk Analysis will be the focus of this studv. The
proposed study provides an opporianity for a full
government-to-government relationship between
potentially involved tribes and the DOEMY, and
outlines DOE s ongoing commifment e make
every effort to have this study reflect the full range
of the American Indian perspective.

1.1 Stakeholder Issues

The DOEMNY worked with state and local
governments through the Transportation Protocol
Working Group to identify local issues.  Five
issues were identified by the group as major
COHBCErNS:

. Transportation management  operations
{applicable laws, regulations, packaging,
and handling requirements, and emergency
preparcdness) associated with hazardous
materials and waste

¥ Local route segments of concern, primarily
Craig Road, Hoover Dam, and Interstate
15715, Highway 95 Interchange

. Routing of hazardous materials and waste
. Rail options for the NTS
" Health risk associated with transportation

Aun inclusive list of the issues identified apd sanked
by the Transportation Protocol Working Group is
shown in Table 2-2. The Transportation Protocaol
Working Group continued to meet and submitied
aver 20 recommendations as commenis on the
NTS Dvaft ELS (Subsection 2.2.6.

1L.L1 Transportation Management Operations

All DOE activities are governed by DOE orders,
which for transportation operations, adopi the
standards of Departmem  of Transportation
F'E,E,l.ljﬂl'il:ll'l‘i in Firdg 446 ﬂ_f the o r!.f Fedeoral
Regulations., Compliance with these regulations
protects workers, the public, and the environment
from exposure o radioactive or hazardous
materials, Cargo=related incident-free risks along
the Hoover Dam rowte are higher than those for the

2.7
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alternate routes because of the low speed and
higher population density. Cargo-related sccident
risks along the Hoover Dam roule are similar to
those of the allernate roules becavse of relatively
small  differences  in distances, and  large
uncertainties associated with accident risks,

One scepario of concern iz the likelihood of a
vehicle accident over Hoover Dam, and the
poesibility of a release of radicactive or hazardous
material inte the Colorado River, confaminating
the water,  The consequences of such an accident
are minor,  Radiosctive or hazardous maferial
present in these shipments is not present in
concentrations high enough 1o contaminate the
food chain or affect the ecosvsteny, OF the material
spulled, some could be suspended in the water and
carried downstream, but the matenal would be
highly diluted. The remainder would likely setle
to the botiom quickly, In addition, the likelihood
of a release actually reaching the river is also very
low. Sipee the fikelihood of an accident is very
low and related consequences are extremely
minimal, the associated risk is very low.

The DOE also complies with applicable state and
local regulations. Stakeholders have expressed
concern about ther knowledge and under standing
ol applicable laws and regulations, the division of
responsibility, how radioactive and hazardous
materials  are packaged and shipped. and
CMErgency p[Ele’EdrlﬂEE.

The laws and regulations which apply 1w DOE
transportation operations to, from, and on the NTS
are  listed in  Attachment A, Fackaging
FeguiTements, carricr sclection criteria, driver
trraining, liability, and on-site waste acceptance and
iracking procedures are deseribed in Attachment B.

The stakeholders also dentified concerns about
lecal rural emergency preparedmess. Emergency
response training and procedures wre described
further m Awachment D, First responder training
i= available to all jurisdictions within Mevada and
has been taught in several Nevada counties. First-
an-scene tramnmg has been made available by the
DOE to fire, law enforcement, and emergency
medical responders in Mevada  since 1983,

Because of the nature of this training, the basic
courses have been presented at other locations in
hoth southern (Las Vepas and Henderson) and
northemn (Reno-Sparks and Elko) Mevada. The
Emergency  Medical Personnel Radiclogical
Seminar has been given in both Tonopah and Ely.
The DOE 15 working with rural response forces to
schedule traiming that volunteers can attend in their
loeal ares.

2.2.2 Local Segments of Concern

Several route segments in and around the NTS
préesent concems regarding aceident rates and the
congeguences of a release: Craig Road, Hoover
Dam, and the Interstate 15705, Highway 93
interchange {referred o locally by the name, the
“Spaghetti Bowl™). The segments were included in
the in-state routes in the transportation risk
analysis,

Craig Road was suggested as a possible alternate
route to aveid the Interstate 15/U.5. Highway 95
imterchange. North Las Vegas provided an updated
population density of 0.00045 persons per square
meter for this segment of the route. However, to
be comservative in calculating the cargo-related
risks along this route, a value of 0.00082 persons
per square meler was used. Risks due to vehicle-
related traffic injuries and fatalities are slightly
higher for Craig Boad than for the routes which
in¢lude the Interstate 1505, Highway 95
interchange, primarily because of the higher
accident rate for Craig Road. However, the cargo-
related risk due o incident-free transporiation
along Craig Road is slightly lower.

Hoower Dam

A study was commissioned by the US,
Depurtment of the [nterior {CH2ZM HIll, 1993 to
predict  truck  accident rates and  hazardous
materials shipment accident rates for different road
segments leading to, over, and from Hoover Dam,
The key findings of this study indicate that while
approsimately 50 truck overturns are expected
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Table 2-2. Results of Transportation Protocol Working Group Issue Ranking

(Tage [ ol X}
s
i Woles lo rank issies
{1 = highesi priority)
Rank Issue
¥ 1 L] 4 5 & K K
I Criterin that will be weed woowelph R 3 1L k| 2 50 30
issipes in finad recommendations
ol mawimge
2 | Transpartation safety wl 7] | | | ] s ICH |
1 | Training for foeal frst responders 20 5 ) oW I TH R T 1] ]
4 | Potentiol rail access 1o NTS iq o1a X 1 20 15 6
5 | Will 1he DOE ever recommend - 1 1 k3 | 2 41
routes [of low-level wasie in
Mevada”
& [ Perceived risk ve calculmed risk 5 7 i 50 1 30
T | Which Siate of Mevada statues 4 4 k| | HI 3 ]
apply to rowking ared fraiming
rodquned’’
K | Lenes and mechanisms of i 1 T 2 2 (EH 27
communicatian betwemn ihe
DB, Transpartsteen Protocol
WoorKing Uirowp, ssole and hecal
EOVCInMEns
9 | Endire regulospry siruciure within 4 3 | k| 2 10 25
slide, local, federal, and iribal
governmenls, and haw they
ingErac
1 | Risk analyss methsdology - ] 7 i i 2 M
GOt ication - puhlic
perception of risk
|
L1 1 Cost beneiil analy=is belween mil 2 5 7 3 2 i
and truck for low-kevel wasoe fior
lolal systems life cycle, based on
what comes out of the EM
Programmatic E15
l b2 | Towl impacts of muck shipmesis i 5 i i 2 19
{Jowe-lowel waste 1o NTS]
13 | Procedures lar inspecticn 3 2 i 3 i 1%
14 | Discussion and descripiien af i 1 T 3 [ 17
existing roubes 4 they currently
Exist
15 ) Patential safe havens {time of day, 2 2 1 5 I L1 I
! day of week)
I 16 [ Shipmen of ransuraibic woste 1 7 i 2 2 13
It | Emergency routes within seuthern i i 3 5 1 1%
Mevada
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Table 2-2. Resulis of Transportation Protocol Working Group [ssue Ranking

[lPage X ol 2)
— R
|== Yobes to rank issees |l
(1 = highest priority}
Rank Issire Total
2] 3| 4| s| | 7] &8 o] "™
Ufs | LMIETSY curment aabionily n 2 2 L] 2 | 5 (K}
mkagIng IFnsporlation isses
and Teies {where shamald they b
I | Pussible vime of day limiations i I 1 5 L i K
amel resiriciiens an ipderchenge
Ureis
17 § Kelatinship betsween the 1 3 7 0 | 4
DR NY Transportatien Sty
andd the requiremenls in Section
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during the 10-vear time frame of the NTS ELS,
only 5 of those are expected o be hazardous

matcrials shipments,

Of thoze five harzardous

materials shipments, less than one is expected to
result in a spill,

Currently, approximately 825 hazardous materials

shipments cross the Hoowver Dam  per week,

The stwdy (CH2M Hill, 1993} indicates that two
spills are cstimated o occur over the next 20 yvears
on the basis of historical accident cates at the

Hoover Dam. Class 7 {radioactive substances)
shipments over the Hoover Dam represent only a
small fraction of the motal hazardous materials
shipments. The volume of hazardous material
shipped under Alternative 3 represents less than 3
pereent of the total hazardous material shipped
across Hoover Dam; therefore, using CH2M Hill
predictions, no  spills  involving  radicactive
materials are expected during the next 20 vears.

YWolume |, Anoendis |
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The study also indicated that only a small fraction
of the wotal accidents are severe enough to canse
injury or death because of the exceedingly low
speed around and over the Hoover Dam. Velucle-
related injury and faality risks along the Hoover
I2am route are comparatively lower than the
altermate routes to the Hoover Dam because of the
lower speeds along the dam roule. Cargo-related
inciceni=ree risks along the Hoover Dam route are
higher than those for the altemate routes becauss
of the low speed and higher population density.
Cargo-related sccident risks along the Hoover Dam
route are similar o those of the allernate routes
because of relatively small differences in distances,
and large wncertainties associated with accident
risks,

Ancther concern ratsed aboul this route involves
trucks stepping in or near Boulder City.  The
proximity of Boulder City to the NTS is such that
a lengthy stop would occur infrequently,

Interstate 157005 Highway 95 :

The Interstate [5700.5, Highway 93 interchange is
a primary roafe that would avoeid Crailg Road.
Risks due to vehicle-related traffic injuries and
fatalities arc slightly lower for the interchange than
for the alternate routes primarily became of laower
accident rates due to lower speed, Cargo-related
risks due 10 incident-free transportation are slightly
higher than those of the alternate routes, because
the interchange has a higher population density
than the aiternate routes, and because of the low
rates of speed assumed for urban travel through the
interchange. Cargo-related accident rigk along the
interchange route 15 similar to that of alternate
routes and is subject to large uncertainties,

.23 Roufing

Raouting has been identified as a is a major concern
of the stakeholders.  Rowtes are selected in
accordance  with  the US. Department of
Transportativn regulations. The shipper sclecis the
carrier, and it 15 the carier’s responsibility to select
w orowe between the shipper’s location and the
destination that is in compliance with all applicable
Department of Transportation regulations,  The

same regulations apply whether the carrier 15 a
eommaon carrier, contract carrier, or if the shipper
operales its own transport vehicle, Mo individual,
entity. organization, or jurisdiction may select or
require routing that 15 not in compliance with these
regulations, When evaluating routing options and
the radiological risk of transporl, the carrier must
consider:

Kanown aceident rates along potential roufes
Transit time

Population density and activities

Time of day and day of the week that
transpiert will ocour

Ba fad fud o=
== :

Two contracting mechanisms exist for shipping:
contract carmriers, who carry under a special
contract, and common carriers, who carry under a
bill of lading. Because of deregelation. industry
and povernment preference is 10 useé commaon
carriers unless specific, tangible benefits can be
realized by using coateact carfiers. A more
detailed  discussion of  these contracting
mechanisms is provided in Atlachment B.

2.2.4 Rail Option

Although no generators currently ship, or plan to
ship, material to NTS by rail, a rail access study
{ Attachment E) that discusses the option of uwsing
rail o transport radioactive and hazardous
materials to the NTS is included for information,
This MTS Rail Access Study was prepared to
provide existing data to stakeholders interested in
the NTS Transportation Study. This attachment
wis prepared without invelving American Indian
people, and can not be considered complete until
American [ndian assessments are performed and
incorporaied into the text of this attachment,

The primary benefit of developing the capability 1o
transport waste to the NTS by rail or by using
truckfrail intermodal systems is to reduce the
number of legal-weight truck shipmems of
material, particularly radioactive material. The
radiological and nonradiclogical risk 1o ihe public
and the environment during transpon of the
materials is roughly proportional to the number of
shipments. The only alternative for which rail

2-11
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Eramsport would be viable fo the NTS 15 one in
whish the NTS would be the sole disposal site for
Towstevel waste lor ihe entire 1DOE complex
CATternatve 30 Under this alternative, the NTS
would recerve a projecied ong million cubic meters
(') of low-level waste over the next 10 years.

The stusly sumimarizes past rail access studies, and
identified potential rail roues using the 1hree major
pailrond Bines that pass threugh Mevada: the Union
Pacific {Calientc 10 Stateling) lime, the Southern
Pacifiv (Cgdon to Renoj line, and a second Linion
Pacific line that runs from Salt Lake City, Utah to
Winmemascen, Mevada, Rail tranaport is also being
considered by the Yweca  Moumtaim o Site
Characterization Project Office,  According 1o
D0 1993k, fowr rail vomles consiiute the most
reasonable  route  altermatives  and  they  are:
Caligne, Carlin, Jean, and Yalley Modificd . They
are comsidered reasonalile Dased on minimanm land
conflicts,  maximumm  use  of  [avorahle
topography and federal land, aveidance of land
federally withdrawn from public use, dircct access
1o a major regional carrier, and conditions allowing
design - accordance  with accepted  rail
engincering practices.

[ i

i addition 1o the four potential rail routes, two
concepls were discussed in the N5 raill access
study, vne in which N1 would be supported by
truch or railftruck intermadal shipments, and the
oiher o which a il spur 1o NTS would be
construeted  and  wsed e supplement  truck
tramsportation. The effects of these allematives on
the enviromment and arex resources were then
discussed, The costs of shipping by truck. rail, and
imermodal modes were alse compared.  No
recommendations or decisions were made in the
report, rather the comparison is presented to
stimulane discosseon of e issog.

2.2.5 Health Risks

Closely related to routing s the concerm abour the
human health risk from cxposure 1w ionizing
radistion as a result of the iransporiation of
hazardous materials and waste.  Exposure fo
radiation oCours during incident-free
ransportation, and as a resull of & vebncke acciden-

induced refease. A tansportation risk analysis was
conducted (o estimate the human health risks from
transporting low-level waste, mixed waste, nuclear
material, and bulk shipments of hazardous
materials w0 the WTS, Risks were caleulated over
the enfire generator-to-NTS route, for in-state
routes, and for on-site transportation of the low-
level waste.  The national routes chosen for
evaluation aré described in Auachment F. The
consequences  evalualed were  vehicle-related
fatalities, injuries, and illness; and cargo-related
fatalitics, injuries, and illness.  Cargo-related
fatalities include latent cancer fatalities, and deaths
from chemcally induced cancers.  Radiation-
induced health effects, other than latent cancer
fatalities, could be illness or genetic effects.
Chemigally induced noncancer ailments could also
he prassille,

Eesults and conclusions are summarized in Section
1.3 of this report, and described in more detail in
Chapter 3.0, The resulis show that the preatest risk
under any alternative is that of traffic-related
injuries  {estimated to be  about 100 injuries in
10 years), followed by vehicle-related ftalities
(2 and & in 10 years for Alternatives | and 3,
respectivelyy,  Along the routes inside Nevada,
these risks fall o bess than 5 injuries and less than
i fatality in 10 years. Omne human health risk of
concermn is radiation-induced death and injury, To
pat this risk in perspective, consider that while the
expected number of latent cancer fatalities in the
State of Mevada due o low-level waste
transportation under Allomative 1is 7.5 x 107, in
1 year, an annual average of close to 2,500 cancer
deaths from all causes occurred in Nevada betwesn
|982 and 1990 (National Cancer Institute, 1990).
In other words, an individual in the Siate of
Mevada is more than 30 million times more likely
(2,500/7.5 x 10r*) to die of cancer from any cause
than to die of radiation-induced cancer from
transporiation of radioactive waste.

1.2.6 Transportation Frotocol Working Group
Recommendations

The Transportation Protocol Working Group has
officially submitted, as comments on the NTS
Prraft EES, recommendations that the DOE should
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take w respond o local concerns. The text of their
submittal Tollows:

These recommendations are the resull of
a =erigs of discussions (by telephone,
conference, and in persond  among
members of the Protocol Working
Group, a subcommittee of the WTS
Advisory Group (a.k.a., the Big Group).
Representatives of the [MOEMevada
Operations Office were present all such
discussions and are cognizant of the
proposed action items presented in this
daocument,

These recommendations do not reflect
the official positions of any local
povernment, participating  group, or
individual. They are being punt forth to:
{1} help the participants see the areas of
most concern o Protocel Working
Group members, and (2) assist staff of
governmental and private  agencies
préeparing comments on the Divaft E15 for
the Mevada Test and Off-5Site Locations
in the State of Mevada. With this
information, feviEwWers may ncorporats
specific recommendations into their own
comments, or indicate  where  they
disagres, This will assist the DOEMNY in
understanding the importance of cach
recommendation o each  individual
commentor,  In addition, we feel that
DHOEs perception of the importance of
any recommendation will be enhanced
by repetition of that recommendation in
individual comment submissions, ¢ is
important  to note  that  these
recommendations may become part of
the official record of the EIS only when
they are submitted as comments,

Protocol  Working  Group  members
expect the DOEMY o evaluate cach of
these recommendations explicitly in the
EIS.  Further, we would ke any
recommendation that is accepted by the
(HOEMY to be addressed in the Record
of Decision as a specific, rather than a

planned or to-be-developed, mitigation
TS e,

For the reader’s convenience, the following
recommended action items are grouped into three
major arcas that  include: (1) institutional
interaction‘communication, (21 mitigation, and {3)
route selection and selection of parking arcas. The
mitigation group is further subdivided inte sub
areas of communication, equipment. planning and
training, and procedures and operations.  No
consensus was reached regarding route sclection,
with some persons opting for the specification of
certain routes, others calling for development of a
route-selection methodology, others calling for the
development of a route-selection methodology, and
still others suggesting compremise measures,

Therefore, the section on routing and parking area
selection contains a  brief summary of the
discussions rather than specific recommendations.

Institutional Interaction/Communication

I, The DOE muest specify  shipment
notification procedures, including: (1)
state, tribal and local jurisdiction, (2}
estimates of materials and volumes 1o be
shipped, and (3} designations of points of
contact for corndar jurisdictions,

2, There should be regular meetings among
representatives of the DOE, cornider
Jurisdictions, and other stakeholders and
interested  entities.  These  meetings
should be wsed to:

Provide updates regarding ongoing and
planned shipment campaigns,  and
reports  and  evaluations on  past
shipments (based on MOE monitoring
ProdEram ),

b. Address issues that may arise when
significant changes have occurred or are
planned Tor the wransporation system,
and in materials and‘or volumes being
shipped;

Volume 1, Appendiz [
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¢, Identity and mitigate additional impacis
or goncems of local communities should
transportation problems occur,

3. Interim information can be made
available through postings to an internet
home page, or through other electronic,
hard copy, or oral communication,

In addition. the DOE should also provide:

a. A mechanism for receiving and
addressing concerns that may anse
between meetings: and,

b.  Annual reports 10 include, at the
minimum; identification of carriers,
sowrces and destinations of each
shipment, the number and volume of
shipmeniz  of  each  substance,
highway and rail evaluations of each
shipment campaign,

Mitigations
1. Commumications

The [MIE must ensure that  local
EMErgency response agencies are ahle (o
identify low-level waste shipments and
prowide immediate notification 1o federal
and  state agencies  responsible  for

responding to or supporting the handling 4,

of accidents.
2. Equipment

a. The DOEMNY  should provide
responding  junisdictions/agencies
with at least two new detection
instruments per jurisdiction, and
ongoing  calibration  services  in
conjunciion with local training in
corridor communities in emergency
response  for incidents  involving
radioactive materials,

b, The DOEMNY should provide or
facilitate the provision of in-vehicle

radio repeater, hinoculars, cellular
telephones, and other equipment to
corridor jurisdictions.

¢.  The DOE should provide preference
1o local public safety and emergency
respodise  agencies for the  free
distribution  of  lederal  surplus
EMEFZENCY response equipment.

Planning and Training

a. DOEMNY should work with corridos
communitics to make lraining
opporunities as  effective  as
possible, Consideration should be
given o direct funding of training
programs boy the corridor
communities, providing  training
npp-r.lrtun:ilicﬁ on weekends o
accommodate volunteer responders,
and  providing  stipends (o
participants (See, Item | under
Equipment]).

b. The DOE should provide financial
and technical assistance as necessary
to ensure that corridor communities
have up-to-date emergency
management and evacuation plans in
place.

Procedures and Operations

A, Transpored loads should be coversd
of contained 10 prevent possible
gergsol disbursement,

. All shipmeniz of low-level waste
arriving at the NTS during off-hours
should be directed 1o temporarily
park their leads in o a secure area
inside the NTS gates,

c. Each truck 1ra::5p|:|-rring Class 7
materials should have two drivers
present ot all limes,
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Route Selection and Selection of Parking Areas

1.

d. Carriers should respond to all driver

advisories and notifications of delays
and make appropriate adjestments to
Orimary coules.

e, Al vehicles should be required 1o
undergo quarterly CVSA inspections
(hased on enhanced Morthern
American  standard), and  should
display appropriate safety inspection
stickers.

Members of the group were unable to
reach consensus on recommended action
terms regarding transportation,
However, there were a number of
discussions  that  brought out  three
definite positions, These were:

a. The DOE should select specific
primary routes, usually interstates,
LS, and stae highways, and direct
carriers to use these routes through
contracts o oiher means.  Any
exceplion 0 their use would occur
when drivers may make adjustments
o routes based uwpon official
advisories and potifications of delays
isee Group 11, Mitigation; Item 4
Procedures and Operations).

b. The DOE should avoid the use of
cerain routes, segments of routes,
and shipping at specific times. In
this case, the DOENV and affected
parties would agree on rowtes and
segments of routes that cannot be
used for Low-Level Waste {(LLW)
shipments. It was also supgpested
that the DOE institute policies o
avold transporting materials during
holidays, peak tourist travel periods,
or during special events. Examples
of areas o avoid are Hoover Dam
and the Spaghetti Bowl,  Carriers
would be prohibited by contract or
other means from using certain

routes, roule segments, or shipping
al certain 1imes.

The DOE and stakeholders should
agree on a methodology for route
selection. Under this option the
DOE must commit in the Record of
Brecision to a clearly articulaed
process for routing LLW shipments,
and 0 a mechanism that binds the
shipper 1o adhering to the identified
routing alternative.  Two members
suggested specific language for a
recommendation on route selection
methodology  and  direction 10
CArmers.

This suggested language and other
discussion brought out the point that
the DOE and siakeholders shoukd
enter info o process (oo establish
methodologies  for  selecting  the
safest and most acceptable routes
Some working proup  members
recommended  that  the U5
Department of  Transporation
guidelines for routing of hazardous
and radicactive materials be used 1w
provide direction in this cffort
Within this context, i was also
suggested that the DOE should
provide state and local jurisdictions
with copies of the route and risk
analvses for each carrier transporting
Class 7 matenials, as defined in
Radivactive  Marerial 4% CFR
172,403,

As a compromise bepween Options b
and ¢ above, some Working group
representatives thought that oprion b
might be put into effect and used
until a methodology is agr-bﬂ:l WM.

Parking Areas

The DOEMNY should work with the state
and corridor jurisdictions to develop cnteria
for selection of safe parking areas to be

I-13
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used by carrier vehicles. This is related (o
the recommendation m  Group 1,
Mitigation, Procedures and Operations
item b, that all shipments of low-level
waste arriving at MTS during off-hours be
required to temporarily park loads in a
secure area mside the NTS gates,

Detailed responses o specific recommendations
can be found in Volume 3 of the NTS Ginal EIS.

2.3 American Indian Tssues

The study will focus on the American Indian
people who reside along three of the primary
routes previously evaluated for sk in this EIS.

Several comments  were  also received  from
Sovergign Mations, Responses (o those specific
comments can be found in Volume 3 of the final
EIS.

American Indian tribes are concerned that the
promvised full EOVEMIMENT-[o-governiment
consultation has nof faken place, and that their
comcerns have not been recognized. Amercan
Indian people, especially elders, express & fear of
radiation as an “angry rock” which can affect
people as it travels, even when safely packaped.
American Indian people 2lso express the concem
that places of spiritual power are being, and could
be further harmed by the itransportation of
radioactive and hazardous waste,

[n response, the DOE has begun a comprehensive
study of the potential social and cultural effects of
low-level  waste  transportation  on  affected
American Indian tribes,

2.4 Conclusions

During public meetings with the DOE, the
stakeholders established transportation working
pgroups to consider issues and review [MIE
transportation activities. Many of these issues first
appeared in the transportation study of the Drafi
EIS. Afer working for several months, the
Transportation  Protocol  Working  Group
developed a set of recommendations.  These
recommendations have been reviewed by DOENV
management, and as  a result, the DOE has
begun to make decisions about what mitigating
petions are reguired, and what actions can be taken
as part of normal program activity. The DOE/NY
will confinue to meet with the Transportation
protocol Waorking Group, the “Big Group,” and
state and local govemnment representatives on a
regular basis to address their concerns,

The DOEMNY is also beginning full government-
to-government  consultation on  transportation
issues with the affected American Indian tribes.
The DOE is committed to having this study reflect
the full range of Amernican Indian options.

Yalume |, Appenslix [
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3.0 Transportation Risk

31 General Information

One of the primary concerns of ihe public
regarding the transportation of radioactive material
i5 the human health risk associated with exposure
to ionizing radiation. To respond to these
concerns, the health risks of transporting low-level
waste, low-level mixed waste, nuelear material and
bulk shipments of hazardous materials to and on
the NTS were calculated for a transportation risk
analysis.

To evaluate risk, three components must be
defined. The first component is the scenario.
Scenarios are made up of either one basic failure
pvent or an imitial failure event followed by
subsequent failures that lead o some undesirable
outcome.  The second component 15 likelihood.
Likelihood describes how often the scenario is
expected to occur. Likelihood may be expreme-d as
a probability, which is a subjective expression of
the beliel that s«:nrm::hmg will, or will not, cocur,
{For example, there is a 70 percent chance of
showers fomorrow.)  Probability iz a unit-less
number and is alwayvs between zero and one.
Likelihood may also be expressed as a frequency,
such as a rate, e.g., 5 x 10X accidents per mile {mi).
The third component of nisk is consequence, the
undesired resulls of the scenaro.  To evaluate
consequences, the source term {what is released,
how much, what form it takes) must be defined and

then its dispersion predicted. From the exposure
caused by a release, a dose 15 calculated, and that
dose is refated to a health effects, This commonly
used definition of risk (the product of probability
and consequence) allows the risk for a given
accident scenario, ie., to be expressed in general
terms (Equation 3.1) as defined in Rhyne {1988).

Risk is expressed numerically as a combination of
the likelihood and the consequences of the
scenario. It may be in the form of the percentage
probability of a given consequence {e.g., 0.02
percent), or the expected number of failures (which
can be a whole number},

Results of a risk analysis can be used to make
decisions concerning the best ways to manage the
risk. To reduce risk, either the scenario frequency
must be reduced by preventive measures or the
conseguences must be confrolled by mitigating
features. [n transportation risk analysis, the release
frequency is reduced by using safer roads with
lower accident rates; taking shorter routes, which
reduces the opportunity for an accident; and using
strict packaging criteria and sirict operating
procedures, to reduce the probability of a release.
Consequences, particularly radiclogical doses, are
mitigated by using more robust packaging,
reducing the exposed population, and by
EMErEENCY response,

Equation 3.1 - Mathematical Definition of Transportation Risk

where!

B, = Hisk fora given nccident scenario,

L",‘ - Accident frequency, in aocidents per mile on transport link j based on highwoy type and
conditbons, vehicle tepe, and craffic consdismns

M, = Numberaf miles in link j.

I’u_ - rabahility that the acciden in link j results in accident forces of tvpe ke, g.. mechanical
forces of thermal Foqees are pencrated,

Few =  Probability that releass class | eoours, based on the accident fores type, force magnivude, ard
the package capabiliny.

"y, =  Probability thet metcorological class noogcurs on bink j.

Agf = Belease nmount for relense class 4.

Xy, = Health eflect anthe hazardous material for meteoreloegical class n.
Mumber of persons i population class m.

Bi=Pya M n Py Py Py x A, x X w N,
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3.2 Defense Programs Transporiation
Risk Analvsis

Thiz section describes the risk assessment of
transporting Defense Program nuclear material
{test devices, nuclear explosives, and pits) to the
MTS. The consequences of interest are incident-
free radiation-induced cancer, traffic fatality and
sccrdent-inifiated radigtion-induced cancer and
detriment in LLS IWIE Tronsportotion Risk
Assessment From Sandia Netional Laboraiories fo
D Howged, U8 DOE, Nevada Tese Site EIS,
(Clauss 1996). Incident-free non-radiological risk
was also caleulated for Defense Programs (SAIC,
199464a). The consequences of terrorist attacks are
not specifically analyzed, but the radiological
conseguences are not believed to be greater than
the maximum release scenario presented.

3.2.1 Defense Programs Transporiation Risk
Methodology and ata

The DOE mamtains and operates a special tleet of
trucks and trailers used to transport Category 1l or
higher nuclear material between Dold sites and
DOE production sites, laboratories, and test sites
in a safe and secure manner. Becavse the DOE
exclusively operates and mainiains the safe-secure
trailer network, the DOE s responsible for
evaluating and approving the use of this network.
One method of evaluation is to perform a
tranzportation risk assessment; the model used for
sate-secure frailer activities is ADREOIT, This code
was developed and is operated by Sandia National
Laboratories.

Three different consequences are considered in the
risk evaluation: intrinsic radiation; blunt travma,
burns, or both associated with transportation
accidents; and dispersal of radioactive material
associated with extremely severe transportation
accidents.

‘Intrinsic radiation” exposes members of the public
along the roadway, on the roadway, and at rest
stops to extremely low levels of ienizing radiation
during routine travel. Although the levels are well
below those at which there is any immediate or

ohservable health etfect, and are below regulatory
concern, there is a small probability that an
exposed individual may develop a latent cancer
which may be fatal. The risk associated with
intrnsic radiation is referred o as “incident-fres
risk’.

In a severe transportation accident, “blunt trauma,
burns, or both’ may result m fatalities to vehicle
oceupdants, pedestrians, and bystanders.  This
consequence 15 ndependent of the cargo carried n
the trailer. The risk associated with fatalities and
injuries caused by blunt trauma andior bums 1s
referred 1o as the “vehicle-related risk’

Given a wery severe (ransportation accident,
radioactive materials could be dispersed into the
atmosphere, which could subseguently expose
members of the public in the vicinity of the
accident o ionizing radiation.  Although the
exposure levels can be higher than those associated
with intrinsic radiation {due to direct contact by
inhalation), the levels are still below those that
result in an immediate or observable health effect.
Just as for intrinsic radiation, the primary heaith
cffect is a possible increase in latemt cancer
fatalities in the exposed population, The risk
associated with dispersal is referred to as *cargo-
related nisk ",

I Ingident-Free Risk

a. Transportation of radioactive materials
will result in some radiological dose 1o
the general public along the route even
under normal conditions. The incident-
free risk calculation in the ADROIT
wode is patterned after the one used as a
basis for the RADTRAN computer code
RADTRAN 4 Folume N Techwmicol
Menual, (Neuhauser and Kanipe, 1993)
with modifications 1o specialize it for
safe-secure trailer shipments. A simple
radiation transport model is uvsed (o
calculate the radiation flux intensity as a
function of distance from the source,
The people absorbing the dose are
divided into three groups: people
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adjacent to the roadway on which the
shipment is traveling, people traveling
on the roadway in other vehicles, and
people exposed during rest stops. The
total dese to the public is the sum of the
doses for each of these three groups.

For calculational purposes, each trailer is
modeled as a point radiation scurce
located at the geometric center of the
trailer. The source strengih of the
radiation is usually given in terms of the
Transportation Index (T1), which is a
measure of the source strength one meter
from the “package” surface. Both
gamma rays and neutrons contribute to
the T1. but for weapons shipmenis the
gammi component is usually dominant
While the mechanismts that govern the
transport of neuirans in air are goite
different from those that govern gamema
ravs, the rate of absorption in air for bodh
tvpes of radiation is similar. For this
reason, as well as to simplify the
caleulations, the source is modeled as
[0 percent gamma radiation. This
approximation leads to a conservative
{overestimate) result for radiation dose
(Meuhauser and Kanipe, 1993). A large
fraction of fhe pecple exposed to the
radiation will be protected by some
environmental  shielding such as
automobile bodies, building walls, and
shrubbery. However, the effect of this
shielding is ignored in the calculations,
which is also conservative.

Incident-free nonradiological risk was
also calculated in SAIC (1996a), and
nonradiological health effects are those

associated  with  wehicle  exhauvst
emissions.
Vehicle-Related Rish

. The: probability of fatalities due to direct

effects of the accident environment (i.c.,
blunt trauma, burps, or both to vehicle
occupants, pedestrians and bystanders) is

calculated m ADROIT based on a simple

EYENT .

. The annual probability of tow-aways is

based on the distribution for the
Armored Tractor/Safe-Secure  Trarler
(AT/SS5T) overall tow-away rate per
mile, the influence factors for different
operating environments, and the annual
mileage in each operating environment;
which is determined from the shipment
projections, and the route segmentation
data files, The probability of a fatal
accident given a tow-away accident is
sampled from a binomial distribution
kased on Determination of Influence
Factors and Accident HRates for the
Armored  Tractor/Safe-Sccure Tranler
{Fhillips ct al., 194). Given a fatal
gecident the number of fatalities s
sampled  from  the  multinomial
distribution based on the 1980 10 1988
trucks imvolved in fatal acoidents data
(Wariable 45} for tractor semitratber
secidents, (Blower, 1991; Sollivan and
Massie, 1993},

There are three basic elements of the
accidental dispersal risk  assessment.
Probabalities of release by the three
mechanisms that ¢an produce respirable-
sized acrosols and specific consequence
scenanios were developed based on an
evenl tree analysis, Conssquences are
evaluated for each end event in the tree
through an assessment which integraies
dispersal caleulations, roLite
characterization, population data, and
dose-health effecis models to provide an
estimate  of  cxpess  LOCFs: and
confaminated arca.  Upcerfainties are
evaluated by mcorporating  Latin
hvbercube sampling into the caluclations
for probabilities and consequences.

Carpp-

. Radicactive materials transported 1o

support Defense Program include, but

3-3
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are not limited to, isotopes of plutonium,
uranium, thorium, and hydrogen. Drher
than relatively low levels of intrinsic
radiation (which are considered in the
incident-free nsk calculation), plutonium
and uranium isotopes do nol pose a
significant health hazard in the form in
which they are transported; they must
first be converied to an aerosol with
respirable-size  paricles. Three
mechanisms by which aercsol may be
generated and released are considered in
ADROIT: wiclent reaction of high
explosive, oxidation in a fire, and
spalling and break-up of the surface
oxide layer by mechanical Forces,

b. There are three basic elements of the
accidental dispersal risk assessment
Probabilities of release by the three
mechanisms that can produce respirable-
sized aerosols, and specific consequence
scenanos are developed based on an
event tree analysis, Consequences are
evalpated for each end gvent in the tree
through an assessment which integrates
dispersal calculations, route
characterization, population data, and
dose-health effects models to provide an
estimate of excess. batent cancer fatalities
and contaminated area.  Uncertainties
are evaluated by incorporating Latin
hybercube sampling into the calculations
for probabilines and consequences.

For this analysis, ADROIT was used o calculate
the probability of each accident scenario leading to
arelease. The operating history with the AT/SST
is sulficient 10 defline an overall tow-away accident
rate. The mean estimate for the rate of tow-away
accidents involving an AT/SST is 0.066 per million
miles. However, the number of accidems
expericnced with the AT/S5T is not sufficient to
guantify the accident rate in the operating
envircnments of inferest, or the Iypes and severities
of accidents. Thus., general commerce data for
heavy truck transperiation is used as a surrogate
for AT/SST data to quantify the relative accident

rates in different operating environments, and the
types and severities of accidents.

Human health effects are estimated in the
consequence assessment, Health consequences are
expressed in terms of the expected number of
excess LOF produced in the exposed population.
The exposed population is defined as those
members of the public subject & maximum
individual risk of confracting an excess latent
cancer resulting in fatality (given a dispersal)
greater tham 1im L0 thowsand.

312 Defense Programs Transportation Risk
System Description

Under Alternative |, nuclear test devices would be
transported to the NTS Nuclear test devices, high
gxplogives, and pits would be transporied 10 NTS
inder Altermative 3.

The only Defense Program shipments to and from
the NTS under Alternative | are 10 per yvear from
Pamtex; two per year from Los Alumos Mational
Laboratory (LAMLY and two per vear from
Lawrenge  Livermore  MNational  Laboratory
(LLMLY, for a todal of 140 shipments over the [0
wear period in question. The radiological hazard
from these shipmenis is bounded by assuming not
maore than 10 kg of weapons grade pletonium per
container, and only one container for each AT/SST
trip.

Under Ahternative 3, the NTS would receive not
only the test device shipments {as in Alternative 1),
but also nuclear explosives. The projected number
of shipments of nuclear explosives over the 10 year
period 15 1.587.

Uncler this Altermative, the WTS wonld be the sole
location for interim storage of pits as well as being
used For assembly/disassembly operations. Under
this seenane, pits already stored at the Pantex Plant
waollld be transported from Pantex 1o the NTS. In
addition, pits would be transported between the
NTS and LANL for the purpose of quality
assurance and testing. The projected number of
shipments over the next 10 years under this
scenario is 366,

Wolame 1, Appendis |

RIT|



NEVADA TEST SIVE FINAL ENVIRONMENTAL {MPACT STATEMENT

Details concemning routes are classified.

3.2.3 Defense Program Transportation Risk
Results

Health effects for the transportation of Defense
Program nuclear materials o the NTS were

caloulated for incident-free  radiological effects
and nonradiological effects, vehicle-related traftic
fatalities and accident-initiated radiological effects
(LCFY.  The risks were calculated for the
transporiation of test devices, nuclear explosives,
and pits. The results of this analysis for
Alternative | are shown in Table 3-1, in Table 3-2
for Alternative 3, and are compared in Table 3-3.

3.2.4 Defense Program Tramsportation Risk
Conclusions

For all scenarios, between 60 and 63 percent of
the collective exposure (and health risk) is received
by people on the roadway., Between 30 and
33 pervent is received by members of the public at
rest stops. The balance of the cellective exposure
is received by people off the roadway. By confrast,
the maximum individual dose (and risk) is received
by an individual off the roadway. This is becavse
an individual living near the roadway in Las Vegas
of another town commaon to all the routes is
assumed to be exposed to the intrinsic radiation
from all the shipments, whereas the people sharing
the roadway or at rest stops are not likely to
include the same individuals for all {or even most)
shipments,

Mo reasonably foreseeable (release probability
greater than 107 per year) consequence {greater
than 1} scenarios that would result in a release exist
in the transportation of Defense Program nuclear
materials to the WT%. Therefore, there are no
maximum reasonably foreseeable accidents.

33 Waste Management Activities
Transportation Risk

Waste management transportation is the risk
associated with transportation of waste generated
by  environmental restoration  and  waste
management programs at the NTS. This section

describes the risk analvsis of the transportation
of low-level wasie and mixed waste o the BNTS.
The analvsis caleulated both meident-free amd
accident-initiated risks of radiation-induced cancer
and detriment; and chemical-induced cancer and
noneancer health effecis, as well as the expecied
number of fraffic fatalities and injeries.  Risks
were calculated for the entire national route from
gach generator, and for 10 representative in-state
routes. All results represent the risk for the entire
10 vear campaign. The maximum reascnably
foresceable accident was also assessed,

331 Methodology

The risk assessment approach includes system
definition, accident scenario description, frequency
analysiz, consequenge analvsis, risk evaluation,
and documentation, Following this approach, the
first step in the transportation risk analysis for the
Waste Management Program was 1o identify the
current and potential types of waste that would be
rransported fo the ™WTS wnder each alternative,
Representative national routes from each penerator
o e MTS as well as in-state routes, wene selected
for evalpation. The in-state rowtes were chosen to
reflect local concerns regarding route segments.
The routes chosen are not necessarily the exact
routes that will be chosen by actual carriers, but
represent the most likely routes on the basis of
distance, accessibility, and economics.  One-site
transportation risk was also caleulated,  The
maximum rcasonably foresceable accident was
assessed, as were maximum individoal doses,

In this transportation risk analvsis, the scenarios
are either incident-free transportation, which has
the consequence of exposure to ionizing radiation
from the contents or exposure to vehicle-exhaust
emissions, or accident-initiated releases.  In
accident-imitiated releases, a vehicle acoident is the
initiating event and must be followed by failure of
the packaging in order 1o result in an actual release
of the radiocactive or hazardous contents. A
complete  list of the WTS transportation risk

analysis accident scenarios can be found in
DOEMNY [ 1996).

3-8
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Table 3-1. Defense Programs Transportation Risk for Alternative 1

e — —— e e

B EER Risk
Ingidemi=lires mdiological effects 1y 10"
Ingideni-ires wenradiological effects 185 » o
Fraf¥ic fmalities 6oy 1
Accideni-initated radiological efls L
Maximum cxposed insdividual Tx Mt

Table 3-2. Defense Programs Transportation Risk for Alternative 3

Nuclear
Consequences Test Devices Explosives Fits Total
bcidend-free radinfopical eflects 4x 10 e L 1x pr 214 o7
Incident-free nomrsdinlogical effects & a a 401 % 107
Tralic faaliics ax i How 1 Tu g bing x 107t
I Accident-iniinle radlivlopical effeels gx 0 Gy |0t 1 = 07 | & q0*
Magimum exposed mdividuaal Ta It N 2y 10! 1.3 x 1t

w, Mot caleubated madividually

Table 3-3. Comparison of Defense Programds Transportation Risks Between Alternative 1
and Alternative 3

Conscquences Alternative |

Incident-Tree radiobopical effects 4 x it T4y 10t

Incident-free noammdialogical effecs .85 % 10 4.0 x !
Traffic faralities i 0 106w 0™

Accident=initiated radiological efTects LR 1w 1o

Melan imuin axpired individual Ty 10" 13w 10"
S e — . ——— —
The consequences of interest in this study are (chronic) after exposure, resulting in a
vehicle-related and carpo-related. Vehicle-related fatality.

consequences  include trafMic fatalittes, traffic

mjuries,  and  incident-free  nonradiclogical 2. Radiation-induced detriment, i.e., other
comsequences.  Cargo-related consequences are chromic health effects including non-fatal
divided into four types: cancer occurring after 20 vears or so,

such as genetic damage or birth defect.
1. Radation-induced latent cancer fatality,
i€, a cancer occurring 20 or so years 3. Cancer incidence 20 years or more in the
Future {chronic) resulting from exposure
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to hazardous volatile organic compounds
due 10 accident conditions.

4. Moncancer health etfects (chronic) due
to exposures o hazardous volatile
organic compounds dee to accident
conditions (i.c., nausea, genetic effects,
anid central nervous system damage).

Although accident-initiated exposure levels may be
higher than those associated with incident-free
transportation, the levels would snill be below those
that result in an immediate ar observable health
effect; therefore, the risk of carly (acute] faality or
illness is not reported.  Radiological consequences
for the transportation of radioactive waste were
estimated for members of the public and transport
crew under both normal operating conditions and
accident conditions. Members of the public are
considered to be persons who are within S0
meters (m) (875 vards [vd)) of the ransportation
corridor, persons sharing the transport corridor
with the transport, and persons at rest stops, For
the accident scenarios, the radiclogical doses were
estimated for individuals located near the scene of
the accident and for the population within a 61 Km
(30-mi) radius of the accident,  Risk associated
with waste handling activilies are discussed in
detatl m Appendix H, Human Healih Hisks and
Safety Impacts Study,

Radiological consequences gre expresscd in terms
of person-rem (Roentgen equivalent man). The
collective dose fo an exposed populabion is
caleulated by summing individual doses in thas
popelation., For example, it 100 people are
exposed 1o 300 millirem per vear {mremdsr), the
collective dose would be:

{100 people x 0.3 rem) = 30 person-rem dus (o
background radiation in a population of 100

Assuming a hnear dose-responze relationship, a
population dose of 30 person-rem is equivalent to
50 people receiving a dose of 600 mrem/yr.

The maost significant health effccts due to radiation
exposure are latent cancer fatalities (LCF) and
defriment  (illness or yjury), as  defined by

Interngtional Commission on Radiation Protection
(ICEP 19910, [n cases where the individual dose is
maore than 20 rem and the dose rafe is greater than
[t rem in a 1-hour pericd, prompt effects, in
addition to latent effects, may be of concern. None
of the exposures resulting from the transporiation
of low-level waste and mixed waste o the XTS5
would exceed this level, For examiple, the dose-to-
risk conversion factor for workers is 0.0004 LCF
per person-rém. 5 a population of [ workers
received a collective dose of 30 person-rem, the
estimated number of [CFs among all 100 workers
wiould he:

(30 person - rem x 00004 LCF/Person - rem) =
0AO12LCF

This means that there would be about | chance in
B (L0 2) that a single LOF would occur among
the 100 workers as a result of the radiation
exposure.  Latent cancer fatalities caused by
radiation exposure are cancers that take many years
to develop, and may not be the actual cause of
death. o addition to LOFs, odher health effects,
inghwding nonfatal cancer and genetic effects, could
oECur.

The DOE guidance for preparing environmental
impact  statemenis  recommend  using a
transportation risk model which is a defensible
estimation method, such as the most current
version of RADTRAMN. The stakeholders
requested that a more open modeling process be
used, so they could actively review the
assumptions, input data, and formulas.

The model wsed to perform the NTS EIS
Transportation Study is a RADTRAN-like model
that 15 more Nexible and easier for the stukeholder
1o review and use, The model is composed of a
combination of spreadshegts  and FORTRAN
nember to assist in the evaluation of routes for the
transportation of low-level wasie. Being easier to
revicw, the analvsis allows stakcholders 1o review
input data and assumptions, and contributes io the
accopiance of risk values.

The NTS transportation risk model was compared
o0 KADTRAN 4 (1T Corp., 1993a). Three sites
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within the DOE complex were chosen, and up to
four routes were modeled for each site. The routes
uvsed were idemified az those most freguently
traveled. The sites used for this comparison are
Lawrence Livermore Mational Laboratory, Pantex
Flant, and Savannah Hiver Site. Similar source
terms (based on shipment imventory) were used in
both models.

The primary differences between the models are in
the developmend of the external dose rate, and in
assumptions coneeming shielding of the low-level
waste, Tfa radioisotope which was present at the
identified site was not present in the RADTRAN
library, that radioisotope was eliminated from the
radioactive source term in oeder %o maimain
compatibility of the models. Instead of the actual
external dose rate based on historical data from the
DOE, the Transportation Index (T1) was used in
RADTRAN 4 to caleulate extermal exposure during
routine transportation. The T is defined as the
exposure rate at a distant of | meter from the
container,

The other difference between the models is in the
shielding factors used, Mo shiclding was uzed in
the RADTRAMN calenlation, resulting in a very
conservative potential exposure rate, The NTS
model takes into account shielding. based on real
tire data that has been obtained from DOE [ow.
ievel waste shipmenis. The assumptions associated
with the shielding result in NTS-model dose results
that are attenuated by a factor of 107 to 104
relative to the correspending RADTRAN 4
calculated doses.

This comparison indicates that the results are
comparable given the standard assumptions. The
radiation doses caleulated by the two models are in
general agreement. This was expecied, since the
equations used in the NTS model are based on
RADTREAN 4 equations. As indicated, the reason
for the primary difference in the dose results is the
assumplions associated with shielding in the NTS
model. Another Tactor that may account for some
of the differences in the results is the difference in
long-term treatment of dispersion of radioactive
material from a container after an accident,

The results of & separate study calculating the risk
from transporting low-level waste from Tonopah to
the NTS, (IT Corp., 1995b) were incorporated into
the results reported here. In addition, corrections
were made to some of the resulis from the Tralt
Transportation Risk Assessment; the calculation of
new results is docurmnented in Risk Assessment for
the NTS EIS Alternatives | & 3 and the TTR
(SAIC, 1996d),

3.3.2 System Description

The system being evaluated consists of shipments
of radioactive and hazardous materials {including
wastes) 1o the NTS, The tvpe and amount of waste
varies under each alternative, Historically, the
primury radioactive wasie 1wpe accepted Tor
disposal at the NTS has been low-level waste.
Under Altemative 1, Continee Current Operations
(Mo Action), and Alternative 3, Expanded Use, the
disposal sites at the NTS would continue to accept
low-level waste from both on-site and off-site
gencrators. Mixed waste from on-site generators
would also be managed under both alternatives.
Definitions of other radioactive waste types are
provided below for comparizon and elarity.

Waste Definitions
*  Hazardows Waste -— Wastes thar are
designated  as  hazardous by the

Envirenmental Protection Agency (EPA) or
State of Mevada regulations. Hazardous
waste, defined under the Resource
Conservation and Recovery Act is waste
from production or operation activities that
poses a potential hazard to human health or
the environment when improperly treated,
stored, or disposed. Hazardous wastes that
appear on special EPA lists possess at least
one  of the following characteristics:
ignitability, corrosivity, reactivity, or (oxicity,

*  Mixed Waste — Waste containing both
radipactive and hazardous components, as
defined by the Atomic Encrgy and the
Resource Conservation and Recovery Act,
respectively,  Mixed waste intended for
disposal must meer the Land Disposal

Valume 1. Appendis |
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Restrictions as listed in Lond Disposal
Restrictions 40 CFR 268, Mixed wasle s a
generic term for specific types of mixed waste
auch  as  [low-level mixed waste, and
Transuranic mixed waste,

Low-Level Mixed Waste — Low-level waste
that also includes hazardous components, as
identified in, fdemtificarion awd Listime of
Hazardows Wasee, 40 CFR 261, Subparis
and [

Transuranic Wasie — Radioactive wasic
contaning  alpha-emitting  radionuclides
having an atomic number greater than 92,
half-lives greater than 20 wvears, and in
concentrations greater than 100 nanocuries
{nCi} per gram.

Low-Level Waste — Hadioactive waste not
classified as high=level waste, transuranic
waste, spent nuclear fuel, or the wailings or
wastez  produced by the extraction or
concentration of uranivm or thorum from any
ore processed primarily for its source material
content.  Test specimens of Tissionable
material  irradiated  for research and
development only, and not for the production
of power or plutonium, may be classified as
low-level waste, provided the concentration
of yransuranic elements is less than 100 ns
per gram

High-Level Waste — The highly radioactive
waste  material  that  results  from  the
reprocessing of spent nuclear fuel, including
liquid waste produced directly in reprocessing
of and any solid waste derived from the
liquid, that contains a combination of
transuranic waste and fission products in
concentrations requining permanent isolation.

Classified Waste — Weapons components
and assemblies designated by the LS
Giovernment, pursuant 1o Executive Order,
statule, or regulation, that require protection
against unauthorized information or material
disclosure for reasons of national security.
Additional  security  and  sufeguards

management activities are required in the
handling of these materials,

Under Alternative 1, the NTS would continue to
accept wasle from 15 off-site generators (currently
approved}  and  from  omgomg BOEMNWY
environmental restoration activities, Fuiure wasie
shipments would cansist of both low-level waste
and mixed waste. |f Alternative 3 is selected, it is
anticipated that waste shipments to the NTS would
come from approximately 28 off-site waste
generators (DOE, 1995¢). Future waste received
at the WTS for disposal would generally consist of
low-level waste and mixed waste, the type being
dependent upon the specific waste-gencrator site,
Altermative 2, waould result in closure of the NTS;
therefore, no waste operations would occur,
Alternative 4, Alternate Llse of Withdrawn Land,
would allow for anly NTS-generated waste to be
managed, and no off-site transport would occor,
Singe Alterpatives 2 and 4 would eliminate the
receipt and disposal of wastes gencrated outside
the NTS, they are not considered further in this
analysis, The waste generators, prlma:],-' washe
Ivpes, and waste shipment information associated
with alternatives | and 3 are shown in Tables 3-4,
35, and 3.6,

Another aspect of a iransporalion system is
routing,. Routes  evaluated in the wasic
management analysis were selected using the
routing program  Highway 3.2-4n  Enhanced
Highway Rouwting Model: Frogram Description,
Methodolagy,  and  Revised User's  Manual,
(lohnson et al., 1993). The routes evaluated may
not be the actual routes used for transportation.

The HIGHWAY 3.2 program is a flexible tool for
evaluating  highway routes for transporting
hazardous materials in the United States.  The
HIGHWAY database contains a computerized road
atlas  that describes over 240000 miles of
highways including complete description of the
entire inlerstate system and other highways except
those that parallel a nearby intcrsiate, Many siate
highways and a number of local and county
highways are also identified. The databasze also
ingludes locations of nuclear facilities and major
Airports,
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Table 3-4. Low-Level Waste and Mixed Waste Volumes* and Shipments for
Alternative |

Mumlzer
Generator (m’® of Shipments *!

Aberdeen Proving Ground TR0 2l
Energy Technolozy Engineering 4 L6
Environmental Management Project 84177 2,213
Lawrence Livermore Nations| Laboratory 1,928 3l
Inhalation Toxicolopy Research Institute 344 5
Moutid 60,027 1,578
Mevada Test Site 150,500 11,615
Oak Ridge National Laboratory 26,607 694
Pantex Pl Ta% 20
RMI Extrusion Plant 5,528 146
Rocky Flats Envircnmental Technology Site 14,000 2,000
Sandia Masional Laboratories - Califomnia 219 b
Sandia Marional Laboratories - Mew Mexico 151 9

Al volumes derived from the 1994 Integrured Data Base, the Baseline Envirenmental Mansgement Report {[¥OE, 154954)
aoal thie Diraft Wasie Management Programmatic E15 (IMOE, 1995¢)

* Cubic Meper

© Assumme containers are 4° 5 4 5 7' boxes

? Assume |2 conlainers per shipment

“Bulk shipment: sssumme 13 m' per shipmena

Wolume | Appendia § i-10
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Tahle 3-5, Low-Level Waste Volumes® and Shipments for Alternative 1

10-year ¥olome Mumber I
!-. I :-!;t EI]I:I'!EI-IIII [[lﬂ: IJ[EI]IEII EHIE - ¥

Aberdecn Proving CGround L 21

Ames Laboratory 1,232 32
Argonne Mational Laboratory - East 11,265 296
Bettis Atamic Power Laboratory 9,775 157
Brookhaven Mational Laborastory 3,264 86
Energy Technology Engineering Center 614 T4
Fermi Laboratory 2,163 5T
Fernald Environmental Management Project 84,177 2,213
Humiord 170,891 4,490
Idaho Matienal Engineering Laboratory and 106,334 2811
Fonolls Atomic Power Laboralory « Kesselring 15,554 409
Lawrence Berkeley Laboratory 5.0 134
Lawrence Livermore Mstional Laboratory 1,928 3l
Los Alamos Mational Laboratory 41,773 1,098
Inhalation Toxicology Rescarch Institute 344 J
Mound 60027 1,578
Wewvada Test Site 150,000 11,600
Cak Ridge National Laboratory 26,607 699G
Paducah Gaseous Diffusion Plant 16,996 447
Pantex Plant TH9 20
Porsmouth Gaseous Diffusion Plant 63,312 L&)
Princeton Plasma Physics Laboratory 187 3
KT Extrusion Flam 5,518 146
Rocky Flats Environmental Technology Site 14, (K 2,300
Sandia Matlonal Labaratoriea’CA 219 &
Savannah River Site 243,91 8411
West Valley Demonstration Project 67 z
Stanford Linear Accelerator 3,694 L7
Sandia Mational Laboratories ™NM 33 9

! ALl volumes derived from the 1994 Integrated Data Baie, the Baseline Envircnmental Management P.EpuﬂtL'H:IE.. 19954
and the Dheall Waste Marsagement Programmatic EIS (DOE, 19%35¢)

b Assumes confainersare &' x 4w 7

 Assumes 12 contalners per shipment
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Table 3-6. Mixed Waste Volume and Shipments for Alternative 3

Lenerator

Ames Laboratory

Argonne Mational Laboratory - East
Benis Laborstory

Hanford

Idaho Mationa] Engineering Laboratory
Knolls Laboratory

Lawrence Berkeley Laboratory

Los Alamos National Laboratory
Mevady Test zite (ERY

Paducah Plant

Portsmouth Plast

EMI Extrusion Plant

Rocky Flas

Sawvannih River

West Walley

Volume Mumber
1 |
6,700 Lii
40 i
124,000 3,243
47 300 1.281
150 i
4,300 116
2,700 T3
S{K) 15
600 L6
33,754 912
25 1
3,000 000
21,300 574
40 |

* Geenerated by the Frvirenmental Restoration Program
¥ Cubisc Meter

T Asmame comluimers gre 4 x 4' x T haxes

F Assume | 2 containers per shipment

Several different types of transport routes may be
calculated by the HIGHWAY Program, depending
on a set of user- supplied constraints, HIGHWAY
calculates routes by minimizing the total distance
and driving time along a particular highway
segment. Several user-supplied routing constraints
can be imposed during the selection process.
Special features of the model HIGHWAY s the
ability to calculate routes that maximize the use of
the interstate ghway system, and the ability to
select routes that bypass a specific state, city, town,
or highway segment.

The HIGHWAY 3.2 Program has the capability 1o
automatically idemify allemative routes,  Most
romting models will produce only a single route,
although different  roules between the generator
site and the NTS aften vary only slightly in
distance and estimated driving time.  With the
alternative  rowting  feature, the HIGHWAY

Program offers o selection between different routes
of nearly equal lenpth. 1t also has the
capability o report route-specific  population
density data. The population density distribution 15
calewlated for each highway segment in the route
and is reported on a state-by-state basis. The
popailation data used by the program are based on
the 1990 U5, Burean of the Census block group
data, A United States map showing the national
interstate system is given in Figure 3-1. Specific
descriptions of the generator truck routes were
taken from the HIGHWAY 3.2 routing code, and
aré deseribed in detail in Attachment F,

T'en in-state routes within Nevada, generated by the
HIGHWAY 3.2 computer program, were identified
Tor evaluarion 1o allow more detailed analysis of

the Mevada routes. This effort was erucial to
comparing  gecgraphic  areas of concern. The
selection of routes within Mevada had the same
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Figure 3-1. National Interstate System
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parameters as the national routes, that is, interstate
and state highways were used instead of local roads
wherever possible, However, rather than the most
direct routes being selected, aliernative routes were
identificd specifically to avoid three geographical
areas of concern: Craig Road, the Interstate 15/1).5,
Highway 95 imnterchange, and Hoover [Dam
{Boulder City).

Within Mevada, the routes selected are based on
the direction of approach to the NTS.  Local
concerns tocused their analysis on specific areas
such as the Hoover Dam; highway segments that
had congested or scemingly higher accident
probabilities, (Interstate 157108, Highway 95
mterchange ), and segments with rapid growth,
(Craig Koad}). In particular, one alternative roufe
was proposed to avoid passage through Boulder
City and Hoover Dam. Interstate 40 to Interstate 15
woulld allow shipmenis to approach the NTS from
the south without passing through Boulder City
and Hoover Dam.  This alternative would ailow
shipments to proceed to the NTS through Pahrump,
Mevada or on the LS. Highway 95 through the
Interstate 15/01.5, Highway 95 interchange. The
routes are described in the following paragraphs.

NV-1, Eastern Route 7 (Figure 3-2).  (Note:
“Eastern FKoute 77 identified that the route is
approached from the cast, and the number relates
to the specific unigue designation the route was
wiven earlier)  South on Interstate 15 (from
Arizona) 1w Las Vegas, throvgh the Interstate
13LS, Highway 95 interchange, and north on
LIS, Highway 95, The length of this route is 238
(km) (148 males [maly.  The interstate 15705,
Highway 95 interchange is referred o locally as
the “Spaghettn Bowl”, It 15 a location at which
pumerows  merging  vehicles  routinely  greate
congestion, tralfic delays, and accidents, Mone of
the Nevada route descriptions include a focal road
appraximately 3.2 km (2 mi), that connecis LS,
Highwiay 95 1o the NTS entrance gate a1 Mercury,
because it is common o all of the Nevada route
altermatives: however, this local connectior rosd
wis included i the risk analysis calowlation.

NV-2, Eastern Roufe 8 (Figure 3-1). South on
Interstate 15 {from Arnzonal to Crang Road (SE-

573) west to Rancho Drive, north on LS.
Highway 95. The length of this route is 227 km
{141 mi). Craig Road is another road segment of
concern (o local officials. The residential growth
i the adjacent areas has created congestion as well
a5 concern for the effect of hazardous material
transport to the residential population,

NV-3, Northern Route 5 (Figure 3-4). South on
LLS. Highway 93 (from {dahe) to Ely, south on
LS. Highway 6 to Tonopah, south on LS.
Highway 95, The length of thes route 15 846 km
(526 mi) the longest Nevada alternate route, It is
the only Nevada route which goes through Eby and
Tonopah, as well as other areas with relatively low
population densities,

N¥-4, Eastern Rouwte % (Figure 3-3). MNorth on
1.5, Highway 93 {from Artzona) via Hoover Dam,
o Las Wegas., through the Interstate 15405,
Highway 95 imterchange, continuing north on LS.
Highway 95 The length of this route is 161 km
(10 mi). Routing  through the Hoover
Dam/Boulder City area 15 also 2 local concern.
Trattic in the area is congested by the slowdown of
vehicles because of the curves and grade of the
road as well as visitors entering and leaving the
parking areas for the Hoover Dam.

NV-5, Eastern Route 10 (Figure 3-6). Morth on
LL5. Highway 93 (from Arizona) via Hoover Dam,
wr U5, Highway 9375, Highway 95, north o
SHtate Rowte- 146, west to Interstate 15, and nonh o
State Route- 160 w0 1.5, Highway %5, The length
of this route is 211 km (131 mi).

NV-6, Southern Route 6 (Figure 3-7). North on
LS. Highway 95 (from California) through the
Interstate 15/1L5, Highway 23 Interchange and,
north on ULS. Highway 95 The length of this route
is 233 km (145 mi).

NV-T7, Southern Route 8 (Figure 3-8). North on
LS, Highway 95 {irom Califomia) nerth on State
Route-148, west 1o Interstate 13, to Statg Route
lal to U5, Highway 95, The length of this route
is 283 km (176 mi.
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Figure 3-2. NV-1, Eastern Route 7
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Figure 3-3. NV-2, Eastern Route 8
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Figure 3-4. NV-3, Northern Roule 5
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Figure 3-5, NV-4, Eastern Route 9
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Figure 3-6. NV-5, Eastern Route 10
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Figure 3-7. NV-6, Southern Route 6
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NV-8, Southern Route 1 (Figure 3-9), Morth on
Interstate 15 (from Californial, to Las Vegas
through  the  Interstate 1505, Highway 95
Intgrchange, north on LS, Highway 95, The
bength of this rouie is 175 km {109 mi),

MY, Southern Route 2 (Figure 3-100, North on
Intersiate 15 (from Californial, west on State
Road-[ 60 1o U5, Highway 95, The length of this
rowete 15 208 ki (129 mi)

NV-10, Southern Route 5 (Figure 3-11). Norh
on State Koad-373 (from California), east on LS
Highway 95, The length of this route is 74 km (46
mi}.

133 Data Valoes

The types of data used, their sources, assumptions,
and related uncertainties for the wasie management
activities evaluation are discussed below. Specific
values of all data are provided in DOEMNY { 199%).
Low-level and mixed waste characterization data
was derived from the DOE Integrated Data Base,
the Drafl Waste Management Programmatic EIS
(DOE, 1995c), and NTS waste management
estimanes. Representative  physical and
radiclogical characteristics were assumed for each
wasle type because detailed consideration of every
possible shipment would be impractical. Contact-
handled  low-level waste, mixed waste, and
(ransuranie waste were each assigned a dose rate of
(h05 mremshrat | m from the shipping container.

Accident severily categories for radioactive waste
transporfation sceidents are taken from Final on
e Teamsporiation of Radivaciive Material by 4ir
ancd Cher Modes, WUREG-01T0 (MRC, 1977).
Accident severity s assigned on the basis of
impact force and the potential for fire.  Cach
aecident severity category is assigned a probability
of oecurrence. Potential radiozctive releases from
transporation accidents were estimated wsing
relense fractions (1T Corp,, 1996) for cach accident
SCVErILY category.

Radivactive material released to the atmosphere is
dispersed by the wind,  Two Pasquill stability
categories were selected: ong o represent the

average dispersion, and another to represent a
worst-case dispersion,

Population dose estimates are based on the unit
risk factor approach, The unit risk factor proves an
estimate of the dose 1o cither crew members or
specified members of the public from transporting
a single shipment, on a single route, with a
specified population density, Unit risk factors, in
units of person-rem per kilometer, are multiplied
by shipping distances in various population Zones
{as determined by the HIGHWAY 3.2 code) o
calculate the totzl population dose for one
shipment.

The population dose estimates are then converted
to excess latent cancer fatalities vsing the dose
conversion factors of 3 x 107 {0.0005) excess Tutal
cancers per person-rem for members of the public
and 4 x 107 {0.0004) fatal cancers per person-rem
for the crew (ICRP, 1991,

Radiation detriment the dose conversion factors are
[.6 x 107 for the warker and 2.3 « 107 for the
general public. The dose conversion factor for the
pubhic is slightly higher because of the inclusion of
more sensitive individuals {e.g., children),

The chemical-induced noncancer risk is reported as
a hazard index. The hazard index is the rabio
between daily intake of a noncarcinogenic toxic
chemical and acceptable reference level. [f the
hazard index is less than one, then no
consequences would be expected.

Lincertainty is introduced with each step of the
analysis, Conservative assumptions and values
{those which lend 1o overestimating the risk) are
used whenever assumplions are made, and when
the data values are not well known. The most
uncerlain parameter was he conents of each
shipment, e.g., the radiological characteristics, the
chemical characteristics, and the physical form. It
wiis conservatively assumed that the waste forms
were  resuspendable and  combustible  under
accident conditions.  The high end of allowable
concentration values used for the chemicals were
taken Trom (DHOE, 1995c).  Other uncertaintics
include the health cffect models used for

Vit 1, Apperddis [
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Figure 3-9. NV-8, Southern Route |
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Figure 3-10. NV-9, Southern Route 2
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Figure 3-11. NV-10, Southern Route 5
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chemicals, radionuchdes, and dose assessment
pssumptions,  The dam reguired (o apply the
methodology  are subject 1o sampling  errors,
variability, measurement errors, and assumptions.
The cargo-related risks are low buf (hey alzo have
the largesi uncertainties because the  input
paramcters for their calculations are the least
known. The uncertainties for the higher vehicle-
related  risks  are  the  smallest, allowing
differentiation for cach route on the basis of
distance, which is subject only to a small
Mgasurenment crror.

334 Waste Manapgement Transportation Risk
Results and Conclusions

The fellowing sections discuss national, in-state,
and on-site risks from the transportation low-level
and mixed waste 1o the NTS.

Natianal K Risk

The estimated number of vehicle fatalities along
the national routes during the 10-vear period
for  Alternative 1is 2, 27 vehicle injuries are
estimated. The risk ol a single radiation-induced
cancer fatality in the gepneral population s 0,002 5
{about | in 400) The risks calculated for the other
consequence types 15 signiticantly smaller than
these. Kesults are shown in Tahble 3-7,

Along the national routes within Nevada, less than
oave {002 vehicle death is estimated, and only one
vehicle-related injury.  The risk of a single
radiation-indueced cancer fatality is Q00073 about
lin 1,300 (Table 3-8}

Under Alternative 3, the number of wvehicle
fatalitics iz estimated as eight. One hundred and
three wvehicle-related injuries are cstimated 1o
cocur. The risk of g single radiation-indeced LCF
5 U077 (about | in 31 These results are shown in
Table 3.7 Within Nevada, onlv four vehicle-
refated injuries wre expected, and less than one
(0B} fatality, Cargo-related fatalities are 0.016
{Tahle 3-8y,

Maxim - . ividual Bisk

The maximum individual dose and health effects
risk were calculated for members of the public: a
person caught in raffic, a resident living along the
highway. and a service station worker. These
resilis are reported for a single event in Maximum
fclivichucd Drves for Incideni-Free Transporiation,
(SAIC, 1996b). The maximum exposed individual
was o person caught in traffic with an expected
dose of 4,1 mrem/event, resuiting in g risk of latent
cancer fatality of’ 2 x 10 (about [ in S00.000).

Al i

Incident-trce nonradiclogical risks [iar
transportation of low=level waste and mixed wasie
were calculated in SAIC (199%6a). These health
etfects resulted from exposure to vehicle exhaust
EIMISSHNS.

Under Alternative 1, these  incident-free
nonradinlogical risks are 3.02 x 10~ {abow | in
3001, and they are 1 20 x 107 {about | in 753 under
Alternative 3,

accident

The maximum reasonably foreseeable accident is
defined as the accident of highest consequences
with a probability of occurrence that is greater than
or equal to 1.0 x 107 per vear. These secidents for
low-level amd mixed waste transportation under
Alternatives | and 3 were anmalyzed o an
assessment of NTS shipments (SAIC 19%6¢). The
maximum reasonably foreseeahle aceidents were

evaluated for  wrban, subwrban, and  rural
popalations  umder both  neutral  and  stable
atmospheric  conditions. The  maximum

conseguences under Altermative | occur in an
urban #one under stable atmospheric conditions:

they are radiation-induced  fatal CANCErs
(225107, and detriment {[.04 x 107'). The
highest annual maximum severity  accident

frequency was 2,25 x 107 for travel through rural
population zones.

Linder Alternative 3. the most severe expected
consequences from low-level waste transportation
15 also radiation-induced cancer (2.25 x 107, The
maximum severity accident frequency with these

Worlumme 1, .-'Lppunu,-ﬁ;:l
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consequences is §.08 x 10+ for travel through rural
population #omes. The radiation-induced health
effects consequences and probabilities for mixed
waste transportation are the same as those for Tow-
lovel waste trapsportation. The chemical-induced
consequences are cancer (1.1 x 10y and the
chemical noncancer hazard index is 0.38. The
hazard index represents the ratios of the daily
exposure to a referenced acceplable limit; if the
ratio is less than one, no adverse effects would be
expected.  The maximum probability of an
accident with these consequences 5 1,23 x 107
also for travel through rural population sones,

The maximum reasonably foreseeable acoident was
nat analyzed for Alernative 2 and 4 due 1o no oft-
site transporiation,

The expected number of conseguences per
shipment along the Mevada routes NV-1 through
WY-10 are shown in Figures 3-12 through 3-1%.
The largest number of vehicle fatalities L8 x 107,15
along NW-3 while NV-4  (Hoover Dam and
through the [Interstate 1505, Highway 95
Interchange) poses the lowest risk  (around
1 % 10 The other routes have approximately the
same traffic-related fatality rate (2 x 10).

These risk estimates have very low uncertainties
associated with them.

WVehicle-related imjury estimates per shipment were
the highest for MNY-1, NW-2, NV-3, and NV-6
faround 2 x 107, Injury rates (per shipment) for
all other routes were approximately the same
{around 1 % 107 with the exception of NV-10
wihich is low due to the shor distance traveled,

Risks due 1o incident-free shipment are the largest
for routes with the longest distance, highest
population, and low rates of speed through urban
zgomes,  Routes NW-1, NV-4, and NY-6 had the
highest risk {approximately 7.5 x 107} while all
other routes had lower, but similar, risks (arownd
1.25 % 107},

Radiation-induced cancer death estimates due 1o
accidents arc primarily sensitive w distance
traveled and population density along the route,

MWV-3, the longest route, has the highest risk
(8.75 x (0r"). The difference between the highest
risk and the lowest is exceedingly small.

Chemical cancer deaths and hazards due 10
accidents would be the result of scute exposure to
members of the crew or the public during a release
of volatile organic compounds when an accident
cansed the breach of a coptainer. These risks are
dependent on distance and population density;
therefore, the risks for WY- 1, W4, and NV-6 are
the greatest, The risks for all remaining routes are
by risks due 1o incident-free transportation.
Incident-free transportation risks arc conservative
because the estimate of the population at nisk is
high, and because no crediv is taken for the
shiglding properties of surrounding  streciures,
Uncertainties were not caleulaed tor these risks, as
thev are small compared to the off-gite risks, and
no alternate routing 15 considercd.

Risks associated with the noncarcinogenic effect of
valatibe organic compounds are represented by a
hazard index. 1f the hazard index is less than one;
approximately  the same heccause of  large
uncertainties in the calculation.

These results indicate that the greatest risk s from
vehicle-related  injuries, followed by vehicle-
related  fatalities, and  finally,  incident-free
radiation exposures {fatalities and injuries).

-5t Rgs

Detailed results of the on-site transportation risk
andalysis ore provided in DOTMY (199), The on-
site transporiation risk analysis meludes; NTS-
generated low-level waste from 17 points of origin
on the NTS 1o the disposal site, plus contaminated
soil frodn envirommental restoralion activities at
Tonopah. A summary of results is shown on Tahle
3-89, Mo on-sife transportation is associated with
Altermative 2. As with off-site transportation, the
risks from trattic fatalities are the largest, followed
as it is For the national roules m-stale routes,  and
on-site  transponation. no adverse effects are
expeciod.
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Figure 3-12. Nevada In-State Traffic Fatality Risk
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Figure 3-13, Nevada In-State Traffic Injury Risk
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Figure 3-14. Nevada In-State Incident-Free Radiation-Induced Cancer Fatality Risk
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Figure 3-16. Nevada In-State Incident-Free Radiation Induced Detriment Risk
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Figure 3-17. Nevada In-State Radiation-Induced Detriment Risk Due to Accidents
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Figure 3-18. Nevada In-State Chemical-Induced Cancer Risk
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Figure 3-19, Nevada In-State Chemical-Induced Noncancer Hazard Index
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Table 3-7. Expected Number of QGecurrences in 10 vears (National Route)

= = e
Risk
Consequence Alternative | Alternative 3
| Vehicle-related fatalitics 2 g
Wehicle-related injuries 27 1.3
Incident=tree nonradiclogical health effects 307w 1 1.20% 19+
Radiation-induced cancer faralities 2.5 % 1F 7.7 % 0
Kadiativn-induced detriment | 4% 10 39 x 10
Chemical-induced cancer a oy 16 A x0T

Table 3-8. Expected number of Occurrences in 10 years (within Nevada)

335 Waste Management Transportation Risk
Conclusions

The primary goal of the waste management
analvsis study was to estimate the health effects of
the transportation of low-level and mixed waste
aleng various routes from generators to the NTS,
The results indicate that routing decisions need not
rely solely upon the health risks, as they are all
sitilar, and all are low, However, certain routes
do exhibit small risk reductions over others, and
thewrr wse could be a risk management tool.
Reduction of total risk can be achieved mainly by
selecting the route from a given generator site with
the lowest traffic-related risks

O the basis of the evaluation of in-skate routes
alone, routes NV-4, or NY-5 would have the
lowwrest aumiber of traffic related injuries ar NV-10
it entering from the west. To reduce incident-free

T —— e —————
Risk
Conseguenct Altermative | Allernative 3
Vehicle-related fatalities 23w 107 Tx 10
Yehicle-related injurics 4
Incident-free nonradiological health ¢ffects T84 % 107 L&l x 1o
Radiation-induced cancer faialities (LCFs) 7.5 % 1ot L& x 107
Radistion-induced detriment 354 % 10 T9x 107
Chemijcal-indheced cancer 24 x 10 98w 1o
e e— T ——r

radiation cancer risks, N¥-3 is preferable to WV -4;
however, it should be noted that these risks are
highly uncertain, and the estimates are very
conservative. To reduce the risk due to accidents
involving hazardous materials, NV-5 the most
desirable route because it 15 the shortest distance,
amnd has the lowest population density. However,
when selecting national routes, risks outside the
state would also have to be considered.

Oin-site transportation risks are common to all
aliernatives that invelve transportation, and do not
contribute significantly to the total risk of any
alternative,

3.4 Hazardouws Materials Shipments
Transportation Risk

A separate analysis was performed for this EIS o
assess  impacts from  transportation  accidents

Volome 1, Appendix |
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involving nonradioactive hazardous  materials
SAIC (1996¢). Hazardous chemicals are routinely
shipped to the NTS from chemical manofacturers
in various parts of the United States. In addition,
the BWTS routinely ships hazardous wastes 1o off-
sile  hazardous waste treatiment, storage, and
disposal [acilities,  All shipments of hazardous
chemicals and hazardous wasic are made by truck.

To aszess human health risks from transportation
accidents involving hazardous chemicals, the
shipment of chemicals in bulk quantifies represents
the bounding case because of the large quantitbes
per shipment. A review of NTS hazardous
material shipment records identified the top six
chemicals that are routinely shipped 1o the NTS in
bulk gquantities. These chemicals were screened
for relative toxicily to humans based on the
Reference Concentration assigned to each chemacal
by the LS. Environmental Protection  Agency.
{ The reference concentration is the concentration
in air below which a is unlikely for sensitive
populations (o experience adverse health effects.)
OFf the six chemicals reviewed, ammonia was
found to have the highest relative foxicity.
Approximately two shipments of ammonia per
vear are made from Las Vegas, NV o the NTS.
Each shipment contains about 1,000 pounds of
AmmaEnia.

The bounding case for shipments of hazardous
waste was determined by review of NTS
hazardous waste shipment records.  Each NTS
hazardous waste stream was evaluated and ranked
based on the following properties: potential for
accidental  dispersion,  quantity,  chemical
concentration, material form (Niquid, gas, or solid),
and the frequency of shipment, Based on this
screening methodology, Lab Pack waste was
identified as the most important waste stream on
the basis of types and gquantities of hazardous
wastes, Lab Pack wastes consist of a wide
assoptment of indmwidueal chemicals which were
subsequently screened for relative foxicity based
on their reference concentrations.  The results of
this screening process identified mercury, barium,
chromium, arsenic, and cadmium as the Lab Pack
chemicals that present the greatest health risks to
humans. The average Lab Pack weight per

shipment is abouwt 460 kilograms. Under
Alternatives | and 4, it was assumed that anpsal
hazardous waste shipments would be similar fo
recent experience, about 20 shipments per year,
The number of shipments is assumed to double o
40 shipments per vear under Allernative 3,
Alternative 2 was assumed o have a single
shipment to remove any wastes stored in the Arca
5 Hazardous Waste Storage Unit at the time that
the NTS program operations were discontinued.

The postulated sccident scenario is a truck accident
leading 1o & breach of shipping coniainers (drums
ar fank) and a release of hazardous materials to the
enviranment. The smlled chemicals either
evaporate (liguid spill) or are acrosolized by the
aecident impact and wind (solid release). Aceident
probabilities were caloulated For wrban, suburban,
and rural population zones based on: truck,
secident  rates  per  highway Kilometer, the
comditional probability that an accident will result
in a release of hazardous marerial, the lengih
(kilometers) of the shipment route, and the number
of shipments per year,

Adrborne concentrations of released chemicals
were calculated wsing the EPL number code
computer program for both neutral and stable
atmespheric dispersion conditions. Consequences
o people located downwind of the release are
expressed in terms of Emergency Response
Planning Guidelines (ERPGs). ERPG values are
estimates of airborne concentration thresholds
above which one can peasonably anticipate
ohserving adverse effects based on an exposure
time of one hour.

. ERP-1: The T AT LT wirborne
concentration below which it is believed that
nearly all individuals could be exposed for up
to one hour without experiencing other than
mild transient adverse health effects, or
perceiving a clearly defined objectionable
odor,

" ERPG-2: The AR T LT girhorne
concentration below which it is believed that
pnearly  all  individuals could be exposed
for up o one hour without experiencing or

3-13
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Table 3-9. On-site Transportation Risk for NTS-Generated Waste

Traffic fatalities
Traffic injuries

Radiation-induced cancer fatalitics
Radiation-induced detrimen
| Ehmcal-indmd CANCLETS

* Mal applicahtc

developing irreversible or other serious
health effects, or symploms than could
impair their abilities to take protective
acteon,

. ERPG-3; The maximum  airbormne
concentration below which it is believed
that mearly all individuals could be
exposed for up o one hour without
experiencing  or  developing  life-
threatening health effects.

For a severe transportation accident involving a
tanker shipment of ammoma, the probability of the
accident ocourting in an urban population zone is
estimated 1o be about 2.3 x 107 per vear and
could result in 5 Lo 39 people being exposed 1o
ammania in excess of ERPG-3 concentrations,
The probability of the accident in a suburban
population zone increases 1o 1.4 x 10 per year and
| 1o 7 people could be exposed to ammonia in
excess of ERPG-3 concentrations.  The aceident
probability ncreases to 4.3 x 10" for rural
populaticn zones where no people would be
exposed o ERPG-3  concentrations, bt O to 3
peaple could be exposed 1o ammonia in excess of
ERPG-1 concentrations. These probabilities and
consequences are assumed to be the same for
Alternatives 1, 3, and 4. Mo bulk chemical
shipments are expected under Alternative 2.

For a severe transportation accident involving a
shipment of lab packed hazardous wastes, the
probability of the aceident occurring in an urban
population zone is estimated 1o be about 2.5 % 107
per wear, Mo people would be exposed o

chemicals in excess of ERPG-3 concentrations, but
I 1o & people could be exposed to chemicals in
excess of ERPG-2 concentrations. The probability
of the accident in a suburban population zone
increased to 7.6 x 107 per vear; one person could
be exposed to chemicals in cxcess of ERPG-2
concentrations, and 92 to 183 people could be
exposed in excess of ERPG-1 concentrations. The
accident probability increases to 1.7 x 107 for rural
population zones where no people would be
exposed to ERPG-3 or ERPG-2 concentrations, but
I to 2 people could be exposed to chemicals in
excess of ERPG-1 concentrations, The
probabilitics given for these accidents are based on
the estimated annual hazardous waste shipments
for Alternatives | and 4. For Alternative 3, the
accident probabilities double, but he consequences
remain the same. For Alternative 2, the accident
probabilities are lower by a factor of 20,

The consequences presented for hazardous material
transpiortation accidents establish the upper bound
of reasonably foreseeable consequences. In other
words, i the postulated accidents  actually
occurred, the consequences would be expecied fo
be less tham those presented in this ETS. The
accident analvses performed for the EIS did not
consider mitigative actions, such as individuals
taking cover, escaping to an area of lower or safe
concentrations, or wearing profective equipment,
which would lower the consequences of the
postuiated accidents.
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35 Summary

A transportation risk analysis was performed in
response  to stakeholder concerns about  the
alternatives in the NTS EIS, The transportation of
low-level waste, mixed waste, nuclear materials,
and hazardous chemicals was analyzed. Both
vehicle-related and cargo-related conseguences
were assessed for incident-free radiological and
nonradiological health effects, vehicle fatalitics
and  injuries, accident-initisted  radiological
Fatalities and detriment, and chemical-induced
cancers. A hazard index was calcolated as a
reasure of the chemical-mduced noncancer health
effect, In addition, the maximum mdividual
exposure (dose and health nisk) for low-level waste
transportation was calculated.

The maximum reasonably foresecable accidents
associated with low-level waste and mixed waste
transportation were identified.

The results of the transportation risk analvses for
Defense Program  nuclear material and wasie
management of low-level and mixed wasie show
that the human healih risks from transporiation are
low under any alternative, and are not significant
contributors to the total rsk from all operations
under  any  alternative.  Since  transportation
decisions do not need w be made on the basis of
risk (because alb the rsks are bow, and, are samilar
within the unceriainty bounds), other factors can be
given greater consideration.
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Attachment A. Applicable Federal, State, and Local
Laws and Regulations

All shipments of hazardous materials, including
radioactive, whether from industry or government,
must be packaged and transported according to
strict  federal, state, and local regulations,
Handling, storage, and disposal of these wastes
must also be performed in accordance with specific
regulations, These regulations are intended to
protect the public, transportation and other
workers, and the environment from potenial
exposure to harardous materials or radiation,

This appendix  lists those federal, state, and
local laws and regulations, including 1.5,
Department of Energy (DOE)Y orders,  that
the DOE believes are applicable to the safe

transporiation of materials o and from the Nevada
Test Site (NT5). The NTS transportation activities
must comply with federal, state, and local
environmenial  protection  regulations,  wasie
management regulations, occupational health and
safety standards, and transportation regulations.

In Tables A-1 through A-6, regulatory citations and

requirements,  including  the implementing
authority,  are summarized.  The summary
colemn  in each table  lists  a  bref

deseription of  the regulation's  possible  relation
to the WTH transporation activities, The tables
are  organized by implementation  authornity.

A-1
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Table A-1. Applicable State and local laws and regulations. (Page 2 of 2)

Title Autharity Citation
m— —
Mevads Hozordows Seate Board of Health, State | Nev, Rev, $ar Ann
Matcrials Laws Deparimerd af SELSU00T et 2oy,
Transporiatics, Depamment
of hMotar Vehicles and

Fublic Sufety, Highway
Patrol Divisiku, Staje

Ervirgmmenial Commission,

Diepartmient of Conservalion
and Maturad Resources

Summary

A Mevadn hazardous moterials siaute establishes requirements for
Fetrandons @md nuclear magerials waste management, rransponaticns,
une emergency response

Wesiern Intersiste Mucies
Compes

Western Inlersiare Muclear
Baard

Mev. Rey, Stk Ann.
84590001 through
A30.005

Bevada is a party 1@ the Wesiemn Intersiate Mucksar Compast whilch, m
relevand part. ohlipates porty states to provide muoal aid in coping
with muclear incidents This may or may not extend 1o neclear
transpirtalion moidents,

Hrankows Materials

Hazardous Malcrials Board of Healih Nev, Admvin Code The MNevada Board of Health has promulgated radistion control
Regulations (February S35 000 through repulations which concern hazardous materials licensing,

1991 edisiom) 459,050 tramspatalion, and radstion protection.

Trangpirtalion of Fire Chiel Crrdinance Mo, Sl Clark County. Mevada, has an onfinance regarding transporiation of

fiarardows materials, The ordinance includes requiremens for
reponing, certification, focs, rowling, and liabdlity issues as they nelalc
i the tramsporiation of hazardows materiaks tlhwowgh Clark Cowniy,
Faevada

Trarsportation of
Hazprdous hMaiersals

Departmenl of Fire Services

COridinance Mo, 390

The Ciiy of Las Vegas, Mevada, has an ardinance that repalates the
transponintion of hazardous (inchading rad isctive ) malenals s e
city. The ordinance includes requirements for reporting, permining,
fees, rwting, and lishilsty issues as they relage to the transporiation of
hazardows maberials I:Ilraug_h L= 'l.-'-:g.n._'l".l:rxlu

Transporation of
I Lazardous Mlaserials

Fire Departnrent

Ordmance Me. 321

The City of Moeth Las Vegas, Nevads, hns an ordinance conceming
hazardous materials ranspociation by virsows modes im and through
the city. The anfinance incledss requirements for adoption of federai
regulations, liakility, nodification, and reporting issues a5 they relate 1o
the transportalian of haeardaus materials through Momh Las Vegas,
Mevada.
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Table A-2. Applicable US. Department of Transportation

regulations

Tramspartation
Title 49 CFR

Authority

115, Depariment
Transportation

Citation

of Suhtitle A [parts | - 9§

Swmmary

Ciice ol the Secretary af | ransporilion

Sublalc B

(aher Repulations Belaling 10 Transporalion

[ {pearts 100 - 195

Research and Special Programs Administration, Depanment of
rarspotalion

11 {paarts 204k - 294}

Federal Ballroad Adminsstrsiion, Depamment of [ranspoaiation

11 {parts 306l = 3534}

Federal Highway Admimistration, Depariment ol Fransporatien

I [ perts 4000 = 4949

Caasl Guard, Diepartment of Transpartation

WV [parts 5000 = 295

Maticnal Hiphway TradTic Safety Adminisimtion, Depaniment alf
Tranaparistian

V1 {partz GKF - BYY)

Federal Transit Admmistralion, Department of Traasponalion

VI {parts 700 - T99)

Mational Railroad Passenger Corporation

W {paris Bd) = 99}

Matiamal Transporiation Safely Board

X {parts 1,000 - 1,399

Imersiate Commerce Commissian
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Table A-3. Applicable Nuclear Regulatory Commission regulations

Tithe Authority Citation Summary
hoices, Inspructions and Roporis L5, Muclear MNCFRI19 Each licerser shall post Farm MRC-3 "Natice to Enaplovess,” the repulaiions
e Werkers: Inspactions Repulatary in Title 10 CFR M), 2nid the opplicable operating procedures. Fach warker
Comimission shall be advised anpunally o their expasiare to mdintion or dicactive
(MR material,

Standards for Pralestion Apamsl MRC 10 CER 20 Establishis slandards far provectson agamsl wenizing adiation resulting from

Radiatios activities conducted under licenses (rom the LS. Muclear Regulston
Comimission,

Diaspursal of Fligh-Level MR 1 CFR 40 TFreseribes rules govermnimg the licensing of the DEIE ts roceive and puossess

Radmnictive Wistes in Cienlogs radioactiye material ara penlogic reposibon

Repodtosics

[,Jiqrn:::tqu inf Lows-Lavel MR HFCTR &1 Mrovides sandards for near-surface Band disposal of rdioaciye wasie

Radinactive Wasic

Packaging and |'ranspomation of MR IHCTR 71 Procidles requiremendts Fer packaging. preparation for shipment, ued

Kadinactive Marcrial trznsportation of licensed material; anid stalcs proccdures and standards Jar
L%, Nuckezr Regulatary Commission spproval of packaging and shipping
procedures lor radioachve material

Fees lar faciliees amd materials MR ICFR 17 S0 ol fees charged for lreensieg servives remdered by the LS. Muciear

licenses and ather regulalon
services umier the Abiimic Fnerzy
Act md 1954, as amiended

Repulatory Commassion,

— . J
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Table A-6. Applicable DOE requirements

Title

Miatiomal Epveraimmenlil

HME Oeder 491

Implemsents the Envirosument Safery, and Health Serategie Man: and

Pelicy Act Compliance Department | (Direafilh substantively revises IOE 54400 1E (o imcofparate provisions of the Secretary of
Program of Energy Encrpy's Natienal Eovireomental Policy Act Peliey ol June 1994 It reflects the
(AR secrelary's chargs o coneral the cost and time for docwmenl preparation ad

review while mainiaining guality, implements ¢Tective Mational Eavironmenal
Policy At planning and weasmwork, emhaness public involvement, amd strives for
continuons improvement of the National Environmenial Policy Act process,

Material: Transporation HOE D Crrder 46002 Transpoctation management,

anid Traffic Managemeni

Clemeral Eavircnmental DIDE TiCHE Chrder 3400.1 | Establighes environmenial probection program requirements, nutheritics. and

Protection Program respunsibilities for DOE operations 1o enswre compliznce with applicable
federal, stabe. and local cnvimonmenial proteciuon laws anid repulations, £xeculive
orders, and inlemmal OE policaes.

Hadiation Fratection of DiE DeOE Opder 54002 | Establishes stamlardz and requiremends o the opermions of T30 pnd T8

the Publie and the conlructars wilk respect o protection of members af the puhlic and the

Environmiers envireament agaimnsd mndue ik fruam radizlivn.

Hadicsctive Wasie DOE CHOE Oirder Conains packaging requiscments for various maserials,

Pdanag emsent SRIOZA

Safely Reguiremenis for [H3E CEOE Oinbier 411 Each packape olfered For transpon 1ooa carmer mast comgply with this ander, LS,

the Packsgimg and Department of Tronspometion repulations, and the applicables standards of Titke

Transportaism of 1 CFR Pan 7

Hizeardous Materinls,

Harardous Subsiances,

and Harardous Wiasde

Rathclogical Assistance [HIE CHEE Cacler 35305 | [EOE to provide suppor amd emengency responss

Frisgram

puality Assurance 1 LHCAE Chrder Establishes qualily asswramee requibrements for the DOE.

LIRS
Mevsda Tiest Site DOE NV-325 {Rev. 1} Esiablishes procedures, requircments, and criteria for the safe tmansfer and

DiYE Approved Waste
Acceptance Cralere,
Cerilicanon, amsd
Transfer Fequirements

e —

dispozal of byw-level and minsd waste, and storage of fransuranic and
tramsaranic mixed wasie ag the NTA

CENHL PV ASN
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Attachment B. Procedures and Regulations Relating to
Transportation of Hazardous Materials

B.1 General Transportation Procedures
and Regulations

B.1.1 Containerization, Packaging, and
Labeling Regulations

The containerization and packaging of hazardous
materials  mest comply with  defailed
L5, Department of Transporiation (DOT) and the
L5, Muglear Regulatory Commission regulations.
The form, quantity, and concentration of the
radicactive materials determine the type of
packaging used. All radioactive materials must he
packaged to ensure that the radiation level at the
package surface does not exceed the DOT
regulations 49 CFR 173. The requirements of
Title 49 CFR 173, Subpart 1, ensure that package
handlers, transporters, and the public are advised of
package contents; and do not receive dose rates in
excess of recopnized safe limits established by the
U5, Nuclear Regulatery Commission,  After
radioactive materials are pum in the proper
packaging, they arc sealed, they are surveyed with
special instruments to enswere radiation is within
regulatory  limits, and checked for external
contamination. The package is then marked and
labeled to provide information about its contents.

The radicactive waste type that would be shipped
to the Nevada Test Site (NTS) under Altermatives
I and 3 would likely be low-level waste or mixed
waste. The type of packaging for a great majority
of low-level and mixed waste will be industrial
(strong, tight packages). However, to provide
additienal information and comparisons of the
three basic types of packaging used to transport
radicactive wastes and/or materials, information on
all three basic types of packages arc provided in
the following paragraphs (49 CFR 173, Subpar 1),
It should be noted that packaging regulations apply
1o basth rail and truck transport.

e Industrial Packages. This iype of package 15
wsed for materials that present littke harard
from  radiation  exposure, due to  their

low-level of radioactivity. They are
shipped in "strong, tight™ packages (49
CFR 173.421).  Slightly contaminated
clothing, laboratory samples, and smoke
detectors are examples of materials that
may be shipped in strong, tight packages.
These packages are generally constructed
of cardboard, wood, or metal. The DOT
has proposed that strong, tight packages
be replaced by "industrial packaging,”
which is a standard international package
for Jow-level radioactive materials.
Industrial packaging conforms o
international  design and  construction
requirements, This vpe of confainer will
retain and protect the comtents during
normal transportation activities.

Type A Packages. This iype of container
iz wsed for radicactive materials with
higher specific activity levels
(radioactivityy  These packages must
demonstrate their ability to withstand a
series of fests without release of their
comtents, Test requirements are established
by the WS, Nuclear Regulatory
Commission. Repulations reguire that the
package protect its contents and maintain
sufficient  shuelding  wnder  conditions
normally encountered during
transporiation. These packages are
generally  S5-pallon steel drums, steel
boxes, or specially designed shielded
boxes. Typically, Type A packages are
uscd to transport  radiopharmacenticals
(radioactive materials for medical wse) and
certain  regulatory-gualified  industrial
products.

Type B Packages. This tvpe of container
is used for radioactive malerials that
exceed the limits of Type A packape
requirgments must be shipped in Type B
packages. Shippers use this tvpe of package
to transpont materials that would present a

-1
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radiation hazard to the public or the
environment 1 there was a major
release.  For that reason, a Type B
package design must  not only
demonstrate its ability 1o withstand
tests  simulating  normal  shipping
conditions, but it must alse withstand
credible sccident conditions without

releasing its contents. . Type B
packages are used to  transpont
materials  with high levels  of

radivactivity, such as spent fuel from
nuelear power plants. The size of Type
B packoges can range from small
containers to those weighing over 100
Lons.

The packaging of waste is completed by the
shipper. {In all cases, radioactive waste received at
the WTS under Alternatives | and 3 would be from
a DOE-approved waste generater.) The shipper
imarks and labels the container, and ensures that
vehicle placarding 15 in place. The three types of
waste packages are shown in Figure B-1.

Federal regulations Radiaccrive Material 49 CFR
172 requires that shippers follow specific required
guidelines in marking and labeling all packages
contaiming radioactive materials. AL a minimum,
markings must provide the proper shipping name,
identification number, the shipper's name and
address. as well as other information.  Labels must
identily  the contents and  radionctivity  level
Cindicated i curnies [Ci]) a umit of memsurement
that specifies the number of atoms undergoing
radicactive decay per second), and provide a
hazard index 1o ensure proper handling. Shippers
of radicactive materials use one of three different
shipping labels in accordance with Title 49 CFR
Fart 172,403 (¢ Radioactive White T (lowest
category}, Yellow I, or Yellow 1T {highest
category. The appropriate label corresponds to the
twpe of material shipped, and the measured
radiation  level ol the package’™s confenls.
Radioactive Whitc | is designated for materials
with a package surtace radiation level of less than
0.5 mrem/hr. Radiation Yellow 10 is used for
materials with a radiation level greater than 0.5
mirem/hr. But less than 530 meemdhr. Yellow [T is

designated for waste with a radiation level greater
than 50 mrem/hr. (See Table B-1). Any waste
package contaiming a highway-rowme controlled
quantity of radioactive material must be labeled
Radicactive Yellow-[11. This requirement does not
generally relate 1o low-level or mixed waste, Each
package requiring radicactive labels must have two
labels, one affixed 1o opposite sides of the package.
The package contents (name of radionuelides) and
the activity of the contents (e.g.. Ci and microcurie
[T v st be written on the radicactive label in
the spaces provided.

The shipment of cerfain ivpes of radioactive
materials requires that the vehicle be clearly
marked with placards on all four sides.  Most
shipments received a1 the NTS have the
Radicactive White- | placard. Materials that meet
highway route-controlled parameters, such as
commercial radicactive spent nuclear fisel, require
a white square to be displaved behind each
radicactive placard. The correct use of markings,
labels, and placards is the responsibility of the
shipper. Markings, labels, and placards identify
the hazardous contents to emergency responders
and guide them in the selection of appropriate
safety procedures in the event of an accident.

Radicactive  material  shipmenis  must  be
accompanied by accurate shipping papers (49
CFR 1722000 These papers contain detaled
information on e matenals being iransporied, and
they reference the appropriate emergency response
procedures o follow should the need arise. In
addition, these documents mclude certification that
the materials are properly described, clossified,
packaged, marked, and labeled and are in proper
condition, according  to  Department  of
Transportation regulations. Drivers must keep
shipping papers in the vehicle and make them
aviilable at all times for inspection by responsible
afficials.
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Figure B-1. Examples of container Ly pes

Type A Package

Type B Package

Industrial Package
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Table B-1. Category of label to be applied to radioactive materials packages

Hadiation Level (K1) at

Transport Index (T.1} Fatkage Surface

AN 0.5 mweni'ler (mremhre)

T. < 1.0 0.5 mrem'h <RL 30

mrem'hr

Tl =10 M meemihe <RL

Radioactive ¥ ellow-I11
B Rt Applicable

B.1.2 DOE Procedure for the Selection of
Carriers

The DOE, through its Transpontation Management
Dwision at DOE Headguarters in Washington, DC,
meake every effort to ensure the quality of the
carriers, drivers, and equipment used to transport
PDOE material. The DOE has a Motor Carrier
Evaluation Program to assist DOE field offices and
contractor transportation personnel in selecting
carriers to transport radioactive and hazardous
materials.

Camiers are also subject to Federal Highway
Administration  inspections  that  provide
information on driver gqualifications, maintenance,
and operating policies.  The Department of
Transportation issues a safety filness rating for the
carrier.  DNOE evaluates for s use only those
carmers with a satisfactory rating from the
Department of Transportation.

The DOT funds the Motor Camier Safety
Assistance Program, which provides information
on accident statistics, roadside inspection resulis,
and compliance reviews al the carrier’s principal
place of business,  The [DMME contracior’s
transportation specialists receive copies of this
data, and use the nformation contained therein to
select carriers for further consideration,

—e—————
Frssibe Criteria Labe] Categary”
Frssile class | only. na Whitie-1
fizaibe chass [ or 100
Fissile class 1, fissile ¢loss elbowe-L [
I, with T.I. & 1.0, noy

Fissile class 1 with 110 <
— T.1., fissile dda (1L
T Ay packoge conlasning & “haghway route compalled quantity™ (49 CFR 173402} inust be labeled as

lismile cinss 115

Wiekhwe-10I

The DOE and jis confractor transportabion
specialists visit carriers' corporate offices and
maintenance facilities to determine whether they
are eligible to transport radioactive and hazardous
materials for the DOE.

The specialists review the following information
on the carriers:

¢  Expericnee with harardous and radioactive
Cargo

e  Safety and regulatory comphiance record

e Driver employment policics

+ Equipment mamtenance programs and
procedures

«  Emergency response capahilities

. Drriver training program, including
documentation

*«  Financial stability and insurance reconds.

The E scores cach motor carrier on how well
they comply with DOT standards, meet essential
DOT-prescribed  requirements,  and  possess
desirable atiributes, Any camrier not meeting DOT
standards is declared ineligible.  Carmiers are
typically re-evaluated on a scheduled basis related
o their level of DOE activity.

Two contracting mechanisms exist for shipping
materials: the special contract negotiated for
individual shipments, or for a series of shipments;
and the bill of lading which acts as the contract
between carniers and shippers. Carriers performing
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under special contract are called contract carriers,
while carriers performing under a bill of lading are
called common carriers.

The Act to Regulate Commerce was signed into
law on February 4, 1887, and ¢reated the Interstate
Commerce Commassion. Several additional acis
were passed during the first half of the twentieth
cenfury that imposed restrictions on all modes of
transportation. During this time, there was a major
distingiion between the two types of carriers, and
shippers with “specialized™ commodities normally
chose contract carriers rather than commaon carricrs
because there was greater regulation of the contract
carrier. During the late 19705,  deregulation was
started  and, the authority of the Interstate
Commerce  Commission  has  diminished
significantly, in fact it may soon cease to exist.
Much of what has become law has been tested in
the courts and will be in the court system for years
to come, but it is clear that industry and
government are moving away from regulation.
Derepulation has made the cholce between contract
and common carriers almost moot; however,
shippers may elect to do comparison studies before
selecting a carrier. In selecting a carrier, the DOE
generator/shipper gives careful consideration to
cost, performance history, and condition and
availability of equipment.  Inspections and
evaluations of the carrier, and the ability o work
closely with available carriers are also carefully
deliberated.

The following paragraphs and tables show some of
the differences between contract and common
carriers, Primarily due to deregulation, indusiry
and government preference (s [0 Use commoen
carriers unless there are very apecific, tangible
benefits to be gained by using contract carriers.

Contract carriers arc obligated to supply only what
is pegotiated and contained in the provisions of the
specific contract.  Additional needs identified by
the shipper require further negotiation and incur
additional cost. Delavs are also a commaon result
of this process. The responsibilities of both the
carrier and the shipper must be carefully defined
and decumented; For example, responsibility for
damage, delay, and terms of custody,  [These

responsibilities are inherent in the bill of lading
and bind the common carrier without additional
documentation.) Confractual imeframes and total
tonnage to be moved are identified. The shipper
st pay for the total identified wnnage even if the
fonnage is less than the contraciual amount. Each
shipment 15 treated individoally and s pad for
through standard billing procedures. Payment 15
ol made unless full service s rendered. The
shipper has no control over who bids on the
contract, which could result in an award o an
owner-operated carrier that uses owner-operator
drivers and cquipment. In this situation, little or no
control can be exercised over the operatars or the
equipment.

Some common carviers Jdo have awhority o bid on
and operate as contract carriers, bul there is no
guarantee that a company in this status would be
awarded the contract. Common carriers have
control over their operators (emploved by the
company ) and operate under established rules of
operation such as those governing dispatcher-
operator interactions, global positioning svstems
on equipment, and  maintenance  support
agresments throughout the country. A
compaerison  of carrier confractual  jssucs s
provided in Table B-2. In summary, public
perception (based on comments received) is that
OE will have more control over their shipments,
that the shipment will somehow be safer, and the
government will be able to make all routing
decisions if a contract carmier 15 selected (see Table
B-3). This is not necessarily true, There are pros
and cons to the type of camier selected for any
given shipment ar series of shipments. In order to
make a decision that provides the hest, safest
transportation for any commaodily, a variety of
subjects must be reviewed., All criteria such as
type of shipment (truck load versus less than a
truck laad}; single shipment or an=going campaign;
single or multiple origing or destinations; specific
TCIllti“,E I‘El:]Uif'E“'lﬁl"lTF; SEI:'IEI‘J' Cilrpa  VErsus
hazardous materials;  transit  fimes, special
handling, equipment, and packaging; services
available in the geographic location of the shipper;
willingness of carriers to work closely with DOE
transportation managers and their contractors; and

B-5
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Table B-2. Comparison of carrier contractual issues

CARRIER TYPE PR COMNS
(onlract Carrier naust comply with Titke 49 CTR Shipper will incur exira costs il gem(s)
Fideral Moator Casrier Safery Repulations | ot originglly negodisted re requested
Carmer will provide dedicabed -:1.|||.i|'lm:'nl. Oblizated fo adhere te contract
aned drivers requiremenis, priocurement miles and
megidatioms in addition 1o transpartaiinn
regudnlinns
Pabniial for contracter lnengenl
irstalaling
Clase Taw is nait bimding, ooly wheal is
contained in the conract is binding
Commin Poo coniract m:gu-lia’.iun el ied

Carrer must comply with Tibe 49 CFR
Federal Motar Camrier Safety Regulations

Agree an reutes tio ke used under cerfain
eomnditians

Shipper pays for services received, with
50 stipulavion o pay for mone

availahle

MWermally have mpore and better
cojipment, which i2 more readiiy

Lepally bound by case law

Table B-3. Public perception of carrier issues

CARRIER TYFE PRI

LCNE

Conirs DOE in comtrol of shipmenis
NOE i conbrod of reales ascd
Lamalragn carvbers use besl eguipment,
drivers, and commumicaiian devices
nvailahle
oo DOE mod on comral ol carrier

opoations Mo oversight of carrier’s
schoction ol roukes

the effect of deregulation as discussed above will
be examined before any decision to use common or
ciomiract carriers is made.

B.1.3  Rouwte Selection Process

Carriers  or  privaie drucking  companies  are
responsible for selecting routes for low-level waste

shipments in accordance with Federal Highway
Adminisiration: Requirenvents For Motor Carriers
and Drivers Code of Federal Regulations ( 49 CFR
Part 397000 {a). However, the DOE works closely
with ciarriers in s arca, The carriers are required
to ensure thal the motor vehicle is operated on
routes that minimize radiobogical risk.  They must
consider available information on accident rates,
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transit time, population density and activities, and
the time of day and day of week during which
transport will oocur.

For shipments confaining a highway route-
controlled quantity of radioactive material, the
carricr must adhere to the requirements in Title 49
CFR Part 397.100(k) through (gM3). These
shipments occur on state-designated routes, (49
CFR 397.103), or preferred routes, as defined in
Title 49 CFR Part 397, 101(h).

B.1.4  Liability

Carriers of hazardous materials must carry liability
insurance to cover damages in case of an accident.
The carrier retains liability for accidents in which
itis at fauk, The carrier is also responsible for the
costs to clean up the site of an accident. The DOE
15 responsible, however, for legitimate health and
safety claims after an accident has occurred.
Decreased land values or loss of business are not
DOE's  responsibility, because camriers are
responsible for selecting routes of travel and must
carry msurance in accordance with Department of
Transporation requirements,

The reguired amount of coverage for comiers of
radioactive materials varies according to the mode
of transport (water, ar, road, o rail)l. Minimuom
coverage requirentents are contained in { 49 CFR
Part 387), If damages caused by an accident
exceed the liability coverage held by the carmer,
umbrella coverage 13 provided by the Price-
Anderson Act. The Price-Amderson Act was added
in 1957 as an amendment 1o the Atomic Energy
Act of 1954 1o help establish fmancial profection
for persons injured and persons Lable for those
injured by a nuclear incident o 3 precastionary
evacuation. The Act provides coverage for public
liability arising from: (1} the slow release of
radisactive material, if the release resuled from an
action that occurred during contract activity, even
if the damage occurred after the termination of the
contract; and (2] the release of the nuclear material
component of mixed waste. The Act also covers
damages resulting from terrorism, sabotage, and
ather illegal acts which might occur during

transport. Funding for this coverage comes from
hoth private insseranee and government indemnity,

B.1.5 Driver Training and Education

Drivers of wvehicles that transport  hazardous
materials {(which includes radioactive materials)
must first receive special training and certification
in accordance with Depantment of Transportation
Regulations, which include the Federal Motor
Carrier Safety regulations (49 CFR 350-399)

Dirivers must have in their immediate possession a
document  ceriifying  that  training  bas  been
completed, and a copy  placed  in their
qualification file {required by Dviver Chaalifoadion
Files 4% CFR 291,51} showing the following:

¢ The driver's name and operator’s license
number

*  The dates that training was provided

= The name and address of the person
providing the training

#«  That the driver has becn trained in the
hazards and characteristics of highway
route-controlled  gquantity  of Class 7
(radicactive) materials

« A statement by the person providing the
training that information on the certificate
is accurate.

Lasily, drivers must have in their immediate
possession the route plan required by Title 49
CFR Part 391.57, and be operating the vehicle in
aceordance with the plan.

Transportation of hazardous waste also requires the
specialized training of drivers.  Title 49 CFR
Parts 172.700-172.704 discusses the importance
and responsibility for training and testing of
employees who handle hazardous materials, As
defined in  Definitions  amd  Aggroavations
(A9 CFR Par 171.8], thas would be a person who 15
cmployed by a hazardows materials employer, and
who in the course of emplovment, directly
affects hazardous materials transportarion safety.
Hazardous materials employers must ensure that
every employee who handles hazardous materials
15 trained and tested in accordance with Title 49

—
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CFR Parts 172.700-172.704 prior o performing
any  function  subject two Department  of
Transportation’s hazardous materials regulations,
The training may be provided by the employers or
other public or privale sources and must include

the following:

* General
Training

Awareness  Familiarization

Training designed to provide familiarity with
thic mquiremeﬂu. af the hazardous materials
regulations in Title 4% CFR, and to enable the
employce to recognize and identify hazardous
materials  consistent  with the hazard
communication standards of the hazardous
materials regulations in Title 49 CFR.

. Function- i it

Training concerning the requirements i Tithe
49 CFR as they apply to the emploves's
gpecific job function.

. Safety Training

Training concerning emergency response,
employee protection measuras against work-
place hazards, and methods and  procedures
for avoiding accidents, Training conducted by
employers  must  comply  with  hazard
communication programs reguired by the
Occupational Safery and Health
Administration of the Department of Labor or
the Environmental Protection Agency (EPA).
This training may be wsed fo sansfy the
training requirements of the preceding
paragraph to avoid unnecessary duplication of
training. to the extent that such training
addresses the requirements.

The training for hazardous materials employees
employed on or before July 2, 1993, shall be
completed by Oxtober 1, 1993, Training for
hazardous materials empleovees emploved after
Tuly Z, 1993, or who change hazardous materals
job functions, shall be completed within 90 days
after employment or job change. The required

training shall be received by the employee every 2
VEArs.

Records of current training for the preceding 2
vears must be created and maintained by the
employer for as long as the employvee 15 employed,
and for 90 days afier that. The records must
include the following information:

Emplovee's name

o Most recent training completion dates

- Description, copy, or location of the
fraining materials

e Mame and address of the person providing
the training, and

o Cerification that the hazardows material

emplovee has been trained and tested.

B.1.6  Inspection and Enforcement System

State, wribal, and local law enforcement personnel
may conduct vehicle inspections in terminals and
along road sides, and are responsible for
enforcement of all applicable state and local laws
and regulations.  For all radioactive material
shipments, the Nevada Department of Human
Resources, Health Division, is notified of the
shipment prior 1o its entering Nevada, Siate
officials make all other sotifications  within
Mevada,  In accordance with US. MNuclear
Regulatory Commission direclives, the general
public is not specifically informed of a given
shipment.

B.L6.1 NTS Procedures. The DOE is committed
to ensuring Lthat waste accepted for disposal at the
NTS is properly characterized, certified, packaged,
and transported according  to all  safety,
environmental, and transportation reguirements.
Transportation on the NTS is accomplished in
pecordance with the Hazardous Material Onsite
Tremsportation Sufety Manwal, Nevada Tesr Site
(DOE, 1994). The DOEMNY requirements are
revised as necessary lo reflect any changes in
regulatery requirements. Wasie that does not meet
these requirements is not accepted for dispasal on
the NTS. In order to help in implementing the
Radioactive Waste Acceptance Program, NTS
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personne! provide assistance through education and
site visits for waste gencrators,

At the NTS, DOEMNY accepts and disposes of low-
level waste, The waste is from approved DOE and
DD lecilities across the Unrted States. Approval
fo ship waste to the NTS is granted only after the
waste generator certifies that all waste meets the
DOLEMNYS stricl acceplance crileria.  Personmel
with expertise in wasle management, gualily
assurance, and  applicable state and  Federal
regillations assure compliance with the program's
inspection eriteria. The requirements, terms, and
conditions for accepting waste for disposal are
briefly described i the following section,

AN waste streams are charactenzed according to
strict waste acceplance critéria prior to their being
approved for shipment to the NTS or other DOE
sies. A computerized database for DOE waste
was established in (987, This datsbase includes
information regarding the penerator, number of
shipments, weight, volume, radionuclides, and
their concenirations. At the disposal site, the
location of each waste package in the disposal
facility is mapped according to a grid system.

DOE Order 38202 A requires the disposal facility
to develop and implément waste acceptance
criteria.  The WNTS specific program for waste
acceptance, at its radioactive waste disposal
facilities, is accomplished by the rigorous approval
process detailed in the Nevada Tesr Sire Defense
Waste Acceprarice CUriteria, Cerfificalion, and
Tronsfer Reguirements (NV-325, Revision 1)
(DOE, 1992), The NY-325 details the acceplance
criterim that o= and off-site generators must meect
to dispose or store radioactive waste at the NTS.
The MNV-325 requirements specify criteria for
acceptuble waste  comtent and  form.,
characterization, packaging, labeling, certification,
and transport. All waste must meet these sirict
eriteria 1o ensure that  all  safety,  health,
environmental, and transportation requirements are
medt.

In order to evaleate the acceplability of the site’s
overall waste certification program and each
individual waste stream, the DOEMNY conducts

comprehensive reviews of programmatic  and
waste-relaled  documentation and performs a
thorough facility audit. Each sive sending waste to
the NTS will comtinue to be reevaluated on a
regularky scheduled basis,  Although WNW-325
provides wasic acceplance criteria for  four
radivactive waste types, the NTS has only received
low-level waste from offesite generalors since
May, 1990. Criteria for the three waste types not
currently hcinE received at the WTS will remain in
MW -325, This  establizshes a  documenied
scceptance program for such waste types if and/or
when the NTE is capable of neceiving these waste
lypes.

The most accurate waste volume projections
available are based on 3-vear forecasis that are
provided to the NTS by the waste generators.
Cienerators are required 1o submit J-year forecasts
every 6 months,  Information from the 3-yvear
forecasts is broken down by fiscal vear quarters
(fiscal wears run from October | through
September 30), and is provided to the MNevada
Division of Environmental Prolection on a
guarterly hasis,

Typically, the 3-year forecasts include both
approved generators and thoese penerators who are
not approved, bul are aclively in the WWY-325
approval process cvele. Generators who are not
approved and not actively involved in the approval
process sometimes submit 3-vear forecasts but it is
01 a requireient.

There are strict requirements for waste acceptance
at the NTS. The acceplance process begins with an
application. Each site designated by the DOE
Headquarters to ship low-level waste 1o the NTS
must submit an application to the DOEMNV.
Applications are reviewed to ensure that the waste
and the generator's wiste management program are
fully described.  Applications for low-level waste
must also state that the waste does not contain any
nonradivactive hazardous materials as defined by
the Resource Conservation and Recovery Act.
These requirements include the identification,
transportation, treatment, storage, and disposal of
witste.

B
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Omnee the spplication review 15 completed and
accepted, personnel from the CROEMNY mavel to the

waste generators facility to inspeci all stages of

wasie production.  This review is necessary to
ensure that the information in the generator's
application is complete and accurate; methods of
waste generation, characterization, handling, and
shipping are evaluated and certified.

Adter the inspection 15 complete, an audit report 15
issued. If problems are identified, the generator
miust complete corrective  actions, and DOE
personnel must return to the site to verify that the
problems  have been corrected. When  all
requirements are met, the manager of the DOENY
permits the generator 1o send waste to the NTS for
disposal. Sites that are approved 1o dispose of Low-
fevel waste are inspecied perodically w assune that
all waste acceplance criteria continue (¢ be met.

Each generator shipping waste to the NTS must
desiznate & waste certification official who s
independent from budget concerns o schedule
waste  handing and slapping. The  waste
certification official is a key person responsible Tor
certifying thatl the waste shipped (o the MTS meets
DOEMY requirements, [n addition, the generator
must have an ndependent  quality  assucance
organization that reviews all phases of the waste
management program, including inspections and
waste certification.

To determine the ability of the generator Lo meet
wasle  acceplance  crileria,  pencrator  quality
assurance personnel inspect the following key
poinis, a1 a mamimuom, during the independent
Examinalion:

o Empdy shipping containers are inspecled to
assure that they are free from dents, rust,
corrosion, or other conditions that ¢ould
compromise strength and integrity,

« Waste js certified as meeting DOEMNV
requirements.  For example, low-level
waste cannot  contain nenradioactive
hazardous  waste, free  ligquids, gas
containers under pressure, disease-causing
of infectious agents, corrasive materal, or

explosives.  If necessary, the waste must be
stahilized so it does not give off harm ful vapors,
gascs, or  Liquids. The generator st
demonstrate that its personnel are qualified to
properly  document and certify that these
conditions ace met,

»  Waste packaging must meet strength, size,
and weight requirements. This is necessary
to ensure that the integrity of all packages
is maintained after they are stacked in
landfills at the NTS waste management
site, In addition, marking and labeling
cach waste package must meet Department
o Tramsportation, federal, and
environmental safety requirements.

Radivactive cargo is the most closely inspected of
all hozardous malerial shipments, and must be
accompanied by shipping papers. These papers
contain accurate, detailed information on the
materials being transported, and they reference the
appropriate emergency response procedures o
follow, should the need arise. In addition, these
documents include certification that the materials
are properly described, classified, packaged,
marked, labeled. and are i proper condition
according o Department of Transportation
regulations. Drivers must keep shipping papers in
the vehicle and make them available at all times
for inspection by responsible officials.

B.1.7 Monitoring and Tracking System

The waste disposal sites are presently open
Monday through Thursday (during davlight hours
only). Waste shipments are scheduled so that they
arrive in time o be off-lcaded during business
hours. In the event that a nonclassified shipment
arrives and cannod be off-loaded during business
hours, the driver reports to the Mercury guard gate
te check in. The driver is directed to a secure
staging area where the trailer may be detached
froim the tractor. The trailer remains at the staging
arca until wormal business hours when it is
reattached to the tractor and sent through the
normal receiving process. There are established
procedures regulating radicactive waste cntering
the WTS waste disposal areas { Arcas 3 and 33 {WNV-
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3253). The procedures for receiving hazardous

materials (including radicactive materials) For

other programs and activities on the site follow the

basic steps described in the following paragraphs:
L]

A more  ddetailed  description of the WTS
transportation  requirements  is  available in
OERY Hazardous Material On-Site
Transportation Manual, Nevada Test Site, the
[MIE-356, RBev. 3, October 1994,

The load-bearing truck checks in at the receiving
office for the NTS at Mercury, Nevada, to present
the shipping orders and manifest to the security
officer, The trucks are monitored to make sure
external radiation levels are below established
limits before they arc permitted on the NTS. Each
truck trailer is also inspected to ensure the sccurity
seal is intact. The attending officer reviews the
shipping papers and contacts the disposal area 1o
verify the truck's entry and load. Upon showing
proper idenfification o the NTS security officer,
the driver is given a badge with a dosimeter (a
device for measuning doses of radianony, which
must be worn while at the NTS. [nformation about
the truck’s forthcoming entrance, its contents, and
its destination 15 entéred into the on-site tracking
system for hazardous materials,

The truck is then permitted o enter through the
Mercury gate and proceed to the disposal site. At
the waste site office, the shipping papers are again
reviewed and verified, The shipment is monitored
again for external radiation levels, and the security
seal is rechecked. The truck then enters a gate o
the disposal area, and the trailer is carelully opened
(the seal removed) and momiiored for radicactive
contamination. Each package is inspected as it is
unloaded o make sure that it is undamaged and
properly labeled, The packages are cusiomarily
unloaded into the disposal pit by forklift or crane.
Later, the entire container is placed in a specific
location within the dispozal pit for permanent
disposal and covering. When these materials are
taken to specific locations on the NTS, the on-sile
tracking system is again vsed 1o show the route
taken by vehicles carrving the hazardouws matenals
within the NTS.  Finally, the empty trailer is
menitored for radioactive contamination before it

is released from the waste management site. The
truck i again  inspected  For  radicactive
contamination within the Mercury camp area and
hefore exiting the Mercury gate, The driver refwms
to the receiving office to check out and return the
badge and dosimeter, The truck’s deparfure is
noted on the tracking system.

In Mevada, a monitoring/tracking system based at
the NTS is used. This tracking system, called the
NTS Traffic System, is a database. ‘Waste
generator  sites  prowide  mformation on the
shipment location, volume, and time that the
shipment would be expected at the NTS, The
routing from the generator sites 15 known by the
agencies using the database, The information can
be revised if the driver is delayed, for example, due
to  mechanical failure.  County and local
governments may request access to this tracking
svstem.

B.2 Transportation of Defense Materials

The DOE  maintains  and  operates  the
Transportation Safeguards System. This system is
comprised of a fleel of specialized equipment used
to transport, in a safe and secure manner, Category
Il or higher nuclear matenial between Do} and
DOE production sites, laboratories, and test sies.
The materials transported suppor DOE and Dol
activities for production, testing, survelllance,
limited-life  component  replacements,  and
dismantlement and disposal of nuclear weapons,
Materials are transporied throughout the United
States either by air or over-the-road cperations,
Far the purpose of this study, only oversthe rosd
OPErations are germane,

The DOE, Albuguergue Operations Office,
Transportation Safeguards Divigion s responsible
for the operation and maintenance of the
Transporiation Safeguards Svstem.  In terms of
over-the-road  operations,  the  specialized
equipment includes a fleet of highly maodified
highway tractors, safe-secure trailers, and support
escort wehicles,  Since the DOE exclusively
operates  and  maeintains  the  Transportation
Safeguards System, it is responsible for evaluating
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and approving these transportation operations
throughout the continental United States.

The safe-securs frailer 15 8 modified, standard
closed wvan.  The dry-freight-type semi-trailer
includes necessary cargo lie-down equipment and
temperature monioring, fire alarm, and access
denial systems, It iz essentially a mebile vault that
i highly resistant to unauthorized entry and
provides a high degree of cargo protection under
accident conditions. The safe-secure trailers are
pulled by an armored, penefration-resistant
highway tractor, Many special features are also
added to these tractors to make them safe for the
drivers and passengers, Highway Tramsporiation
Techmical analysis Reporr (Crowder et al, 1993).
The safe-secure trailers are accompanied by
armed  couriers  in o escort vehicles equipped
with communications and electronics systems,

radiological monitoring equipment, and other
equipment to enhance safety and security,

The DOE operates the Transportation Safeguards
Svstem  under full compliance with DOT
reguirements, except lor regulations that would
tend o conflict with security imperatives, the DOE
complies with, and oflen exceeds. the requirements
of the DT regulations during over-the-road
operations, even though the DOE iz exempted from
compliance with I8 Government  Maverial
{49 CFR Part 173.7[b]).

Since its establishment in 1975, the Transportation
Safeguards Division has accumulated more than
120 million km (75 million mi) of over-the-road
experience in transporting DOE Defense Program-
owned cargo without any accidents that resulted in
a release of radicactive material.
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Attachment C. Public Participation in the Transportation Study

C.] Sumimia rv of Public Involvement

The Transportation Study is one of the technical
reports being prepared in support of the MNevada
Test 5ite { NTS) Environmental Impact Statement
(EIS). It identifies and addresses the potential
environmental impacts related to the transportation
of hazardous materials to and from the NTS under
the alternatives being considered in the NTS EIS.
The following discussion generally describes the
public participation in the Transportation Study,

Following the formal NTS EIS scoping period, a
general transportation meeting was held in Las
Vegas on Movember 15, 1994, Those in
attendance included representatives of surmounding
counties and cities near the NTS. Presentations by
the L5, Department of Energy, Nevada Operations
Office (DOEMNY) representatives included  a
description of existing transporiation conditions,
DOE procodures, emergency response capabilities,
and the proposed  draft ootline  of  fhe
Transportation Study.  Comments, issues, and
questions regarding transportation were raised by
those in amtendance (Section C.2), In addition, one.
on=one  meetings between the  DOEMY
transportation group and county and city officials
were requested.  These one-on-one meetings,
which were held at each requested location (e.g.,
cities of North Las Vegas and Henderson),
were conducted 0 offer an opportunity for
povernmental and American Indian represenfatives
to voice their concerns. Additionally, the DOEMNVY
transportation  group was able (o present and
respond  to requests for additional information
on a timely hasis, Two  comimittees,  the
Protocol Working Group and Risk Assessment
Working Group, were also established during the
OIWE-ON-CNE meetings.

The Protocol and Risk Assessmeni Working
Ciroups  were formed to provide forums  for
communication on  specific  transporation
concerns.  The Protocol Working Group was
established to discuss the protocol for handling
routing decisions that may have the potential to

affect local communities. The Risk Assessment
Working Group was established to provide local
data and ad hoc studies to help ensure that the most
currenl information available s wsed in the
Transportation Study.

A second meeting with representatives of various
surrounding counties, cibies, and other interesied
organizations was held on April 20, 1995, Twring
this meeting. preliminary results were issued
through the Draft Preliminary  Transportation
Study, Information on concerns and issues raised
during the first meeting, during the one-on-ones,
through the mail, and by telephone calls was
provided at this meeting. [n addition, comments
on the preliminary results of the transportation
impacts were discussed.

The meetings of the Protocol and Risk Assessinent
Working Groups will continue on an as-needed
basis.  One-on-one  meetings  with  the
representatives from American Indian tribes and
organizations will continue. A list of the scoping
meefings, as of the fall of 1995 is shown in Table
C-1.

C.2  General Responses to the April 20, 1995,
Transportation Meeting Comments
These responses were prepared following the

April 20, 1995, transportation meeting and sent o
everyone on the “Big Group” mailing list,
Subsequent to this mailing, additional discussions
were held intermally that aliered the response to
comment number 2. A shont discussion follows the
original response that provides DOEMNV's most
current thinking.

General Response

The comments provided during the transportation
closed session meeting on April 20, 1995, are
valued for several reasons, The public comments
demonsirate sincere interest in the study, provide
indicate recognition that the DOE is taking the
public’'s concemns seriously.

i-1
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Tahle C-1. EIS Mectings as of October 13, 1995 (Page 1 0r2)

Laeation

Irare

Scoping Meetings

Seate of Mevada

Muapust 20, 1994

Fallon, Mevada

September T, 1994

Carson Ciiy, Mevada

September &, 1994

St Gieorge, Liiah

September 13, 1994

Tonopah, Mewvida

Seplembear 15, 1905

Las Wegas (Cashman Field), Nevada

Seprember 20, 1904

Pahrump, Nevada

Spplember 21, 1904

Caliente, Mevada

Seplember 22, 19494

Henderson, Mevada

Diciober 4, 1994

State of Mevada Clearinghouse {Carsen Chy), Nevada

Avigust 30, 1994

Eb Community Advisory Board, Mevada

Oictobar 5, 1994

Affected Units of Governments {White Pine County, state, tribal, local
governmants}

Cclerher 21, 149k

South-Central Mevada Federal Complex Advisory Board

Cletober 28, 1904

Tramsportation Stedy Mectings

Local'County CGovermimenis {Las Vegas, Mevada)

Aupgust 2219094

Local'County Governments {1y Reid Center, Las Yegas, Nevada)

Mowember |5, 1994

Local/County Governments {Harry Reid Center, Las Yegas, Mevada)

April 20, 1995

Transportation Study One-on-One Meetings

Clark County, Las Yegas, Mevada

December A, 19494

City of Henderson, Nevadiy

December 7, 19404

City of Las Vegas, Nevada

Drecember 12, 1994

City of Mornh Las Vegas, Mevadi

Depember |3, 904

Boulder Cily, Mevadia

Japuary 5, 1993

Linealn County, Mevada

January L&, 1995

2

N:.-n: County, Mevada

lanuary 16, 1995

Gioldfield, Nevada

March 13, 1995

Laughlin, Mevada

Mlarch 14, 19493
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Table C-1. EIS Meetings as of October 13, 1995 (Page 7 of 2)

I_A.merir:an Inadian

March X2, 1995

I Ely, Mewvada

February 10, 19493

Er Community Advisory Board

Blarch 1, 1905

{f Implemeniaiion Flan Meetings

Etd Community Advisory Board

February 1, 1993

Las Vegas, Mevada

Fehruary 7, [995

Reng, Mevada

February @, 1995

Las Vegas, Mevada

March 7, 19935

Reng, Mevada

March @, 1995

Diher Meetings

Adr & Waste Management

December U4, 1994

State, Tribal, Local Governmen Coordimating in Tonopah

February 14, 19495

Southern Mevada Federal Facilities Community Adviserny Board

Fehruary 28, 1905

American Indian Consultation

Mlarch §7-19, 1995

‘| State Clearinghouse Meeting - Carson City, Mevada

Aprtl 19, 1995

Paiute Tribe of Southern Utah

September 9, 1995

M-:_mi'ﬂ Band of Pawtes

September 14, | 993

Las Vepas Paiute Trike, Mevada

Before providing  item-by-item  responses  to
comimenls, we note that the commenls were
provided in response 0 ongoing dialogue, as well
as in the Aprid U0, 1995, Preliminary Drafi
Transportation Stedy, This draft was not complete,
it was a work-in=progress document,

Ttem by lfem Response to Comments

1. Mo analysis ol data, generators,
commaodities, and radistion waste tvpe.

Response: The analysis was not included in the
April 10, 1995, Preliminary Draft Transportation
Study because the model had not vet been ron.
This information will be included in the next dralt.

Septembor 19, 19403

2. Not integrated vet with Yueca Mountain,

Hesponse; Although the [MIE has stated that only
the Yucca Mountain site characterization activities
will be included in the NTS EIS, the DOE™Y staff
i currenthy working with their ¥ucca Mountan
cownterparts 1o determing an approach (o effect
integration of transportation izsues, This will be
possible because Yucca Mountain is beginning
preparation of their own EIS. The planned EIS for
a polential repository at Yueca Mountain will
evaluate  the  environmental  impacts  of
construction, operation, and closure of a repository
it YVucea Mountam. The Yucca Mountam EIS will
consider the cumulative impact of transporting
nuclear waste with the radiozctive materials‘waste
shipments expected by the NTS.

-3
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Following the preparation of this response, a
meeling was held with representatives of Yucca
Mountain Site Characterization Projecis Office and
a decision was made not to commit Yucca
Mountain 1o consider cumulative  impacts
associated with NTS waste shipments, The DOE
will consider cumulative impacts; however, Yucea
Mountain may not be the organization that does
this work.

i Heavy haul rowte refers o Craig Road and
the “Spagherti Bowl,” contrary o previocus
."IH_I'EEI‘I:‘IEHTE.

Response: As agresd in o meeting with North Las
YVegas officials in July 1994, the DOEMNY s
committed 1o not using Craig Road for shipments
of low-level waste. We are currently telling the
carriers they are not 1o use the Craig Road route,
To the best of our knowledge, no agreement has
been reached regarding the “Spagheiti Bowl™;
however, we are committed 1o explonng all
options for avoiding this interchange,

As responsible decision makers, we want to make
sure we have the data required (o support our
decisions.  Therefore, both Craig Road and the
“Spaghetti Bow!™ will be included in the study.
Inclusion of a route in the study does not imply
that route will be used.

4, Inadequate risk assessment factors,

Response:  Risk assessment factors were not
identified in the Preliminary Draft Transportation
Study, but will be part of the Gnal document. In
addition, a risk working group Bas been formed to
address this issue in detail,

A Page |3 Preluminary Drafi Transportation
Study):  Today's meeting 15 already
written,

Response: A place was set aside in the study for
“tofay s mecting.” Since the mecting was set, we
feli a appropriate o ieclude  an  up-lo-date
summary of public involvement activities, The
outcome of the April 20, 1995, meeting was not
included, only s date and purpose.

. Mistake  on 1.2.2 (Preliminary
Transportation Study):  Conflict with
Mational Environmental Policy Act Code
of  Federal Regulutions, Cost/Benefit
Analysis 40 CFR 1502.23,

Response: It is our understanding that this
comment refers o the fact that the National
Environmental Policy Act 40 CFR 150223 states
that alternatives cannot be eliminated based solely
on cost. 'We recognize this constraint and are now
including a description of both the northern and
southern rail routes for comparison to highway
rouies, Please see lem |9 for furher discussion of
how ratl routes will Be addressed in the completed
Transportation Study.

T Sources  of  information
inaceurate, and untimely.

are  weak,

Response: We are making every effort to ensure
accurate and timely information is wsed in the
study. One step toward this 15 our request to local,
state, and tribal govemments to provide their most
current  demographic  and  iraffic  data  for
incorporating into the risk models. We will be
working with the Risk Assessment Working Group
1o obtain the most current official data.

L8 Unfair in training, rural versus urban,

Hesponse: First responder training is available 1o
all junisdictions within the state of Nevada, and has
been given in several Mevada counties.

First-On-Scene Training has been made available
by the DOE to fire, law enforcement, and
emergency medical responders throughout Nevada
gimee [983 (al no cost other than travel o the
presentation site), Becawse of the nature of s
tratning, the basic courses have been presented at
specialized traiming  facilitics at the NTS.
Refresher training sessions have been presented for
many pecple al locations i both southern {Las
Yegas and Henderson) and northern { Reno-Sparks
and Elko) Nevada. The Emergency Medical
Perscnnel Radwbogical Seminar will be presented
this  August  in both Tonopah  and  Ely.
Understanding that the volunteer nature of the rural
response force may make it difficult for them to
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attend, the DOE will work with them 1w schedule
fraining.

@, Future and current choke points arc
ignored “Spaghetti Bowl™.

Response: Analysis of choke points, such as
Hoover Dam and the “Spaghetti Bowl,” will be
provided in the final study. This issue will also be
addressed by the Transportation Protecol Working
Group,  In addition, the “Spagheni Bowl™ s
scheduled for recomstruction over the next few
vears to alleviate congestion problems.

10. Guiding assumptions for risk analvses
were ool presented.
Response;  The assumptions had not yer been

incorporated into the study. They will be provided
im the next version of the Transportation Study.
These will also be discussed by the Risk
Assessment Working Group.  Ino addition, the
technical appendices addressing the risk analyses
will be available to interested parties in carly June,
prior to release of the next version of the study.
. Rl spur implications for wasie volume
are not addressed,

Response:  Owver the next several weeks, the
DOEMY must decide on whal assumptions to
make regarding the  volume of  low-level
radioactive waste to be transported to the NTS.
Once these assumptions are made, the DOEMNY
can complete its evaluations and draft report.

The scope of the il evaluations ineledes a cost
and risk comparison of moving the same volume of
materials by both truck and rail. The potential
competitive advantages to the MTS of having rail

access, o support the development of new
missions, could lead w the movement of
additional  materials not considered in  this

evaluation. For the development of major new
Facilities, a separafe impact assessment could be
required,

12 Mo impact analysis,

Response: The April 10, 1995, version of the
Preliminary Draft Transportation Study does not
include impact analvses, because the model for the
risk assessment had not vet been completed.

i3 Section  21.5.1 {Preliminary Draft
Transportation Study): has no provision
for funding personnel training in rural
counties,

Response: First responder traiming is free to the
counties, As stated in [tem B, the DOE will work
with the counties and the Transportation Protocol
Working Group to identify needs and develop a
strategy to meet those neads.

14. What about compensation for rural
{eounty traiming) wvolunteers, i.e., lost
wages, vacation (Time), and equipment?

Response: Please see ltems 8 and 13,
I5. Sechion 1.4 (Preliminary  Draft

Transporation Study): Please include vour
definition of high-activity low-level waste.

Response: The next version of the Transportation
Swdy will include a definition af high-activity
Towe-level waste, as well as other wasie types. [fs
important to remember that the definitions of high-
level and low-level waste are rooted in the way the
wasle was generated, rather than the level of
radioactivity in the waste. Keeping that in mind.
the following definitions are presented:

High-level waste: Radicactive material which
results from chemical reprocessing of spent fuel,
containg fission produces, traces of uranium and
plitonium, and other transuranic elements.

Low-level waste: Radioactive waste not ¢lassified
s high-level waste, ransuranic waste, spent fuel,
o by-product material, In genera, | most low-level
waste has low specific activity, However, low-
level waste can have high specific activity and still
be considered low-level waste because it 15 not
high-level swaste, transuranic waste, or spent
nuglear fuel.
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Transuranic waste: Waste material contaminated
with 11-233 {and its daughter products), certain
isotopes of plutonium, and nuclides with atomic
numbers greater than 92 (uranivm}. It is produced
primarily from reprocessing spent fuel and from
the use of plutonium in the fabrication of nuclear
WESPHHIS,

1A, Fribes should not have o go to the DOE;

DOE should go to the tribes,

Response:  For many  wvears, the DOE has
transported  mdicactive  and  non-rodioactive
materials and waste on state and federal highways
acrozs American lndian lands, Although the DOE
has complied with all national and state
transportation laws and regulations, we have not
made a concentrated effort, to date. to coordinate
our transportation needs with the varicus inbal
governments, Mow,  recognizing  and
understanding our responsibility, we are working
to establish relationships and coordinating our
transportation needs with tribal governments prior
to shipping materials and waste. A letter was sent
1o each Tribal Cowncil Chair inviting him or her to
meet with the TMIE on a  governmeni-fo-
government  basiz to discuss  the topic of
Transporiation,

In addition, the DOE has had several meetings with
American Indian representatives specifically to
discuss the MTS EIS. To fully incorporate the
comments from the American Indian tribes, the
DOE has provided funding for a Resource
Document to be prepared by a team of American
Indian writers representing various local tribes.
This Besource Document is expected o reflect a
unified position and/or comments on the NTS EIS.
This is an innovative outreach approach that is
consistent with the DOE's resalve o incorporate
and encournge the full participation of the
American Indian People.

17, The document does not consider reality of
local conditions, policy, or sentiment.

Response: The DOE has met ong-on-one, and in
larger groups, o gan a betler understanding of
local concerns, The study was modifsed 1o address
and clarify questions raised about the regulatory

arena the DOE operates i with regards to
tranzporiation, carrier selection, oversight of
carriers, and emergency management and training,
As the study is finalized, our goal is to reflect local
conditions, policy, and sentiment in the draft study
report as long as they do not conflict with 1S,

Department  of  Transportation  laws  and
regulations,
I8, There is no discussion of liability

{insurance).

Response: The information on liability had not
been fully compiled; therefore, was not included in
the April 10, 1995, version of the preliminary drafl
study. It will be provided in the completed draft
versien of the Transportation Study.

Liability is the responsibility of the commercial
carrier. Most commercial carriers are insured by
private insurance companics. Carriers are aware of
liahility and insurance reguirements. The DOE
traffic managers inform their traffic officer that
copies of carrier insurance coverage must be
available prior to using a carrier,

19, Figure L.1 i Preliminary Diraft
Transporfation Rail Study) nesded work,
particularly &x clarify “main™ wversus
“alternare.”

Response: The April 10, 1995, preliminary study
identified two rail routes, the Modified Valley
rouwte, and the Statcline route as  feasible
alternatives Tor ruil access to the WNTS. Since that
time, in response o comments received, we have
decided that the final study will include
descriptions of the four routes as identified and
recommended for detailed evaluation in the Yucca
Mountain document, “Nevada Potential Repository
Preliminary Transportation Strategy Study 1"
These routes will be discussed for comparison
purposes only (with highway routing). No rail
decision will be made as a result of this study or
the WNTS EIS.

The only scenoric where rail access to the NTS
might be required, because of the large volumes of
projected low-level waste, is where the NTS would
be the sole low-level waste disposal site for the

Woliame 1, Appeniix [




MEVADRA TEST SITE FINAL ENVIRONMENTAL IMPACT STATEMENT

DOE complex. This is one of the alternatives
included in the Draft Waste Management
Programmatic EIS and 15 included in Alternative 3
of the NT5 EIS. Although the NTS EIS and this
transportation study are addressing this option, the
final decision will be made in association with the
Draft Waste Management Programmatic EIS and
its transportation study. Therefore, detailed risk
analysis, as would be performed for decizional
purposes, will not be done for the NTS EIS.

20. Pape 1.2.1 { Preliminary Dirafi
Transportation Rail Study): regarding the
Mo-Build Alternative: trucks go theough
Las Vegas, conteary to promizes made at
one-on-one county mectings.

Response: Please see [tem 3,

21. Clarify  issues  about

accountability, liability,

responsibility,

Response: The April 10, 1995, draft report did not
offer a clear discussion of responsibilities,
accountability, and liability, Ouwr goal is (o provide
this discussion as it periains to the DOE, carriers,
and [ocal jurisdictions in the completed drafi study
report.
22, Oiher rowtes are omatted, e.g., Tonopah
Test Range, Tonopah Test Site, Nellis Air
Force Base,

Response: The Transportation Study focuses on
activities at the NTS and Tonopah Test Range, as
well as off-site locations within Mevada. While
there are no waste disposal arcas within the other
DOE  Mevada-operated  sites, Environmental
Restoration Program Projects are expected at these
sites under Alternatives 1, 3, and 4 of the NTS EIS,
Transportation of materials associated with these
activities will be along the same Nevada public
highways as identified n the existing and or
potential highway routes.  This point will be
clarified in the Transportarion Study,

23, Previous statements and agreements are
mizsing, fime and time again.

Response: The final Transportation Study will
summarize comments and concerns rased by the
local jurisdictions. However, although all input
will be considered, it is possible that not all will be
adapled or used. [In addition, many of the
suggestions received during the one-on-one
meetings have been formulated into issues that will
be further addressed by the Transportation Protocol
Working Growp. (Also, see response to ltem 17).

24,

Environmental risk is not considered under
SCENArIos,

Response: The Transportation Study will include
possible human impacts associated with various
scenarios correspondimg to the four alternatives
identified in the NTS EIS, As  stated,
the Preliminary Diraft Transportation Study was not
completed and subsequently, the risk information
wis not included in the April 10, 19935, version,

25, Mo new alipnment for heavy houl.

Response: Please sce lem 3.

26, Heavy haul analvsis and discussion is not

realistic,

Response: Please see [tem 3.

27 Legislation 15 in process to creato
a rail spur - fait accompli - not a
recommendation.

Response: Our goal s to include a short summary
of the events associated with the legislation in the
completed draft study report. Howewver, this
legislation affects Yucca Mountain, and not the
MTS EIS.  Proposed language, as introduced,
would require a separate National Environmental
Policy Act process to evaluate the impacts of using
this route for the movement of spent nuclear fuel
and high-level waste. The Modified Yalley Route,
as well as other potential rail corridors, will be
evaluated in the planned EIS for a Potential
Repository at Yucca Mountzin, Movement of
these materials is not part of the scope of the
transportation  study, or a  mission  under
consideration in the four ELS alternatives,
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28. Page 1.2.2 (Preliminary  Draft
Tranzportation Study): Mo presentation

af northern routes and no reason.

Response: Please see ltem 19.

20, Page 2.1.1 (Preliminary Transportation
Rail Studv): The authority to designate
routes, truck (economy) company, DOE,
Mevada Department of Transportation.

Response: Low-level and mixed waste are not

considered highway route controlled guantities;
however, the following discussion is provided
should there by some materials of this nature sent
o the NTS.

Movement of highway route controlled quantities
takes place on preferred highway routes identified
by individual states with the intent to minimize
time in transit. Inferstate highway routes and
altermatives desipnated by a state rowting agency
are preferred routes.  Because Nevada has no
designated roules, the preferred routes to the NTS
presently  amclude  Interstate 15 and  ULS,
Highway 95, MWevada is considering the
designation of alternative preferred routes. The
DOE would be obliged 1o use these roules for
highway route controlled quantities shipments.
However, few projected shipments in this study
wiould contain highway route controlled quantities
of radicactive material. The Transportation Study,
when completed, will provide the Nevada
Department of Transportation information relating
to all possible state-designated shipping routes,

Subsection 2.2.3 presently provides information on
state routing agencies having the authority to
designate routes for highway route controlled
quantntics shipments, Carriers planning highway
route  controlled  quantity shipmenis  arg
responsible  for  obtaining  information  about
existing state-designated routes.  States report
these routes 1o the DOE, as required, The
Department of Transporiation maintains  this
information in a database for carriers to access and
usE.

a0, Trocks™ minimum requircments not stated,

Response; Please see ltem 3,
3. Mo relationship between this study and the
other 26 DOE EISs, especially the study of
Transportation i55Ues,

Response: Consistent with Alternative 3 of the
WTS EIS, the Transportation Study will address all
materials that are identified in the other DOE EI15s
for possible shipment to the NTS, However, our
study is focused primarily on intra-Mevada iS5UEs,
and therefore, is relying on the EISs to provide the
Mational Environmental Policy Act coverage for
the activities they address.

In addition, while the Preliminary Transportation
Study does not address this issue explicitly, the
MTS EIS will contain a  section entitled
“Cumulative  Effects.” The Council on
Environmental Quality (CECY) defines Profection
aof Environmend: Cumidaiive fmpacy 40 CFR Part
1508.7 cumulative impact as “the impact on the
environment which results from the incremental
impact of the action when added o other past,
present, and reasonable foreseeable future actions
regardless of what agency (federal or non-federal)
or person  undertakes such other actions.
Cumulative impacts can result from individually
minor but collectively significant actions taking
place over a period of time.” Subseguently, the
WTS EIS 15 the appropriate report to identify and
analvee impacts of oiher EISs regarding
cumulative impacts.

13 It 13 not apparent that a review has been
made of comprehensive laws and
regulations {local, state, tribal, special
districis, efe)

Response: 10 15 our goal 1o provide available

information on various laws and regulations in the
completed draft Transportation Study,

13 Rail apticis don’t consider inter-modal
iransfer.

Response: Please see Bem 3. Intermodal transfers
will be  included in the completed  draft
Transportation Study,
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34, The DOE is abdicating routing authority (o
CATTIers.
Response:  The DOE dogs not have rouling

authority for any shipments, 16 strictly adheres fo
Dicpartment of Transponation regulations for all
hazardous materials (both radicactive and non-
radicactive) shipments. However, the DOE will
explore all avenues to ensure selected carmers of
hazardeus maierials adhere 1o all transportation
direction.  These avenues include alternate
contracting mechanisms, which would provide the
DOE with some control over route selection.

35, Take each issue presented here and give
writien comment and response 1o Concerns
and raticnale.

Response: The DOEMNY will adopt this practice
for the remainder of the Transportation Study.

in, Be more clear of ongoing process and how
we will be meaningfully involved in it
Response;  Since the summer of 1994, the

DOEMNY has been involved in an ongoing dialogue
with state, tmbal, and local governments inoan
eftort to understand our stakeholders concens and
response to these concerns, We are using 4 multi-
tiered approach that offers several methods for
participation in the Transporation Study:

(m) Traditional public participation
associated with development and
finalization of an EIS
(b} Periodic “Big Group” meetings
with stale, county, city, and tribal
leaders, as well as imterested
members of the public
(ch

One-on-one  meetings  with

inferested commeunities
(djy Transportation Profocol Working
Ciroup
e} Transportation Rizsk Assessment
Working Group,

Commients and suggestions received during any of
these activilies will be considered and incorporated
ingo the Transportation Study, as appropriate. In
all cases, the DOENY will respond o the
comments explaining how they were incorporated,
or why they were not incorporated.

The Transportation Protocol Working Group,
composed of representatives from city, county,
tribal, state and federal govemments, as well as
from the NTS Community Advisory Board, will
develep recommendeiions on transportation 15sues,
which it will present to the “Big Group.” The goal
is for participants in the “Big Group” to take these
recommendations  back 1o their respecrive
oreanizations for review, and provide individual
official comments and recommendations o the
DOEMNY,

To maintain the dialogue established through these
various venues, the Transportation  Protocol
Working Group will continue to meet after
completion of the Transportation Study. 1t s
anticipated  that the Transporation Risk
Assessment Working CGiroup will disband upon
complefion of the Tronsporation Study, since their
work will be completed,

In addition. the DOEMNY s committed to
establishing a working relationship with American
Indian councils to identify if and how the
American Indians want to participate in this
ProCess,

Furthermore, in those arcas directly related to local
concerns, we nvite state, local, and  tribal
governments, to provide explicit wording for
sections they are converned about. This will assist
us in reflecting local conditions, policies, and
sentiments accurately.

al. Include a hst or map that shows all
generators

Response: This information will be provided (as
indicated above) in the completed Transportation
Study,
38, Give all asswmptions and data sources
used for risk analysis,

4
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Response: This information will be provided (as
indicated abave) in the completed Transportation
Study.
34, Mscuss  ranl  tramspertation  from  any

direction, not just Las Vegas and areas
trom the south.

Response: Plense see liem 19,

410, Rail routes are not as  availahle

gl'."l'll:'."!"ﬂ'ﬁrﬁ- as arc road routes.

I

Response: Please see ltem 19,
41. [0 35 unclear bow 1o INCOrPorate comiments
that have been made hefore = no=show on
nmontribal participation.

Response: Please see Item 16,

42, Address alternate routes to Hoover Dam.
Response: The completed Transperation Study

will melude risk analvses for alternate roules to
Hoower Diam,

43 Include a broad discussion of the U.S. Air
Force Acts and DOEMTLS, Muclear

Regulatory Commiassion implementation.

Response: At this time, we do not believe that a
discussion of U.S. Air Force Acts and DOELUS.
Muclear Regulatory Commission is relevant to the
Transportation Study.

44, Clarify parameters on route selection.
Response:  The principal objective of the
Transportation Study 15 to determine the probable
impacts of the NTS E15 proposed alternatives on
the existing and potential highway routes, and
cansider a il spur aliernative us approprate. The
“Big Group” may, on considering the results of the
probable impact analysis. decide 1 make
recommendations for the DOE/MNY to consider in
the rowtes selected for transporting  hazardows
materials to the NTS EIS. Also, see Item 34,
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Attachment I). Emergency Response Procedures and Training

Radioactive materials are among the many Kinds of
harardous materials that emergency responders
might have to deal with in a transportation
accident. The more potentially harmiul the levels
of radicactive materials, tee stncter the packaging,
safeguards, and other requirements designed 1o
prevent their release must be. Although rare,
accidents involving radicactive materials do
happen, and an emergency preparedngss sysiem is
in place to respond.

Liltimately, state, tribal, and local goverament
officials m the region where an accident ooours
have the prime responsibility for initial emergency
respomse 1o any accident, including those involving
radioactive materials. A highway patrol officer, or
fireman, is usually the first person on the scene.
The first responder will typically relay the
information about the accident to a State Command
Center that will contact the hazardous materials
response  beam, the carrier, and  the L[S,
Departiment  of Energy (DOE). These first
responders also tvpically admimister first and,
isolate the area, extinguish fires, and identify the
hazard by the vehicle placards and shipping papers.
They may also contact CHEMTREC, a company
that provides help on how to respond to hazardous
material emergencies, 1If hazardous materials or
mixed waste are involved. The first responder can
refer to the U.S. Department of Energy (DOT)
Emergency Response Guidebook to determine
immediate steps to be taken. Upon request, state
and federal agencies will supply trained personnel
ta conduct radiological tests at the site to determine
whether any radicactive material releases have
occurred. Most local and state governments have
emcrgency response plans and training programs in
place to prepare first responders for transportation
accidents involving radivactive materials, States
also conduct radiclogical response training on
behalf of the Federal Emergency Management
Agency, which also  supplies radiclogical
monitoring instruments to the states, The Federal
Emergency Management Agency also provides the
Radiological Emengency Response Training for the

state, tribal. and non-DOE response team members.

D.1  Federal Response

Federal agencies do not become involved in
n::ipunding to an emergency wnless specifically
requested to do so by state, tribal, or local
government officials (Figure D-1). However, if a
federal agency’s support 15 needed, it 15 available as
described in the Federal Radiological Emergency
Response Plan, which outlines each agency's
responsibility. The DOE will provide support in
accordance with the Atomic Encrgy Act of 1954
and DOE Order 55303, Badiclogical Assistance
Frogram. The DOE is the primary agency for
providing radiological monitering and assessment
asgistance. The Nuclear Regulatory Commission,
The Environmental Protection Agency, the Federal
Emergency Management Agency, and other
agencies also provide assistance as part of this
plan, The DOE's support ranges from giving
technical advice over the telephone, to sending
highly trained personnel and  state-of-the-art
cquipment to the accident site (on reguest by
authorized state officials) to help identify and
minimize any radiological hazards, and perform
radiological monitoring,

Any state, tribal, local, or private sector
organization necding radiological assistance can
call the ncarest DOE Regional Coordinating
Offices to obtain information, advice, or assistance
through the Federal Radiological Monitoring and
Assessment Plan (Figure D-2). The DOE
maintains Regional Coordinating Offices in eight
regions across the country.  The Regional
Coordinating Offices receive calls for assistance
24-hours a day, and are prepared to send trained
personnel and equipment to an accident site. The
DOE Regional Coordinator decides what action is
needed based on the request. The DOE Regional
Coordinating Office also ensures that appropniate
stabe or tribal personnel are contacted in order to
ensure appropriate involvement of them and their
msources, 1f necessary, the coordinator sends a

-1
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Figure D-2. U.S. Department of Energy regional coordinating offices
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federal team to the accident site to assist the
authorities in charge, 1 personnel, equipment, or
both are needed at the accident scene, the Regional
Coordinating Office coordinates the activation of
a DOE Radiological Assistance Program Team.
The Radiological Assistance Program  team's
capabilities include field monitoring, spectrometry,
sampling, decontamination, dedicated response
vehicles, maobile  laborgiories,  generators,
communications equipment. and aerial survevs,
Personnel include health physicists, industrial
hveienists, and public mformation staff. Should
the emergency requine monitoring and assessment
resources exceeding those of the Radiological
Assistance Program team, a federal monitoring and
assessment center will be established, where all
federal agencies provide support.

Adter the immediate threat from the accident has
passed, the lead federal radiological monitoring
and assessment role is transferred from the DOE o
the Eovironmental Profection Agency. 11 is the
responsibility of the carrier to repackage and
dispose of any primary radioactive material spilled,
plus any contaminated material,

Although the DOE only ships abouwi 11,000
radioactive material shipments per year (compared
to a national total of 2 million such shipments), the
DOE actively ensures the safety of its shipments,
including assisting state and local emergency
responders, as requested, should an accident occur.

The DOE follows all DOT (49 CER 170-178, 383,
187, and 390 through 399), Mucicar Regulatory
Commission: Erergy: FPackagring arnd
Transporration of Radioactive Marerial (10 CFR
71}, and other regulations and operating procedures
to help ensure safe transport, and o assist
emergency response personnel. This compliance
includes proper packaging, marking and labeling
the packages, providing the comrect emergency
response  information  on shipping  papers,
placarding the vehicle, stowing and securing the
packoges, complving with driver training and
routing requirements, and following vehicle safety
requirements.  Local, state, tribal, and federal
emergency response systems are in place to
respond in the event of a transportation accident.

This response network, along with other preventive
safety measures, such as package design and
testing, and adherence to stringent regulations.
support the continued safe shipping of DOE-owned
radioactive materials,

2 Training Programs

The DOE, oiher government agencies, and private
industry all offer emergency response training for
personnel responding 1o accidents involving
hazardous and radicactive materials, The DOE
also provides training o state and local emergency
personnel that covers basic pricedures for dealing
with transportation accidents. The hrst-on-scene
training program has been made available by the
DOE, w fire, law enforcement, and emergency
medical responders in Mevada since 1983 (at no
cost ofher than travel expenses to the presentation
site).  These courses are available o all
jurisdictions within the State of Nevada and have
been given in several Nevada counties, Emergency
Medical Personnel Radiclogical seminars will be
presented in the near future in Tonopah and Ely,
Mevada, The DMOE is committed to working with
rural emergency and volunieer response forces (o
make it easier to atiend i{raiming by arranging
training schedules and locations that are easily
accessible.

The Transportation Emergency  Preparedness
Program establishes consistent response policies
and procedures among the DOE's  various
programs. A controlled, coordinated emergency
preparedness program ensures a constant capability
to respond to accidents involving radicactive
materials. The Transportation Emergency
Preparedness Program  also  supports  the
Transportation Emergency Traming for Response
Assistance Program, which provides radiological
response  training for both DOE  and  civil
responders. Civil-grignted  Transporiation
Emergency Traming for Response Assistance
Program iraining sessions include the Radiological
Emergency Training for Local Responders course,
intended primarily for local emergency personnel;
and Radiological Emergency Operations, for state,
tribal, and regional radiological response team
members. Radiological Emergency Operations is
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@ revision of the Radiological Emergency
Response Operations course formerly taught by the
DOE. I is now more eriented toward responses to
tranzportation incidents invelving radiological
materials. Civil personnel, m limited numbers,
have also anended the Rail Radiological Response
and Transportation Public Information courses,
which are part of the Transportation Emergency
Traming for the Response Assistance program.

The Transportation  Emergency  Training  for
Response Assistance Program is managed by
DOEMY for the DOE Headquarters Offices of
Envircoimental Management, Nonproliferation, and
Mattonal Security.

The Transportation Emergency Preparedness
Program initiatives focus on planning and training,
exercises, ond technical assistance w DOE
elements, as well as stafe, fribal, and local
governments.  An  important  Transportation
Emergency Preparedness Program initiative s a
serigs of fraining exercises known as TRAMNSAX
winch 15 emergency preparedness simulation. The
DOE, in conjunction with states and  tribes,
conducts these fraining exercises o evaluate
respanse systeims and support services.

TRAMSAX *90, the first such exercise, was a joint
effort between the DOE, state, and local agencies
in Colorado.

TEANSAX 92, involved apencies of the state of
Idako, Shoshone-Bannock  Tribes, and  local
organizations for response and accident command.

TRANSAX "%, involved agencies of the states of
Idaho and Oregon, local governments, and the
Limatilla Tribe

The TRANSAX exercises helped participants
improve their emergency response planning and
procedures, The series is ongoing and will involve
otver stales, tribes, and local organizations in the
future.

The DOE-sponsored training programs are
available to all local and state agencies that may
have the need o respond 1o emergency situations
involving transporation of radioactive materials.
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Attachment E. Nevada Test Site Rail Access Study

Transportation of low-level waste to the Nevada
Test Site NTS by truck could also be accomplished
by developing rail access from one of the existing
mainling railroads or by intermodal transfer to a
legal weight truck.  This section provides a
summary of considerations related to rail spur
development, use of truck/rail intermodal systems,
and comparisons to the continued use of truck
transporfation systems.,

Thiz dizcussion sefves as an  inlredwclion to
altemative radioactive malerial  fransporiation
opportunities  that  could  benefit both  the
community and the federal government. This
section does not support any specific decision in
thiz Environmental Impact Statement (EIS), smce
rail fransportation is nof part of any speciffed
operating alternative, Rather, this section is a basis
for stanting a future discussion of this issoe.

The primary outcome of developing the capability
of transporting low level waste 1o the NTS by mail
or by using trucki/rail intermodal systems, would be
the reduction of the number of legal-weight truck
shipments of material in particular, radioactive
material, The radiological and nonradiological risk
to the public and the environment during transport
of these materials by truck is roughly proportional
to the number of shipments. According to the
Association of American Railroads, Comperinive
Palicy Reporrer (AAR, 1993), rail transport is five
times safer than truck transport in terms of
accidents per ton-mi when carrving hazardous
materials. Railroads also ensure that shipments are
better separated from other traffic and the public.

F.1  Railroad Access

Three major railroad lines pass through Nevada,
which could be used as a siarting point in
developing a rail spur to the NTS. One of these
routes is the Union Pacific ling that runs from Sall
Lake City, Utah south into Nevada at Caliente,
then south through Las Vegas and into California

near Stateline, Mevada. The sccond carrier is the
Southern Pacific Rarlroad that operates a route
from Cheden, Utah, 1o Reno, Mevada. This line has
twa branch lines, one running south from the
vicinity of Cobre, Nevada, to Ely, Nevada, and the
other running south from the vicinity of Hazen,
Mevada, o Thome, Mevada, The Union Pacific
operates a secomd northern route that runs from
Salt Lake City, Utah, to Winnemucea, Mevada, and
then west isto California.  The Southern Pacifie
line and the Union Pacific line run paralle] between
Wells and Winnemucea, Wevada.  All rail
shipments going west use the Southemn Pacific line,
and those going east use the Union Pacific line
betwieen those two points,

E.l.1 Site Rail Access History

Several studies have been done over the last
several years to evaluate rall access opticns from
an existing mainline railroad w the NTS,  The
following sections present a general description of

these studies,

E.LLI Feaxibility Study for Transportation
Facilities to NTS. In March 1962, Holmes &
Marver prepared a report for the Atomic Energy
Commission emitted “Feasibility Study  for
Fransportation Facilities o the Nevado Test Site.”
(AEC, 1962). The study was a preliminary
determination of the technical and economic
feasibility of constructing and operating a railroad
short-ling from the vicinity of Las Vegas { Wann)
to Mercury and then on to Jackass Fiats in Area 25,
The result of that study indicated that the shor-line
railroad concepl was technically and economically
feasible. The cost of the rail line was estimated 1o
ke $12,323.000, and could be amortized in abowt
6% vears, The end result of this activity was that
the U, 5. Depantment of Energy {DOE) supported
Clark County in upgrading U.S. Highway 95 into
a four-lane highway from Las Vepas to the
entrance to Mercury to provide a safer highway for
the WTS workers.

—
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Eti.2 Lincoln Coungy Stady, In 1989 ETS
Pacific prepared a repon for the City of Caliente
evaluating three alternative rail corridor routes
through Lincoln County, Mevada o Yucca
Mountain, MNevada. These routes could also
service the NTS.

The first route started in Caliente and then weni
north to Pioche on the abandoned Union Pacific
railroad right-of-way. The alignment continued up
Lake Walley to Bristol Wells and then westerly
down through Dry Lake Valley, south of Burnt
Peak, to cross State Route 318, The line continwed
to Timber Gap, into Garden Valley, and then into
Sand Spring Valley, The fine then ran southwest to
Chalk Moumain, erossing State Route 373, and
then into the Nellis Air Force Range Complex
(MNAFR). The line continued down Emigrant
Valley around Rhyolite Hills to Groom Pass. From
Groom Pass, the line descended to Yucca Flat onto
the MTS and then to Yucca Mountain. As reported
in the swdy; Evaluare Alternative Rail Corridor
Rowves through Lincoln Cownty (ETS Pacific,
1989a), This alignment was 331 km (206 mi) long,
and was estimated o ocost 5215 million o
construct,

The second route was essentially the same, except
that it started at Crestline (about 32 km (20 mi]
northeast of Caliente on the Union Pacific
mainline), went to Sheep Springs Draw, then
descended just east of Panaca Hills, and connected
to the first route just north of Condor Canyvon. As
reported in the study, this alignment was 327 km
(203 mi) long, and in 1988 ETS Pacific estimated
its cost would have been about 5210 million.

The third route stared south of Caliente in Elgin,
Mevada, followed Kane Springs Valley 1o U5
Highway 93, then went parcailel w US,
Highway 93 norh o Lower Pahranagat Lake, The
line then went southwest into the Deserl Mational
Wildlife Range passing Desert Lake, into Clark
County, and ended near U5, Highway 95, This
rowte would require an intermadal transler station
along U5, Highway 95 1o transfer the waste from
railcar 1o truck for the remaining 161 km (100 mi)
of the route.  As reported in the study, this
alignment was 187 km {116 mi) long, and 988

cost estimates  were  about  FIT1 mallion,
Subsequent to the study that developed the route
from Elgin to U5, Highway 93, ETS Pacific issued
a studv (ETS Pacific, 1989h) that added a rail
alignment from the location at the end of the
previous alignment at US, Highway 95 that went
north along U.S. Highway 95 to the vicinity of
Yucca Mountain. The additional rail alignment of
121 km (75 mi) in length would have added about
56 million to the todal cost of buwilding the rail line
fromm Elgim 1o Yucca Mountain,

Based on the data developed in the study, ETS
Pacific ranked the three rouwtes from most desirable
o least desirable in the erder of the second roule,
the first route, and the third route. ETS Pacific
determined the third route is the least desirable
because it passes through the Desert National
Wildlife Kange and does not end up at Yucca
Mountain. This report did not consider going
through the NAFR Complex and the NTS in the
area of the underground nuclear testing to be
problematic.

EL L3 Preliminary Rail Access Siudy. In 1990,
the DOE ssued a Prefiminary Rail Access Stucly
(OE, 1990) that identified 10 rail options (Figure
E-1} from the currently existing mamling railroads
in Mevada to Yucca Mountain, Lincoln County
and Caliente identified three additional alignments
that were addressed in the study. Each of the
options  was  reviewed to  identify [land-use
compatibility izsues. They were cateporized as
either having existing conflicts that are not likely
to change prior to DOE needing access, potential
conllicts, or no wentified conflicts.  OF the 13
alignments {including 3 from the Linceln County
studyy, the Caliente and Jean alignments were
found e have no significant land-use conflicis, and
the Carlin aligrment was judged 1o have the least
potential For serious conflicts of all the routes
connecting to the Southern Pacific line, based ona
detatled review ol current ownership patterns and
development criteria,

The three routes identified with the least land-use
conflicis  were  recommended  for further
engineering evaluation with the ohjective of not
excluding access to any of the three regional rail
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Figure E-1 U.S. Department of Energy identified railroad options and Nevada state rail
network, 1989
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carriers.  The remaining [0 alignments were
recommended for continwed monitoring, should
any of the identified land access conflicts be
removed. As identified in the rail access study. the
final routes selected Tor consideration as potential
rail access alignments to the Yucea Mountain site
will be identified and discussed as part of the
Yugea Mountain Project EIS scoping process.

A major result of this study is a table of the lengths
of each alipnment and the costs, both capital and
operating, and mainicnance costs,  Line engths
and costs ranged from a low of |39 km (%9 mi),
$142 million (1988 dollars) capital cost, and
E790,000 annual operations and mairienamse cosls
for the Valley option; to a maximum of 72} Km
(448 mip 3735 million capital cost, and 333
milhen annual cperations and maintenance costs
for the lonpest of the Caliente alignments. The
capital cosis included the cost of $500,00 per mile
for frack work, $300,000 per mile for grading,
fencing. and establishing right of way access. In
mountainous terrain, an additional $1 million to
£1.2 million per mile was allotied for increased
grading and drainage,  The operating cost
caleulations estimated a cost of 516,70 per |00
gross on miles,  The mainfenance costs werg
estimated to be from %5140 per track mile
equivalent to an additional operating cost of $30.15
per 1,000 gross ton miles. This estimate was based
on a projected tonnage of 102,000 gross tons per
year,

E.l.1.4 Caliente Roure Conceptual Design. In
June 1992, the final Caliente Route report was
issved Yeeca Mountain Rail Access Snudy; Caliente
Route Design Report (DOE. 1992). That followed
a year after the draft report was issued for external
review in June 1991, The scope of the study was
to develop the conceptual design. provide
preliminary environmental analysis, and prepare a
cost estimate for the Caliente alignment.  This
study included an environmental screening 1o aid
in route establishment.  The conceptual design
also mncluded the design of an access highway from
s, Highway 95, in Amargosa Walley, io the
potential site at Yucea Mountain, abour 26 km
(ho miy away., Twao possible routes from the
vicinity of Caliente 1o the potential site al Yucca

Mountain were developed, which constituted an
envelope of possible routes between Caliente and
Yucca Mountain,  Approximately 11673 km
(7,256 mi) of rail alipnment were included in the
detail study,

Information was developed on engineering factors
including distance, grade risc and fall, the amouni
of ¢ul and fill required, curvature, drainage, and
rail operations, Alignment maps on a horizontal
scale of 2.54 cm equals 152 m (1 in equals 500 fit),
and a vertical scale of 2.54 cm equeals 15.2 m (1 in
equals 30 ), were developed for the alignment
studied. A hyvdrolopy study was conducted 1o
evaluate worst case rumoff flows for a 100-vear
flood condition,  Environmental constraints were
evaluated to complement the engineering tradeofTs
in route locations, to ensure that the base route and
options did not traverse envirommentally sensitive
argas. In addition, archacological studies were
conducted to assure that the potential route and
options did not traverse restricted. historical,
archaenlogical, or cultural sites.

Five potential operational options were evaluated
in this study., These included DOE owned, DOE
operated; DOE owned, short ling operated, DOE
owned, contractor operated; DOE owned, Class |
railroad operated; and privately owned, privately
operated. Finally, engineering, construction, and
operating costs were developed for each of the
operational options.

The results of the rail study indicate there is a
potential feasible rail route, with several optiaons,
from the existing Union Pacific railroad in the
Caliente area 10 the potential repository site at
Youcea Moontain, Conceptual plan and profile
evaluations indicate that this route can  be
constructed within the limitations of present
rallroad  enginegring  practices  and  normal
operating standards. The base cost of doing the
detail design and constructing the railroad was
5108 million in 1990 dollars,

ELLY High Speed Surface Trapsporarion
bevween Lay Vegas amd tlhie NTS. In April 1954,
Rayiheon Services Mevada issued a draft report
High Speed Surface Transpomation between Las
Wegas and the Nevada Test Site (RSN, 1994). That
report explored the rationale for a potential
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high-speed rail comdor between Las Vegas and the
NTS 1o accommodate increased workers for new
programs at the NTS in the 21st Century. The
study looked at a personnel carrier from the
vicimity of U5, Highway %5 and Ann Road, in
northwest Las Vepas, to Mercury and Control
Point & in the NTS, with another branch line o
Yucca Mountain, The line was nod connected (o
any existing railroad line. It would include 185 km
(113 mi) of mainline track plus sidings and passing
twrn-outs.  There would be two train sets, cach
consisting of one engine and six passenger cars,
with four terminals on the [ine, The total cost of
constructing the rail line and the associated
equipment was 3964 million. No follow-up to this
sludy has been imitiated.

ELL6  Yucca Mountain System Stady.  The
Nevada  Potential  Repository  Preliminary
Transportation Strategy, Stwdy 7 (DOE, 1995)
reevilluated |3 previously identified rail routes and
advanced a new route called the Valley Modified
Route. This route was added as the resull of recent
discussions with LS. Bureau of Land Management
Las Vegas District personnel regarding the status
of two potential Wildemess Areas. The routes
were categorized as follows:

E.1.LL6.1 Recommended for  Detailed
Evaluation—TVhese rail routes were deemed the
mosl reasonable route alfernatives based on the
conclusions of the (DOE, 1990) (see Section
E.1.13) and Stedy 1. They were considered
reasonable, based on minimal land-yse conficts,
maximal use of favorable topography and federal
land, avoidance of land federally withdrawn from
public use, direct sccess to a major regional carrier,
and conditions allowing design in accordance with
accepled rail engincening practices. Routes in this
category  are  Caliente, Carlin, Jean (sec
Figure E-1), and Valley Modified (see Figure E-2).

E 1162 Eliminated from Detalled Evaluation
Monitor—These rail routes failed 1o meet one or
more of the evaluation criteria listed i the
previous paragraph.  They were considered
technically feasible, but known or polential land
use conflicts, indirect access 1o a major regronal
carrier, or conflict with land federally withdrawn
from public use, significantly reduced the potential
for these routes to be successfully developed. The
rotes are to be maintained by the Yucca Mountain
Project at the present level of development, and the

conditions that cavsed these route to be placed in
this category will be monitered. Routes in this
category, shown in Figure E-1, are Mina, Cherry
Creek, and [Mke.

E L1663 Eliminated Sfrovm Furiher
Srudy—These rail roules failed to meet one or
more of the evalualion criteria listed in the
recommended status calegory. and the study has
determined that the wnfavorable conditions
eliminate any potential for the route o be
successfully developed, The roules are to be
tnaintained at the present level of development by
the ¥ ucca Mountain Project and will be presented
in the National Environmental Policy Act scoping
process, with the route alternatives assigned to the
other two status categories,

During the Mational Environmental Policy Act
seoping process, these il routes will be discussed
briefly to identify the reasons for their elimination,
Routes in this category {(Section E1.1.2  and
Figure E-1}) are Lincoln Coumiy A, B, & C,
Crucero, Ludlow, Valley, and Arden.

The rail rowtes recommended for detailed
evaluation by Study | were comparatively
evaluated against the Preliminary Rail Access
Study (DOE, 1990) selection criteria. The selected
routes were also evaluated using the Tollowing
preliminary criteria developed by the Study | team

Ease af construction

[nitial cost

Safety

Flexibility for personnel and freight
Clperating and maintenance cosis
Safeguards and security

Public perception.

® ® & w w & @9

E.1.2 Description of Alternatives

Two options were considered in this study: (1) a
no-build alternative in which the NTS would
continue 10 be suppored by truck or railftruck
intermadal shipments; and {2) construction and
operation of a rail spur o the NTS as a supplement
o truck transponiation.

. _m— e
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Figure E-2. Modified Valley Route Profile

e
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EL2T No-Build Alternative. Under the no-
build alternative, a rail spur would not be
constructed and the existing rail and highway
network would remain the same. NMormal highway
improvements planned by Clark County, the State
of Mevada, and improvements made to the railroad
by the Union Pacific Railroad would confinue,
This would mean that rediosctive waste shipments
would continue to be brought in by truck or using
railtruck intermodal systems. Any waste brought
in by rail, destined for the NTS, would have to be
transported from the rail line to the NTS by truck,
lsspes associated with fruck-only shipments are
described in the other attachments.

E 122 Rail Afignments. Four routes were
selected for evaluation in this study based on the
necd to compare truck and rail systems. Shorter,
less expensive routes were developed to identify
potential environmental impacts.  Longer routes
were included for completecness.  The routes
considered in this report do not include all feasible
routes, but do address stakeholder concems about
the continued shipment of waste through the Las
Vegas Valley. |If the DMME decides to propose
construction of a spur, this proposal would be
subjected to a separate Mational Environmental
Policy Act action. Exclusion of routes from the
detailed study in this report, likewise, does not
terminate the government's potential interest in
other alternatives as part of future actions,

Routes originating innoctherm Mevada, dentified
in previows DOE studies, were not given detailed
consideration in (his report because they offered no
advantages 1o improve ransportation o the MTS
compargd to the two routes selected and would
requirg more resecurces o build and operate.
Houtes across the MAFR were also reviewed and
not considered in the report, These routes offered
no advantages to improve fransportation to the
MTS compared to the routes selected, and could
significantly impact the mission of that facility,

E1.22.1 Valfey Modified Roure—The route
being proposed is a combination of the Valley
route and the Dike Siding route identified in (DOE,
9404 (Figure E-2) and the reposilory system study
{DOE, 1995). This route leaves the Union Pacific
mainling north of the Valley Siding, northwest
adjacent to the NAFR Complex land to near the
southern boundary of the Desert Mational Wildlife
Range. It would continue west along the boundary

of the range and then northwest agam between the
Southern Paivte Indian Reservation and the Desent
Mational Wildlife Range.  The route would
continue nofthwest between U5, Highway 95 and
the MAFKR land, then pass in the vicinity of the
Indian Springs Air Force Auxiliary Field. Past the
Indian Springs Auxiliary Field, the route would be
between the highway and the mountain range,
enfering the NTS between the main gate at
Mercury and the airplane landing strip.

The advantage of the Vailey Modified route is that
it is the shortest of all the alignments that have
been evaluated in previous reports, and does nod
pass through any rugged terrain. Figure E-3 shows
an approximate route profile.

The major obstacle to this alignment is that it
passes through Wilderness Study Areas. However,
the U.S. Burean of Land Management has
recommended the removal of these Wilderness
Study Area classifications, Final Environmental
fmpact  Statemerns,  Preliminary  Wilderness
Recommendarions (DO, 1990).  If legislation
remaoves the Wilderness Stedy Area designation,
this entire alignment would be on federal lands
managed by the 1.5, Bureau of Land Managememt
and on land withdrawn for the 1.5, Air Force at
Indian Springs. If right-of-way access across the
Indian Springs Auxiliary Air Base is not available,
it is possible to cross UL.S. Highway 95 prior to
reaching Indian Springs, going south of the
community of Indian Springs, and then crossing
LL5. Highway 95 again nto the WTS.  This
alignment would be longer, two grade separations
would be required, and there is rougher terrain to
go through, which would make this option more
costly. The additional cost for the grade
separations and land excavation is estimated to be
£25 million. An alternative alighment for this route
would be to originate near Dike Siding northeast of
Valley siding. This alignment would cross the
Sheep Mountain Bombing Range but would allow
the route to pass to the morth of areas under
consideration for residential development as part of
the City of North Las Vegas.

E. 1.2.2.2 Stateline Rowte—A separate alternative
route would originate from the Union Pacific
mainline near Stateline, MNevada (Figure E-4).
This route is similar to the Jean route idenified in
the DOE Preliminary Rail Access Smudy and is
designated as the Modified Jean Route in Study 1.

— ——
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Figure E-3. Modified valley route profile
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The rowie would cross Inferstate |5 throwgh a
grade separafion, proceed along the south end of
the Spring Mountains, #nd cross the border into
California and info the Mesguite Valley area, The
roule would proceed podb along the Spring
Mountains info Nevada east of the Sandy Valley
areq, avoiding private lands, The alignment would
then cross State Rouwte 160 through a pgrade
separation, and skirf the community of Pahremp
and the Ash Meadows Wildlife Refuge. The route
would then cross ULS, Highway 95 via a grade
separafion between Siate Route |60 and Stafe
Route 373, and proceed along U.S. Highway 95,
passing through Area 25 past Little Skull Moentain
toward Mercury to the desired areas in the NTS.

The adventage of this route over any of the other
options is that if iz shorfer than any other route
except the route that leaves Jean and remains
Mevada, The advantage of this route is that it
croszes the Spring Mountains al an elevation of
nearly 304 m (1,000 ft) Jlower than any of the
routes from Jean thal remain in Nevada,  Although
the route is aboul 24 km (15 mi) longer, lower
consiruction cosls are expected to more than offset
the cost for the increased distance. A route profile
i& shown in Figure E-5.

The disadvantage of thes route is that it crosses the
Califormia Desert Conservation Area. The LS.
Bureau of Land Management can only grant a
right-of-way through these lands if there is no
other feasible route. Shipments would also use the
Santa Fe Railroad through Barstow, Caltfornia, if
shipments through Las Vegas are 10 be minimized.

E 1.2.2.3 Caliente—This route is described in
Section E.I.1 and shown in Figure E-1 of this
repart. It is included here for completeness bui
was ot developed in détail in the remainder of this
repart.

E. 1224 Carlin—This route (s described in Study
1, referenced in Section E., and 15 shown in Figure
E-1. This route would depart from the Union
Pacific/Southern Pacifie paired track near Carlin,
MNevada, The route paraliels Nevada Highway 278
and then passes south through either the Monitor or
smokey Valley along the west sude of the NTS
entering the sile near Amargosa Yalley, This route
15 included here for completeness but is not
developed in detail.

EL2Y Truck How! Rewtes.  This section
wiroduces truck routes evaluated for wse in
possible truckfrail inermodal shipments to the
NTS. Truck ransport of legal weight (less than
36,240 kg [BO,000 Th] ), overweight (36,240 kg
greater than [B0000F b1, and heavy loads {preater
than 38,437 kg [129.000 [b]) in Nevada over
existing LL5, and state highways and secondary
roads is feasible, and can be performed withom
restriction for legal weight shipments or within the
existing permit system  for overweight and
overlength  loads  with 2 number of  state
restrechions,

The Swate of Mevada™s permit system  for
overweight and overlength truck transport allows
loads in excess of 58437 kg (129000 |b).
However, the transport of loads of this type on a
regular basis would need to be evaluated with state
permitting agencies.  [n addition to obtaining a
state permit, the state permitting agency also must
approve the roule. The annual cost for the state
overweight and overlength permit is 5120 per ton
n oexeess of 36,240 kg (30,000 Ib)y for cach
transport vehicle, An added sonual cost of 51,000
15 required for @ hazardous materials permit for
carriers with 6 to 25 vehicles, Prior to transporting
loads from an existing mainline railroad n Mevada
i the NTS, an intermodal transfer facility adjacent
e an  existing  railroad  will  have o be

developed.

For an infrequent transfer, portable cranes could
be wsed at an existing rail siding 10 make that
transfer.  If there were frequent transfers, a
permanent facility might nesd to be developed.
Trucks would be required to meect the state
requirements for maximum axle loads (9060 kg
(20,000 Ib] for a single axle, 15,402 kg [34,000 Ik]
for a tandem axle, and 21,744 kg [48,000 1b] fora
tridem axle) and minimum axle spacing.

Boad grade should be limived to a maximuem of 4
to 5 percent. Grades of 6 to 7 percent could be
negotiated, but would require either additional
traciors of larger tractors. This is very important
for overweight and heavy haul trucks,  Either
asphalt or concrete road surfaces are acceptable.
Unpaved roads are not recommended; however, if
properly constructed, they could be wsed, Unpaved
roads and some secondary roads require time-of-
year restrictions as roads thawing in the spring tend
to b quite soft and rutted.
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Figure E-4. Stateline alternative rail alignment
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E. 12310 Apex/Valley Truck Haul Roure—This
truck route would start @l one of the sidings
between Apex and Valley on the Union Pacific
mainline. The route would use existing highways
either across Craig Boad or w0 the infersection of
Interstate 15 and LS. Highway 95. The route
would then take LS. Highway %5 north to Mercury
and into the NTS.

The advantage of this route 15 that it uses multiple
lane divided highways without significant local
road access, with the exception of Craig Road, if
that road is used, The major disadvantage of this
roaste is that it has to pass through Las Vegas and,
in particular, through the high-traffic intersection
al Interstate 15 and U5, Highway 93,

E LAY Arden Track Hawl Bewre— The Arden
truck route would originate at the Upion Pagific
siding in Arden, just south of Las Vegas and near
State Wowte 160, This rosve would take Route 160
through Pahrump to U5, Highway 95 and then
south on U5, Highway 95 to Mercury. The
advamage o this rouwte is that it dogs not go
through the populated sections of Las Yegas, The
disadvantage of this rowte is that it goes through
the populated and business sections of Pahrump,
State Rowte 160 is alzo not a desirable heayy haul
highway, according to the Mevada Department of
Transportation

E.1.2.33 (ther Truck Haul Routes—Onher
alternatives to the movement of trucks throwgh Las
Wegas would result im an extremely long route,
going through cther communities or both,  An
example would be o make the intermodal transfer
in the vicenity of Caliente, using U5, Highway 23
to State Rowte 375, then using State Route 375 o
LS. Highway 6, then o LS. Highway 95 in
Tonopah, and finally U.5. Highway 95 south to
Mercury, This would be o distance of about 579
km {360 mi), passing through the communities of
Tonopah, Goldfield, and Beatty, Use of California
State Route 127 wo State Route 373 and then to
Mercury via LS. Highway 95 is an example of a
longer route originating south of Las Vegas.

E.2 Cost Analysis

E.2. 1 Rail Consiruction Cosis

Cost drivers in the development of rail access
include the design activity and the survey work

needed to suppornt the design, administration, and
CONrach management,

The mapor material cost drivers for construction
include: (1) camhwork and rock excavation,
(2} ballast and sub-ballast processing and transport,
(3) track and ties, (4) grade separations, and
{3pdrainage struciures.

The cost for the Moedified Valley route is estimated
to be 3320 mallion for the approximately 161-km
{1M=mi) spur,  The cost for the Stateline
alternative iz estimated 10 be 5400 million for the
approximately 200-km (125-mi) spur. These
estimates are based on the cost estimate from the
Caliente conceptual design report (DOE, 1992),
considering the difference 1 distances.  These
gstimates inglede the desian costs, all construction
costs, and a 35 percont contingency Tactor on
construction,

F.2.2 Intermodal Trock/Rail Construction
{‘nsis

IF intermedal systems are used, there would be a
construction ¢ost of developing and operating an
intermadal transfer station. Itis estimated that the
design and construction of a covered fransfer
station with a sufficicnt overhead crane would cost
about $2.5 million, There would also be the
operational cost of the intermodal transfer station,
which would depend on the frequency of its use.

E.2.3 A Comparisen of Truck, Rail, and
Intermodal Shipping Costs

Estimated shipping costs for radioactive waste
shipments by rail and by intermodal trock/rail
modes were developed using a combination of the
truck costs, and a verbal rail transportation cost
estimate  obtained from  the Union  Pacific
Transportation Company. The costs developed for
trucks were based on twelve 1.2 x 1.2 x 2.0 m
(4 x4 x 7 ft) waste boxes on a trailer. The cost per
mile based on the trip length. The rail cost
developed in this appendix is based on a single
railcar carrying two cargo containers, cach holding
nine 1.25 1.2x 2.1 m{4x4x7ft) waste boxes.
The Unien Paziftc estimated costs are based on the
mesvement of a railear with 2 cargo containers
having |8 waste boxes from Chicago 1o Las Vegas
andd retuming the two emply cargo containers. No
adjustment was made in the cost per rail car mile
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for multiple railcars per train or for increased wip
lengths., Additional cost savings may be possible
if these parameters are included.

Estimates were made for representative shipments
te the NTS from sites in bwo general areas, Cosis
for infermodal shipments are net significantly
different between shipping by rail using the Unicn
Facific to Chive, Uab, and then by truck o the
MTH; shipping by rail using the Union Pacific @
Morth Las Vegas and then by truck to the NTS; or
shipping by rail using the Santa Fe Railroad
Company to Barstow, California by rail and then
by truck to NTS, On the basis of distance from a
gite to the WTE, Argonne Mational Laboratory-East
(ANL-E). Bentis Atomic Power Laboratory
(BAPL), Fernald (FEMP), Mound, Oak Ridpe
Mational Laboratory (OEMNL), Portsmouth Gaseous
Diffusion Plant (PORTS), the RMI Extrusion
Plant, and the Savapnah River 5ite (SRS) are
nearly the same 3,339 £ 362 km (2,075 = 225
mil; and so the radicactive waste transportation
o5l from each site 1o the NTS would be abowt the
same.  The Knolls Atomic Power Laboratory
(EAPLY s somewhat Farther 4,183 Ko (2,000 i)
and the cost would be somewhat higher, Also,
Lawrence Livermore National Laboratory (LLNL],
Rocky Flats (RFETS),  Hanford, Los Alamos
Mational Laboratory {LANLY, the Stanford Linear
Accelerator (SLACY, and the Idahe MNational
Engineerimg Laboratory (TNEL) are about the same
distance from the NTS (L5102 = 257 km [940 +
16l mi]), and sa the cost of shipping the waste
froum those sites w the NTS would be aboul the
same,

The resulling cost estimate for an wlermodal
trucksrail shipment from any of the distant 2ites 1o
the WTS is about 3416 per box, whereas a truck
shipment from the originator site 1o the NTS is
about 5678 per box.  The cost estimate Tor an
intermodal truckranl shipment from one of the
closer sifes to the NTS s about 2247 per box,
whereas a truck shipment all the way is about 5342
per box.  The man renson for the smaller
difference is that the truck rate for short hauls
(approximately 161 km [100 mi]) 15 more than
twice the rate for truck shipments of more than
126 km (700 mi), so the effect of the shorn
(approsimately 161 km [100 mi]) intermodal truck
shipment is more pronounced.  As 3 comparison,
if a rail spur were consiructod o the NTS, the
shipping cost is estimated 1o be aboput

B30T per box for the distant sifes and about 5139
per box for the closer sites,

Based on the "Mo Action Allernative Volumes,”
shipmends from the distant sites (FEMP, Mound,
ORMNL, and EMI), a tomal of about £14.6 million
coukd  be  saved using  intermodal  truckfrail
transportation, and about $20.7 million would be
saved if the NTS rail spur is constructed. Savings
of abouy 315 million could be realized on
shipments from the closer sites using intermaodal
transportation. Additional savings of $5.4 million
could be made if shipments could go all the way by
rail. Total savings could be $17.1 million for
intermodal shipments, and $26.1 million for an
MNTS rail zpur,

Based onthe Expanded Use Alrermative Yolumes
froom the distant sites, a 1odal of about 43,3 million
could he  saved  for  intermodal  truck/rail
transportation, and a savings of 3613 million,
using a rail spur wo the WTS, From the closer sites,
an additional savings of $12.2 million could be
realized using intermodal transporiation or 326
millon for an NTS rail spur.  Potential savings
total 335.5 millien for intermodal transporation
and 3873 millien for an NTS rail spur m this
alternative,

e caution with regard (0 these cost esiimaies s
That they are based on a treck load of only 12 boxes
and an antermodal truck lead of 9 boxes.  This
imeans that o meet the maximem legal-weight
iruck requirement of 36240 kg (30,000 1h)
maximui, the boxes had to average less than 2,039
kg (4,500 Ib). In recent discussions with FEMP
Iransportation personmel, Tulure boxes of waste
from FEMP for NTS would contain confaminated
equipment weighing between 2,265 kg (5,000 by
and 2,718 kg (6,000 |b} per box, and there wouldbe
boxes of transite (concrete) weighine 3,624 kg
(8000 Ib) w 4077 kg (9000 Iby per box
Therefore, future truck shipmenis from FEMP o
the NTS may not contain the 12 boxes without
exceeding the maximum gross vehicle weight of
EOL000 Ik, This mieans that some future shipments
firomn FEMP would cost the same per shipment but
would have fewer boxes per truckload, therehy
creasing the cost per bos. Rail shipments having
higher weight limits would mot be subpect to this
reduction in efMeiency.
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In conclusion, there is an opportunity  for MNTS site by truck. In addition, if a rail spur is
significant cost savings in transporting low-level constructed out to the NTS, substantial additional
waste using intermodal railfiruck shipments versus savings could be realized that could partially offset
shipping all the way from the originator site to the the capital costs of this alternative.
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Attachment F. National Generator Routes

Generator: Aberdeen Proving Ground
(APG-1), Aberdeen, Maryland

The primary transportation route from the
Aberdeen Proving Ground to the Nevada border
departs the Aberdeen Proving Ground heading
northwest on State Route 22 to U.S. Highway 40
for approximately 2 mi’. At this point, Interstate
95 is taken southwest 21 mi into Baltimore,
Maryland. At Baltimore, Interstate 695 is then
taken past Interstate 83 for 10 mi to Interstate 70.
Interstate 70 is then traveled for 116 mi northwest
and into Breezewood, Pennsylvania. Interstate 70
turns in a westerly direction and is traveled 2 mi
until Interstate 70 and Interstate 76 merge.
Interstate 70/76 1s then traveled 87 mi to New
Stanton, Pennsylvania at which point Interstate 70
branches off from Interstate 76. Interstate 70 is
then driven northwest 5 mi into Washington,
Pennsylvania where Interstate 70 intersects with
Interstate 79. Travel continues on Interstate 70
from Washington, Pennsylvania 149 mi into
Columbus, Ohio. At the city limits of Columbus,
Interstate 270 (a by-pass) is taken north 21 mi
until it reconnects with Interstate 70. Interstate 70
is then taken west 160 mi to Indianapolis, Indiana.
At Indianapolis, Interstate 465 is driven south
around Indianapolis for about 19 mi until it
reconnects with Interstate 70. Interstate 70 is then
traveled west 131 mi into Teutopolis, [llineis. At
Teutopolis, Interstate 70 becomes Interstate 57 and
is driven approximately 6 mi back to Interstate 70
in Effingham, Illinois. Interstate 70 is then
traveled 77 mi west into Edwardsville, [llinois. At
Edwardsville, Interstate 270 is taken and traveled
30 mi into St. Louis, Missouri. At St. Louis,
[nterstate 70 is taken west, 224 mi to Kansas City,
Missouri. At Kansas City, Missouri, Interstate 435
is taken and is driven 31 mi west into Kansas City,
Kansas. At Kansas City, Kansas, Interstate 70 is
taken 46 mi west to Topeka, Kansas.
Interstate 470 is traveled for 12 mi around the
Topeka city limits. At this point, Interstate 470
reconnects with Interstate 70, which is driven for
1,037 mi west through Colorado and into Cove
Fort, Utah. At Cove Fort, Interstate 15 is driven

southwest 161 mi through northwest Arizona and
to the Nevada border. This national route would
likely use NV-1 or NV-2,

Generator: Ames Laboratory (Ames-1), Ames,
Towa

The primary transportation route from the Ames
Laboratory to the Nevada border consists of
traveling 3 mi® on local roads to Ames, lowa. At
Ames, U.S. Highway 30 is traveled to Interstate 35.
Interstate 35 is then driven south 25 mi to Des
Moines, lowa. In Des Moines, Interstate 35
merges with Interstate 80 and is traveled west for
14 mi around the Des Moines city limits until
Interstate 80 branches off from Interstate 35.
Interstate 80 is then taken west for 96 mi to
Minden, Jowa. At Minden, Interstate 680 is driven
16 mi to Loveland, Towa where Interstate 680
combines with Interstate 29. At Loveland,
Interstate 680/29 is traveled for 10 mi to Crescent,
lowa. At Crescent, Interstate 680 branches off
from Interstate 29 and is traveled west 17 mi into
Omaha, Nebraska. At Omaha, Interstate 80 is
driven 343 mi to Big Springs, Nebraska. At Big
Springs, Interstate 76 is traveled west 186 mi to
Arvada, Colorado. At Arvada, Interstate 70 is
taken southwest 502 mi to Cove Fort, Utah. At
Cove Fort, Interstate |5 is driven 161 mi through
northwest Arizona to the Nevada border. This
route would likely continue on NV-1 or NV-2.

Generator: Argonne National Laboratory-East
(ANLE-1), Chicago, Illinois

The primary transportation route from the Argonne
National Laboratory-east to the Nevada border
consists of traveling 1 mi over local roads to
Interstate 55 in Darien, 1llinois. Interstate 55 is
then taken southwest for 23 mi into Joliet, [llinois.
At Joliet, Interstate 80 is traveled west for 117 mi
to Green Rock, Hlinois where I[nterstate 74
intersects Interstate  §0. At Green Rock,
Interstate 74 is then traveled west for 9 mi to Quad
City Airport, Moline, [llinois and Interstate 280 is
taken at that point. Interstate 280 is driven 18 mi

F-1

Volume 1, Appendix 1




NEVADA TEST SITE FINAL ENVIRONMENTAL IMPACT STATEMENT

around the southwest perimeter of Rock Island,
IHlinois and Davenport, Tllinois. At this point,
Interstate 80 is driven west 153 mi into Des
Moines, lowa. At Des Moines, Interstate 80
combines with Interstate 35 and is taken 14 mi
until Interstate 80 splits off from Interstate 80/35.
Interstate 80 is driven 96 mi from Des Moines to
Minden, lowa. At Minden, Interstate 680 is driven
16 mi to Loveland, lowa where Interstate 680
merges  with Interstate 29, At Loveland,
Interstate 680/29 is traveled for 10 mi to Crescent,
lowa. At Crescent, Interstate 29 branches off from
Interstate 680 is travel west on Interstate 29 for

I7 mi into Omaha, Nebraska. At Omaha,
Interstatc 80 is driven 343 mi to
Big Springs, Ncbraska. At Big Springs,

Interstate 76 is traveled west 186 mi to Arvada,
Colorado. At Arvada, Interstate 70 is then taken
southwest 502 mi to Cove Fort, Utah. At Cove
Fort, Interstate 15 is driven 16! mi through
northwest Arizona to the Nevada border. This
route would likely continue on NV-1 or NV-2,

Generator:  Argonne National Laboratory -
West (ANLW-1), Idaho Falls, Idaho

The primary transportation route from the Argonne
National Laboratory-West to the Nevada border
begins by traveling 4 mi on local roads to U.S.
Highway 20. U.S. Highway 20 is then driven 12
mi to Atomic City, Idaho. At Atomic City, U.S.
Highway 26 is driven 36 mi to Blackfoot, Idaho.
At Blackfoot, Interstate 15 is taken 112 mi to
Tremonton, Utah. At Tremonton, Interstate 135
combines with Interstate 84 and is traveled 30 mi
to Ogden, Utah. At Ogden, Interstate 135 is traveled
27 mi to North Salt Lake. At North Salt Lake,
Interstate 215 is driven 17 mi to Midvale, Utah
back to Interstate 15. At Midvale, [nterstate 15 is
driven 331 mi through northwest Arizona to the
Nevada border. This route would likely continue
on NV-| or NV-2,

Generator: Bettis Atomic Power Laboratory
(BAPL), West Mifflin, Pennsylvania

The primary transportation route from the Bettis
Atomic Power Laboratory to the Nevada border
consists of traveling on local roads for 1 mi to

State Route 837 at Dravosburg, Pennsylvania.
State Route 837 is driven for 5 mi to Clairton,
Pennsylvania to State Route 51. State Route 51 is
driven south 12 mi to Interstate 70 located in
Wickhaven, Pennsylvania. Interstate 70 is then
traveled west 32 mi to Washington, Pennsylvania.
From Washington, Interstate 70 is traveled 27 mi
southwest into Wheeling, West Virginia. At
Wheeling, Interstate 470 is taken 11 mi west to
St. Clairsville. At St. Clairsville, Interstate 70 is
taken to Columbus, Ohio. At the city limits of
Columbus, Interstate 270 is taken north 21 mi until
it intersects with Interstate 70. Interstate 70 is then
taken west 160 mi to Indianapolis, Indiana. At
Indianapolis, Interstate 465 is driven south around
Indianapolis for about 19 mi where it re-connects
with Interstate 70. [nterstate 70 is then traveled
west 131 mi into Teutopolis, Illinois. At
Teutopolis, Interstate 70 becomes Interstate 57 and
is driven approximately 6 mi back to Interstate 70,
located in Effingham, {llinois. Interstate 70 is then
traveled 77 mi west into Edwardsville, [llinois. At
Edwardsville, Interstate 270 is traveled 30 mi into
St. Louis, Missouri. At $t. Louis, Interstate 70 is
once again taken west 224 mi to Kansas City,
Missouri. At Kansas City, Missouri, Interstate 435
is driven 31 mi west into Kansas City, Kansas. At
Kansas City, Kansas, Interstate 70 is taken
approximately 46 mi west past Bonner Springs,
Kansas to Topeka, Kansas. At this point,
Interstate 470 is traveled for 12 mi around the
Topeka city limits until Interstate 470 reconnects
with Interstate 70. Interstate 70 is then driven for
1,037 mi west through Colorado and into Cove
Fort, Utah. At Cove Fort, Interstate 15 is driven
southwest 161 mi through northwest Arizona and
to the Nevada border. This route would likely
continue on NV-1 or NV-2.

Generator: Brookhaven National Laboratory
{BNL-1), Brookhaven, New York

The primary transportation route from the
Brookhaven National Laboratory to the Nevada
border consists of traveling | mi northeast on local
roads to Yaphank, New York. Local CR-46 is
obtained at Yaphank and traveled 2 mi south to
Upton, New York, where Interstate 495 can be
taken 51 mi west to New York, New York. At
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New York, [nterstate 295 is taken from Bayside,
New York, northwest for about 3 mi to Locust
Point, New York, and then 1 mi to Bronx, New
York. Interstate 95/278 is driven through the
Bronx until Interstate 95 splits off from
Interstate 278. Interstate 95 is taken for 7 mi from
the Bronx to the George Washington Bridge, past
the bridge for 1 mi to Fort Lee, New Jersey.
Interstate 95 is driven through Fort Lee for 4 mi to
Bogota, New Jersey, at which point Interstate 95
turns into Interstate 80. Interstate 80 is then
traveled 64 mi west to Pahaquarry, New Jersey,
and then 2 mi to East Stroudsburg, Pennsylvania.
At East Stroudsburg, Interstate 80 is driven west
330 mi to North Jackson, Ghio. At North Jackson,
Interstate 80 is taken northwest 74 mi to Elyria,
Ohio, where Interstate 80 combines with
Interstate 90. Interstate 80/90 is then taken 281 mi
to Portage, Indiana, where Interstate 80 branches
off from Interstate 900, At Portage, Interstate 80 is
taken for approximately 1 mi to Lake Station,
Indiana, at which point Interstate 80 combines with
Interstate 94. Interstate 8G/94 is then traveled 19
mi to Lansing, Illinois, where Interstate 94
branches off, and Interstate 80 combines with
Interstate 294. Interstate 80/294 is driven west for
5 mi to Homewood, lllinois. At Homewood,
Interstate 80 branches off and is taken 146 mi to
Green Rock, Illinois. At Green Rock, Interstate 74
is then traveled west for 9 mi to Quad City Airport,
Moline, Illinois. At that point Interstate 280 is
driven 18 mi around the southwest perimeter of
Rock Island, Illinois, and Davenport, llinois, until
Interstate 80 is once again picked up. At this point,
Interstate 80 is driven west 153 mi into Des
Moines, lowa. At Des Moines, Interstate 80
combines with Interstate 35 and is taken 14 mi
until Interstate 80 splits off from Interstate 80/35.
Interstate 80 is driven 96 mi from Des Moines to
Minden, lowa. At Minden, Interstate 680 is driven
16 mi to Loveland, lowa, where Interstate 680
merges  with Interstate 29, At Loveland,
Interstate 680/29 is traveled for 10 mi to Crescent,
fowa, At Crescent, Interstate 680 branches off
from Interstate 29 and is traveled west 17 mi into
Omaha, Nebraska. At Omaha, Interstate 80 is
driven 343 mi to Big Springs, Nebraska. At Big
Springs, Interstate 76 is traveled west 186 mi to
Arvada, Colorado. At Arvada, Interstate 70 is then

taken southwest 502 mi to Cove Fort, Utah. At
Cove Fort, Interstate 15 is driven 161 mi through
northwest Arizona and to the Nevada border. This
route would likely continue on NV-1 or NV-2.

Generator: Fernald Environmental Manage-
ment Project (FEMP-1), Fernald, Ohio

The primary transportation route from the Fernald
Environmental Management Project to the Nevada
border consists of traveling 7 mi from the Fernald
Plant to Miamitown, Ohio. At Miamitown,
Interstate 275/274 is traveled west for 2 mi to
Harrison, Ohio, at which point Interstate 274
branches off from Interstate 74. At Harrison,
Interstate 74 is driven 81 mi northwest to
Indianapolis, Indiana, where Interstate 74
combines with Interstate 465. Interstate 465 is
taken for about 20 mi until it intersects with
Interstate 7G. Interstate 70 is then traveled west
131 mi inte Teutopolis, [llinois. At Teutopolis,
Interstate 70 becomes Interstate 57 and is driven
approximately 6 mi to Interstate 70, located in
Effingham, [llinois. Interstate 70 is then traveled
77 mi west into Edwardsville, [linois. At
Edwardsville, Interstate 270 is traveled 30 mi into
St. Louis, Missouri. At St. Louis, Interstate 70 is
once again taken west 224 mi to Kansas City,
Missouri. At Kansas City, Missouri [nterstate 435
is driven 31 mi west into Kansas City, Kansas. At
Kansas City, Kansas Interstate 70 is taken
approximately 46 mi west past Bonner Springs,
Kansas to Topeka, Kansas. At this point,
Interstate 470 is traveled for 12 mi around the
Topeka city limits until Interstate 470 intersects
with Interstate 70. Interstate 70 is then driven for
1,037 mi west through Colorado and into Cove
Fort, Utah. At Cove Fort, Interstate 15 is driven
southwest 161 mi through northwest Arizona and
to the Nevada border. This route would likely
continue on NV-1 or NV-2.

Generator: Fernald Environmental Manage-
ment Project (FEMP-2), Fernald, Ohio

One alternate transportation route from the Fernald
Environmental Management Project to the Nevada
border consists of traveling south for 7 mi on State
Route 128 to Miamitown, Ohio. Interstate 275/74
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is taken west 2 mi to Harrison, Ohio, where
Interstate 275 branches off from Interstate 74.
Interstate 275 is taken west 25 mi to Erlanger,
Kentucky to Interstate 71/75. Interstate 71/75 is
driven south for 12 mi to Walton, Kentucky, at
which point Interstate 71 and Interstate 75 branch
off. Interstate 71 is then traveled from Walton
southwest 76 mi to Louisville, Kentucky. At
Louisville, Interstate 64 is traveled 181 mi to Mt.
Vernon, lllinois. At Mt. Vernon, Interstate 64
combines with Interstate 57 for 5 mi. At this point,
Interstate 64 branches off from Interstate 57 and is
traveled 67 mi to Washington Park, IHinois. At
Washington Park, Interstate 255 is driven 21 mi
west to St. Louis, Missouri. At St. Louis,
Interstate 270 is taken around the city limits 6 mi
to Interstate 44. Interstate 44 is then traveled 276
mi west past Joplin, Missouri, and another 17 mi
past Miami, Oklahoma, continuing 72 mi past
Catoosa, Oklahoma, and another 20 mi past
Oakhurst, Oklahoma proceeding 86 mi to
Oklahoma City, Oklahoma, where Interstate 35 and
Interstate 44 combine. Interstate 35/44 is driven §
mi through Oklahoma City to the point where
Interstate 44 branches off from Interstate 35.
Interstate 44 is then driven from Oklahoma City 10
mi to Interstate 40. Interstate 40 is driven 1,004 mi
through the Texas Panhandle and New Mexico to
Kingman, Arizona. At Kingman, U.S. Highway 93
is driven northwest 72 mi to the Nevada border.
This route would likely continue on NV-4 or NV-5.

Generator: Fernald Environmental Manage-
ment Project (FEMP-3), Fernald, Ohio

One alternate transportation route from the Fernald
Environmental Management Project to the Nevada
border consists of traveling south for 7 mi on State
Route 128 to Miamitown, Ohio. Interstate 275/ 74
is taken west 2 mi to Harrison, Ohio, where
Interstate 275 branches off from Interstate 74.
Interstate 275 is taken west 25 mi to Erlanger,
Kentucky, to Interstate 71/75. Interstate 71/75 is
driven south for 12 mi to Walton, Kentucky, at
which point Interstate 71 and Interstate 75 branch
off. Interstate 71 is then traveled from Walton
southwest 76 mi to Louisville, Kentucky. At
Louisville, Interstate 64 is traveled 181 mi to Mt.
Vernon, Illinois. At Mt. Vernon, Interstate 64

combines with Interstate 57 for 5 mi. At this point,
Interstate 64 branches off from Interstate 57 and is
traveled 67 mi to Washington Park, Illinois. At
Washington Park, Interstate 255 is driven 21 mi
west to St. Louis, Missouri, At St. Louis,
Interstate 270 is taken around the city limits 6 mi
to Interstate 44. Interstate 44 is then traveled 276
mi west past Joplin, Missouri, and another 17 mi
past Miami, Oklahoma. Interstate 44 is continued
past Miami 72 mi to Catoosa, Oklahoma, and
another 20 mi to Oakhurst, Oklahoma proceeding
86 mi to Oklahoma City, Oklahoma, where
Interstate 35 and Interstate 44 combine,
Interstate 35/44 is driven 5 mi through Okiahoma
City to the point where Interstate 44 branches off
from Interstate 35. Interstate 44 is then driven
from Oklahoma City 10 mi to Interstate 40.
Interstate 40 is driven 1,085 mi through the Texas
Panhandle, New Mexico and Arizona to Needles,
California. At Needles, U.S. Highway 95 is driven
23 mi north to the Nevada border. This route
would likely continue on NV-6 or NV-7.

Generator: Fernald Environmental Manage-
ment Project (FEMP-4), Fernald, Ohio

One alternate transportation route from the Fernald
Environmental Management Project to the Nevada
border consists of traveling south for 7 mi on State
Route 128 to Miamitown, Ohio. Interstate 275/74
is taken west 2 mi to Harrison, Ohio, where
Interstate 275 branches off from Interstate 74.
Interstate 275 is taken west 25 mi to Erlanger,
Kentucky, to Interstate 71/75. Interstate 71/75 is
driven south for 12 mi to Walton, Kentucky, at
which point Interstate 71 and Interstate 75 branch
off. Interstate 71 is then traveled from Walton
southwest 76 mi to Louisville, Kentucky. At
Louisville, Interstate 64 is traveled 181 mi to Mt.
Vernon, Illinois. At Mt. Vernon, Interstate 64
combines with Interstate 57 for 5 mi. At this point,
Interstate 64 branches off from Interstate 57 and is
traveled 67 mi to Washington Park, [llinois. At
Washington Park, Interstate 255 is driven 21 mi
west to St. Louis, Missouri. At St. Louis,
Interstate 270 is taken around the city limits 6 mi
to Interstate 44. Interstate 44 is then traveled 471
mi west to Oklahoma City, Oklahoma, where
Interstate 35 and Interstate 44 combine.
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Interstate 35/44 is driven 5 mi through Oklahoma
City to the point where Interstate 44 branches off
from Interstate 35. Interstate 44 is then driven
from Oklahoma City 10 mi to Interstate 40.
Interstate 40 is driven 1,217 mi through the Texas
Panhandle, New Mexico, and Arizona to Barstow,
California. At Barstow, Interstate 15 is driven 112
mi north to the Nevada border. This route would
likely continue on NV-8 or NV-9.

Generator: Fermi National Accelerator
Laboratory (FNAL-1), Batavia, Illinois

The primary transportation route from the Fermi
National Accelerator Laboratory to the Nevada
border consists of traveling on local roads west 3
mi to Batavia, Illinois. At Batavia, State Route 31
is taken south for 4 mi to North Aurora, llinois,
where Interstate 88 is located. Interstate 88 is then
traveled west 117 mi to Rapids City, [linois. At
Rapids City, Interstate 80 is driven 7 mi to Green
Rock, Illinois. At Green Rock, Interstate 74 is then
taken west for 9 mi to Quad City Airport, Moline,
Illinois, where Interstate 280 is driven 18 mi
around the southwest perimeter of Rock Island,
Ilinois, and Davenport, Illinois, until Interstate 80
is once again intercepted. At this point,
Interstate 80 is driven west 153 mi into
Des Moines, lowa. At Des Moines, Interstate 80
combines with Interstate 35 and is taken 14 mi
until Interstate 80 splits off from Interstate 80/35.
Interstate 80 is driven 96 mi from Des Moines to
Minden, Iowa. At Minden, Interstate 6380 is driven
16 mi to Loveland, lowa, where Interstate 680
combines with Interstate 29. At Loveland,
Interstate 680/29 is traveled for 10 mi to Crescent,
Iowa. At Crescent, Interstate 680 branches off
from Interstate 29 and is traveled west 17 mi into
Omaha, Nebraska. At Omaha, Interstate 80 is
driven 343 mi to Big Springs, Nebraska. At Big
Springs, Interstate 76 is traveled west 186 mi to
Arvada, Colorado. At Arvada, Interstate 70 is then
taken southwest 502 mi to Cove Fort, Utah, At
Cove Fort, Interstate 15 is driven 161 mi through
northwest Arizona and to the Nevada border. This
route would likely continue on NV-1 or NV-2.

Generator:
Washington

Hanford Site (HS-1), Richland,

The primary transportation route from the Hanford
Site to the Nevada border consists of traveling 4 mi
on LR-45 to Richland, Washington. At Richland,
State Route 240 is driven west for 7 mi through
Richland to Interstate 182. Interstate 182 is then
traveled for 5 mi to West Richland, Washington, to
Interstate 82. Interstate 82 is then driven from
West Richland south for 41 mi to Hermiston,
Oregon, to Interstate 84, Interstate 84 is driven
512 mi southeast through Idaho and into
Tremonton, Utah, where Interstate 82 combines
with Interstate 15. Interstate 15/82 is then traveled
39 mi south to Ogden, Utah, at which point
Interstate 15 branches off from Interstate 84. At
Ogden, Interstate 15 is taken south 27 mi to North
Salt Lake, Utah. At North Salt Lake, Interstate 215
is driven 17 mi around Salt Lake City, Utah, to
Midvale, Utah. At Midvale, Interstate 15 is
traveled south for 331 mi into northwest Arizona
and up to the Nevada border. This route would
likely continue on NV-1 or NV-2.

Generator:
Washington

Hanford Site (HS-2), Richland,

One alternate transportation route from the
Hanford Site to the Nevada border consists of
traveling 4 mi on LR-4S to Richland, Washington.
At Richland, State Route 240 is driven west for 7
mi through Richland to Interstate 182.
Interstate 182 is driven 5 mi to West Richland,
Washington, to Interstate 82. At West Richland,
Interstate 82 is driven 41 mi to Hermiston, Oregon
to Interstate 84. Interstate 84 is then driven 371 mi
southeast to Twin Falls, Idaho. U.S. Highway 93
is traveled south 7 mi through Twin Falls to
U.S. Highway 30/95. U.S. Highway 30/95 is
driven for 5 mi west to Filer, Utah, to U.S.
Highway 93. U.S. Highway 93 is then traveled 42
mi from Filer to the Nevada border. This route
would likely continue on NV-3.
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Generator: Idaho National Engineering
Laboratory (INEL-1), Idaho Falls, Idaho

The primary transportation route from the Idaho
National Engineering Laboratory to the Nevada
border consists of traveling 1 mi on local roads
through the Idaho National Engineering Laboratory
to U.S. Highway 20/26. U.S. Highway 20/26 is
then driven 4 mi to Atomic City, Idaho. U.S.
Highway 26 is then driven southeast 36 mi to
Blackfoot, [daho, to Interstate 15. Interstate 15 is
then traveled south 112 mi to Tremonton, Utah. At
Tremonton, Interstate 15/84 is then taken 39 mi
south to Ogden, Utah, at which point Interstate 15

branches off from Interstate 84. At Ogden,
Interstate 15 is taken south 27 mi to
Neorth Salt Lake, Utah. At North Salt Lake,
Interstate 215 is driven 17 mi around

Salt Lake City, Utah, to Midvale, Utah. At
Midvale, Interstate 15 is traveled south for 331 mi
into northwest Arizona and up to the Nevada

border. This route would likely continue on NV-|
or NV-2.

Generator: Idaho National Engineering
Laboratory (INEL-2), Idaho Falls, Idaho

One alternate transportation route from the ldaho
National Engineering Laboratory to the Nevada
border consists of traveling 1 mi on local roads
through the idaho National Laboratory to
U.S. Highway 20/26. U.S. Highway 20/26 is then
driven 4 mi to Atomic City, Idaho. U.S.
Highway 26 is then driven southeast 36 mi to
Blackfoot, Idaho, to Interstate 15. At Blackfoot,
Interstate 15 is driven 20 mi to Chubbuck, Idaho,
At Chubbuck, Interstate 86 is driven 63 mi
southwest to Raft River, Idaho. At Raft River,
Interstate 84 is taken 49 mi to Twin Falls, Idaho, to
U.S. Highway 93. U.S. Highway 93 is traveled
south 7 mi through Twin Falls to U.S.
Highway 30/95. U.S. Highway 30/95 is driven for
5 mi west to Filer, Utah, to U.S. Highway 93. U S.
Highway 93 is then traveled 42 mi from Filer to
the Nevada border. This route would likely
continue on NV-3,

Generator: Inhalation Toxicological Research
Institute (ITRI-1), Albugquerque, New Mexico

The primary transportation route from the
Inhalation Toxicological Research Institute to the
Nevada border consists of traveling through
Albuquerque, New Mexico for 11 mi on local
roads to Interstate 40. Interstate 40 is then driven
474 mi west to Kingman, Arizona. At Kingman,
U.S. Highway 93 is traveled 72 mi northwest to the
Nevada border. This route would likely continue
on NV-4 or NV-5.

Generator: Inhalation Toxicological Research
Institute (ITRI-2), Albuquerque, New Mexico

One alternate transportation route from the
Inhalation Toxicological Research Institute to the
Nevada border consists of traveling through
Albuquerque, New Mexico for 11 mi on local
roads to Interstate 40. Interstate 40 is then driven
5355 mi west through Arizona to Needles,
California. At Needles, U.S. Highway 95 is
traveled 23 mi northwest to the Nevada border.
This route would likely continue on NV-6 or NV-7.

Generator; Inhalation Toxicological Research
Institute Albuquerque (ITRI-3), New Mexico

One alternate transportation route from the
Inhalation Toxicological Research Institute to the
Nevada border consists of traveling through
Albuquerque, New Mexico for 11 mi on local
roads to Interstate 40, Interstate 40 is then driven
687 mi west through Arizona to Barstow,
California. At Barstow, Interstate 15 is traveled
112 mi northwest to the Nevada border. This route
would likely continue on NV-8 or NV-9.

Generator: Knolls Atomic Power Laboratory
(KAPL-1), Schenectady, New York

The primary transportation route from the Knolls
Atomic Power Laboratory to the Nevada border
consists of traveling 4 mi on local roads to
Schenectady, New York. State Route 7 is then
taken about 2 mi to [nterstate 890 in Schenectady,
Interstate 890 is driven south from Schenectady for
about 1 mi to Interstate 90, which is then driven
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wiest 266 mi to Buffalo, New York, Tnterstate 90 is
then traveled for 9 mi south 1o Leckawanna, Mew
York. At Lackawanna, [nterstate 90 15 contfinued
66 mi along the coast of Lake Erie southwest to
Ripley, Mew York. At Ripley, Interstate 90 is
again continued 106 mi o Willoughby Hills, Chio.
At Willoughby Hills, Interstate 271 15 driven 14 mia
to Bedtord, o, At Bedford, [nterstate 480 15
driven west through Cleveland 30 mi te Morth
Ridgeville, Ohio. Interstate 80 is acquired in Morth
Ridgeville and is traveled 8 mi o Elvria, Ohio, At
Elyria, Interstate 80 combines with [ntersiate 90,
Interstate BOVInterstate @0 is then faken 281 mi to
Portage, Indiana, where Interstate B0 branches off
from Interstate 90, AL Portage, Interstate B0 is
taken for approximately | omi o Lake Station,
Indiaria, at which point Interstate 80 combines with
Interstate P4, Interstate 80094 is then traveled 19
mi 1o Lansing, Nhinois, where Iniersiate 94
branches of T and Inferstate 80 combines with
Interstate 294, Tnterstate 800294 is driven west for
3 mi to Homewood, Ilinois. At Homewood,
Interstate 80 branches oft and 15 taken 148 mi 1o
Crreen Rock, [linois, At Green Rock, Interstate 74
is then traveled west for 9 mi to Quad City Airport,
boline, Hlinois, where Interstate 280 15 driven 18
mi around the southwest perimeter of Rock [sland,
Illinois, and Davenport, [linois, until Interstate 80
is= once again intercepted. At this  point,
Interstate 80 is driven west 153 mi into Des
Momnes, lowa. At Des Moines, Intersiate 80
combines with Interstate 3% and 15 taken 14 mi
untl lntersiate 80 splits off from Interstale 80035,
Interstate B0 15 driven 98 mi from Des Moines o
Minden. lowa At Minden, Interstate 680 15 driven
16 mi to Loveland, lowa, where Interstate 680
combines with Interstate 29 At Loveland,
Interstate 68029 15 traveled for 10 rma o Crescent,
[owa, At Crescent, Interstate 630 branches off
from Interstate 29 and is traveled west 17 mi inta
Omaha, Mebraska. At Chmaha, Interstate BO is
acquired and driven 343 mi to Big Springs,
Mebraska, Al Big Springs, Interstate 76 is traveled
west 186 mi o Arvada, Colorado. At Arvada,
Interstate 70 is then taken southwest 302 mi o
Cove Fort, Lltah. At Cove Ford, Interstate 15 is
driven k61 mi through northwest Arizona and to
the Nevada border. This route would likely
continue on NY-1 ar MV-2.

Generator: Los Alamos National Laboratory
{LANL-1), Los Alamos, New Mexico

The primary transportation route from the Los
Alamos National Laboratory to the Mevada border
consists of traveling local roads to State Boute 4 in
Bandelier, “New Mexico. At Bandelier,
State Route 4 is drven | ma to State Rowte 502,
State Route 502 is then traveled for 12 mi to
Pojoague, MNew  Mexico,  where L5,
Highway 285784 is traveled |8 mi south into Santa
Fe, Mew Mexico, to US. Highway 4. US.
Highway 4 15 driven 2 mi south to Interstate 25,
which is then driven 56 mi south to Albuquerque,
Mew Mexico. At Albuguerque, Interstate 40 is
driven 468 mi 1o Kingman, Arizona At Kingman,
LLS. Highway 93 is iraveled 72 mi northwest to the
Mevada border. This route would likely continue
on NV or NV-5,

Generator;: Los Alamos Mational Laboratory
(LANL-1), Los Alamos, Mew Mexico

One alternate transportation route from the Los
Alames Naticnal Laboratory o the Mevada border
consists of traveling Jocal roads 1o State Route 4 in
Bandelier, New Mexico. At Bandelier, State
Route 4 is driven 1 mi 1o State Route 302, State
Route 502 is then wraveled for 12 mi 1o Pojoagque,
MNew Mexico, where LS. Highway 285/84 can be
acquired. LS. Highway 285/84 is then traveled
18 mi south into Sznta Fe, New Mexico, where
LS. Highway B4 s driven 2 mi south to
[nterstate 25, Interstate 25 is then taken 36 mi
south to Albuguergue, New Mexico. At
Albuguergue, [nterstate 40 is driven 549 mi across
Arizona to Meedles, California. At Needles, 1.5,
Highway 95 can be accessed and driven north for
23 mi to the Nevada border. This route would
likely comtinue on WV-6 or NV-7.

Generator: Los Alamos National Laboratory
(LAML-3), Los Alamaos, New Mexico

Oine alternate transportation route from the Los
Alarmos Mational Laboratory 1o the Nevada border
consisis of traveling local roads 1w State Route 4 in
Bandelier, New Mexice, Al Bandelier, State
Route 4 15 driven | mi to State Rowte 502, Siate

F-7
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Foute 502 is then traveled for 12 mi to Pojoagque,
Mew Mexico, where LS, Highway 285/84 s
traveled 1E ma 2outh into Santa Fe, Now Mexico.
LS. Highway 84 is driven 2 mi south o
[nterstate 25, Interstate 23 is then taken 56 mi
south 0 Albuguergque, Mew  Mexico, AL
Albuguergue, Interstate 40015 driven 81 mi across
Arizona o Barstow, California, At Barstow,
Imterstate 15 can be accessed and driven north for
112 mi 1o the Nevada border. This route would
likely continue on MV or NV-9,

Generator;  Lawrence Berkeley Laboratory
{LBL-1}, Berkeley, California

The primary transportation  route  from  the
Lawrence Berkelevy Laboratory o the MNevada
border consists of traveling 2 mi on local roads to
Berkeley,  California, At Berkeley,
Interstate SROVED is raveled 2 mi to Oakland,
Califormia where [nterstate 380 splits ofF by itsclf,
Interstate 580 s then driven | mi south o
Interstate 980 in Piedmont,  California,
Interstate QB0 is driven 2 mi to Oakland,
Califormia, o Interstate 880, Interstate 880 iz then
driven 1l mi southeast to San Leandro, California,
Al San Leandro, Tnterstate 238 is traveled for 2 mi
to Castro Yalley, Califorma, where Interstate S0
is found, Interstate 380 is then taken 47 mi to
Wernalis, California, At Vernalis, Interstate 5 1s
driven 291 mi south to San Fernando, California,
where Interstaic 210 is then driven 48 mi to
Interstate 10 in Pomona, Califomia. Interstate 10
is traveled 17 mi 10 Omtario, California, where
Interstate 15 5 accessed and driven 186 mi
northeast o the Mevada border, This rowie would
likely continue on NV-8 or NV-0,

Genérator:  Lawrence Berkeley Laboratory
(LBL-1) Berkeley, California

One  alternate  transportation route  from  the
Lawrence Berkeley Laboratory to the Nevada
border consists of traveling 3 mi on local roads to
Berkeley,  California, At Berkeley,
Interstate SEORD 15 traveled 2 mi o Oakland,
Califormia,  where  Interstate 3800 splits off
Interstate 380 is then driven | mi sowth (o
Interstate 980 o Piedmoent,  California,

Interstate 980 is driven 2 mi 1o Oakland,
Calitorma, to Interstate 880, Interstate 880 15 then
driven 11 mi southeast to San Leandro, California.
At San Leandro, Tnterstate 235 is traveled for 2 mi
to Castro Valley, California, where Interstate 580
15 Pound.  Tnterstpte 380 95 then taken 47 mi 1o
Vernalis, California. At Vernalis, Tnterstate 5 is
driven 291 mi south to San Fernando, California,
where [nterstate 210 can be acquired. Interstate
210 is taken 48 mi east to Pomona, Celifornia to
the Interstate 10, [nterstate 10 is then traveled 17
mi to Ontario, California, where Interstate 15 can
then be driven 137 mi northeast o Haker,
California. At Baker, State Route 127 ¢can be taken
56 mi to Shoshone, California, where State
Route 127 combines with State Rowte 373, Siate
Raute 1277373 is driven 34 mi north 1o the Nevada
border. This route would likely continue on NV-
11,

Generator:  Lawremce Livermore National
Laboratory {LLNL-1}, Livermore, California

The primary transportation  rowte  from  the
Lawrence Livermore Mational Laboratory to the
Mevada border consists of traveling apprnxima[ely
3 mi on local roads to Allamont, California, At
Adltamont, Interstate 580 is accessed and driven
south 24 mi to Vemalis, California, to Interstate 5.
Interstate 3 15 then raveled south 291 mi to San
Fermanda, Califormia, to Interstate 210
Interstate 210 is then taken 48 mi cast to Pomona,
California. At Pomona, Interstate 10 is driven |7
mi east to Ontario, California, to Interstare 15
Interstate 13 35 then traveled |86 mi norheast from
Crntanie o the Nevada border. This route swould
likely continue on NY-8 or NV-9,

Generator: Lawrence Livermore National

Laboratory (LLNL-2), Livermore, California

One  alternate  transportation  route  from  the
Lawrence Livermore National Laboratory (o the
Mevada border consists of traveling approximately
3 mroon local rosds to Altamont, Califerma. At
Altamoent, [nterstate R0 15 accessed and driven
scuth 24 mi to Vernalis, Califemia, 1o Intersiate 5,
[nterstate § is then traveled south 291 mi (o San
Fernamdes,  California, o Inferstate 210,
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Interstate 2 10 is then taken 48 mi cast to Pomona,
California. At Pomona, Interstate 10 &5 driven 17
mi east 1o Omtario, California, to Interstate 15.
Interstate 15 is then taken 137 mi northeast to
Baker, California. At Baker, State Route 127 is
deiven north for 56 mi to Shoshone, Califerma. At
Shoshone, State Route 127 combines with State
Foute 373 and is wraveled 34 mi north fo the
Mevada border. This route would likely continue
on MY=114,

Generator: Mound  Plamt
Miamishurg, (vhio

(Mound=1),

The primary transportation route from the Mound
Facility to the Wevada border consists of traveling
1 mi on local roads to Miamisburg, Chio, 1© State
Route T25. State Houte 275 is then iraveled for 3
mi through Miamisburg, to Interstate 75,
Interstate 75 is then accessed and driven 18 mi
through Dayton, Ohio, to Vandalia, Ohio. At
Vandalia, Interstate 70 15 driven west 1] mi (o
Indianapolis, Indiana. Al Indiznapolis,
Interstate 465 is taken past Interstate 74 for about
20 ma wobil it intersects with Inferstate 70,
Interstate 70 is then traveled west 131 mi into
Teutopaolis, [inois, At Teutopolis, Interstate 70
becomes Interstate 57 and is driven approximately
& mi to Interstate T, located in Effingham, Hlinois,
Interstate T is then traveled 77 mi west into
Edwardsville, 1inois, At Edwardsville,
Interstate 270 is traveled 30 mi into St Louis,
Missouri. Al St Louis, Interstate 70 is again taken
west 224 mi o Kansas City, Missourl. At Kansas
City, Missouri, Tnterstate 435 is driven 31 mi west
into Kansas City, Kansas. At Kansas City, Kansas,
[nterstate 70 is taken approximately 4 mi west to
Bonner Springs, Kansas. At Bonner Springs,
[nterstate 70 is continued 42 mi west to Topeka,
Kansas. At this point, Interstate 470 is traveled for
12 mi around the Topeka city limits until
Interstate 470 intersects with Interstate 70.
Interstate 70 is then driven for 1,037 mi west
through Colorado and into Cove Fort, Utah, At
Cove Fort, Tnterstate 15 is driven southwest 161 mi
through nonthwest Arizona and to the Nevada
border. This route would hkely continue on MY-1
or MV-2.

Generator: Oak Ridge Reservation (ORISE-1),
Oak Ridge, Tennessee

The primary transportation route from the Oak
Ridge Reservation to the Nevada border consists of
traveling from Oak Ridge, Tennessee, 7 mi on
State Route 62 to Solway, Tennessee. At Solway,
State Route 162 is traveled & mi  cast
1o Knoxville, Tennessee. At Knoxville,
Interstate 40073 i5 acoessed and driven 10 mil west
to Farragut, Tennessee, where Interstate 40 splits
off from Interstate 75.  Interstate 40 is then
traveled 156 mi west to Nashville, Tennessee, At
Mashville, Interstate 24 is taken south for [ mi to
Interstate 440 where it 15 drven west 7 mi o
Interstate 40, Interstate 40 15 then driven from
Mashville west for another 215 mi o West
Memphis, Tennessee. At West Memphis,
Interstate 40 combines with Interstate 35 for 3 mi
when Interstate 40 once again splits  off,
Interstate 40 is then taken west for 443 mi through
Arkansas and into Oklahoma City, Oklahoma. At
Oklahoma City, Interstate 240 is driven for 17 mi
west around Oklahoma City to Interstate 44,
Interstate 44 is then traveled north for 5 mi o
Interstate 40. Interstate 40 is again accessed and
traveled west 1,004 mi through the Texas
Panhandle, through New Mexico, and into
Kingman, Arizona. At Kingman, U5, Highway 93
can then be taken northwest 72 mi to the Mevada
border. This route would likely continue on NV-4
or WY-5,

Generator: Oak Ridpe Reservation ({ORISE-21),
Dak Ridge, Tennessee

One alternate transportation route from the Oak
Ridge Reservation to the Nevada border consists of
traveling from Oak Ridge, Tennessee, 7 mi on
State Route 62 1o Solway, Tennessee. At Solway,
State Route 162 s traveled & mi east o Knoxville,
Tennessee At Enoxville, Interstate 0075 s
accessed and driven 100 mi west 1o Farragut,
Tennessee, where Interstate 40 splits off from
Interstate 75, Interstate 40 is then traveled 15& mi
west w0 Mashwille, Tennessee. At MNashwville,
Interstate 24 is faken south for 1 mi fo
Interstate 440 where it is driven west 7 mi to
Inmterstate 40, Interstate 40 15 then driven from
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Nashville west for another 215 mi to West
Memphis, Tennessee. At West Memphis,
Interstate 40 combines with Interstate 35 for 3 mi
when Interstate 40 once again splits  off
Imterstate 40 is then traveled west for 443 mi
through  Arkansas and into Cklahoma  City,
Oklakoma, AL Oklahema City, Interstate 240 15
obtained and driven for !7 mi west around
Oklahoma City to Interstate 44, Interstate 44 is
then traveled north for 5 mi to Interstate 40.
Interstate 40 is again accessed and traveled west
1,065 mi through the Texas Panhandle,
Mew  Mexico, Arizona, and  info MNeedles,
Califomnia. At Meedles, LS. Highway 95 can then
e taken north 72 mi to the Mevada border. Thas
route would likelv continue on NV-6 or NV-T.

Gencrator: Oak Ridge Reservation (ORISE-3),
Oak Ridge, Tennessee

Oine alternate transportation route from the Oak
Ridge Reservation to the Nevada border consists of
traveling tfrom Oak Ridge, Tennessee, 7 mi on
State Route 62 to Solway, Tennessee. At Solway,
State Route 162 s traveled & mi east to Knoxville,
Tennessee. At Knoxville, Interstate 40075 is
accessed and driven 100 mi west 1o Farragut,
Tennessee, where Interstate 40 sphits off from
Interstate 75, Intersiate 40015 then traveled 136 m
west to Mashville, Tennessee. At MNashwille,
Interstate 24 tabken scuth for 1 mi o
Interstate 440 where it is driven west 7 mi (o
Interstate 40, Interstate 40 is then driven from
MNashville west for another 215 mi o West
Memphis, Tennessee. At West  Memphis,
Interstate 40 combines with Interstate 535 for 3 mi
when  Interstate 40 once  again  splits  off.
Interstate 40 15 then traveled west for 443 ma
through Arkansas and into Cklahoma  Ciry,
Oklahoma. AL Oklahoma City, Tnfersiate 240 is
driven for 17 mi west around Oklahoma City o
Imterstate 44, Interstate 44 s then traveled north
tor 5 mi 1o Interstate 40 [nterstate 40 s again
acquired and traveled west 1,217 mi through the
Texas Panhandle, Mew Mexico, Arizona, and into
Barstow, California, Al Barstow, Interstate 15 is
taken norith 112 mi jo the Nevada bosder, This
route would likely continge on NV-8 or NY-Q,

[E

Grenerator: Padweah Gaseous Diffusion Plant
(MGDE-1%, Padocah, Kentucky

The primary transportation route from the Paducah
Ciaseous Diffusion Plant 1o the Nevada border
conzists of traveling 3 mi on local roads o Kevil,
Kentucky. At Kevil, LS, Highway 60 is traveled
cast B mi to Paducah, Kentucky. At Paducah,
Interstate 24 is driven 44 mi north to Pulleys Mill,
lllinois, where Interstate 57 can be found.
Interstate 57 is then traveled for 48 mi north o
Mt. Yernon, [linois, at which point Intersiate 57
and Interstate 64 combine, Interstate 57764 are
driven 3 mi norh to ML YVemon where
Interstate 64 branches oft from Interstate 57,
Interstate &4 15 then driven 67 mi west to
Washington Park, Illinois, Interstate 255 is
chtamed in Washington Park and 15 driven 11 mi to
Edwardsville,  Illingis. Al Edwardsville,
Interstate 270 is taken 22 mi west 10 St Loms,
hissourt. At %t Louis, Interstate 70 15 taken west
224 mi to Kansas City, Missouri. At Kansas City,
Missours, Interstate 435 is driven 31 mi west into
Kansas City, Kansas., At Kansas City, Kansas,
Interstate 70 is taken approximately 46 mi west 10
Topeka, Kansas. At this point, Interstate 470 is
traveled for 12 ma around the Topeka cily limils
until Interstate 470 intersects with Interstate 70,
Interstate 70 15 then driven for LO3T mi wesi
through Colorado and into Cove Fort, Utah,  Ag
Cove Forl, Interstate 15 15 drven southwest a1 mi
through northwest Arnzona and o the Nevada
border, This route waould likely continue on NV-1
or NV-2,

Generntor: Pantex Plant (Pantex-1), Amarillo,
Texns

The primary transportation route from the Pantex
Plant o the Mevada border consisis of fraveling
south 4 mi on FR-683 to Pantex, Texas, At Paniex,
LS, Highway o0 is then taken west 7 mi 1o
Amarille, Texas. At Amarillo, LE=333 is driven
west 22 mi around Amarillo to Interstate 400
[nterstate 40 s then driven 745 mi west through
Mew Mexico to Kingman, Arizona. At Kingman,
LIS, Highway 923 is driven northwest 72 mi to the
Mevada border. This route would likely continue
on WV-4 or MV-5,
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Generator: Pantex Plant (Pantex-21), Amarillo,
Texas

e alternate transportation route from the Pantex
Flant to the Nevada border consisis of traveling
souih 4 mi on FR-683 o Pantex, Texas, At Pantex,
LS, Highway 60 is then faken west 7 mi to
Amarillo, Texas, At Amarille, LR-335 is driven
west 22 mi around Amarillo o Interstate 40,
Interstate 40 is then picked up in Amarillo and
driven B26 mi west through MNew Mexico and
Arizona 1o Needles, California, At Needles, US.
Highway 95 is driven north 23 mi to the Nevada
border. This route would likely continue on NV-6
ar MY-T.

Generator: Pantex Plant (Pantex-3), Amarillo,
Texas

One alternate transportation route from the Pantex
Plant to the Nevada border consists of traveling
south 4 mi on FR-683 to Pantex, Texas, At Pantex,
LS. Highway &0 is then taken west 7 mi to
Amarillo, Texas. At Amarille, LE-335 is driven
west 22 mi around Amarillo to Interstate 440,
Interstate 40 15 then taken from Amarillo and
driven 958 mi west through New Mexico and
Arizona o Barstow, California. At Barstow,
Interstate 15 15 driven north 112 mi to the Nevada
border. This route woold likely continue on NV-8
or NY-%,

CGenerator:  Portsmouth Gaseous Diffusion
Plant {FORTS-1), Portsmouth, Ohio

The primary ftransporation  route from  the
Portsmowth Crasecus Diffusion Plant 1o the Nevada
border consists of traveling 25 mi north on LS.
Highway 23 to Chillicothe, Ohio, At Chillicothe,
1.5 Highway 23 and U5, Highway 33 combine,
and U5, Highway 23/35 is driven 2 mi until 1.5.
Highway 23 splits off, U.5. Highway 23 is then
taken 37 mi north to Shadeville, Ohio. At
Shadeville, Interstate 270 is teaveled 11 mi to
Columbus, Ohio, At Columbus, Interstate 70 is
then taken west for 160 mi to Indianapolis,
Indiana. Al Indianapolis, Interstate 465 is driven
seuth around Indianapolis for about 20 mi until it
intersects with Interstane 70, Interstate 70 is then

traveled west 131 mi into Teutopolis, Hlinois. At
Teutopolis, Interstate 70 becomes Interstate 57 and
is driven approximately 6 mi to Interstate 70,
located im Effingham, Hlinois. Interstate 70 is then
traveled 77 mi west inte Edwardsville, Hlinois, At
Edwardsville, Tnterstate 270 is travelsd 30 mi info
&L Louns, Missours. At S Lows, Interstate T0 is
taken west 224 mi 1o Kansas City, Missouri. At
Kansas Ciry, Missouri, Interstate 435 is driven 3|
mi west into Kansas City, Kansas. Al Kansas Ciby,
Kansas, Interstate 70 i laken approsimately 46 mi
wesl o Topeka, Kansas, Interstate 470 is raveled
for 12 mi around the Topeka ey limis, At this
point, Intersiate 470 intersects with [ntersiate 70
and is driven for 1,037 mi west through Colorado
and into Cowve Fort, Utah. At Cove For,
Interstate 15 is driven southwest 161 mi through
northwest Arizona and to the Mevada border. This
route would likely continue on WY1 or NW-2,

enerator: Princeton  Plasma  Physics
Laboratory {PPPL-1); Princeton, New Jersey

The primary transportation  route  from  the
Princeton Plasma Physics Laboratory to the
Nevada border consists of traveling from the
Princeton Laboratory on ULS, Highway 1 for 7 mi
to Bakersville, Mew Jlersey, At Bakersville,
[mterstate 295 is traveled 9 mi to White Horse,
Mew Jersev. Al While Horse, Inferstate 195 is
driven 1 mi to Bordentown, MNew lersey. At
Bordentown, 115, Highway 206 is taken south for
2 mi to the peint LLS. Highway 130 and LS.
Highway 206 come together. LS, Highway 130/
LIS, Highway 204 is then traveled 1 mi through
Bordentown 1o where LS, Highway 206 splits off
from (15, Highway 130, U5, Highway 206 is then
taken | mi to Mansfield Square, New Jersey. At
Mansficld Square, 1U.5. Highway 206 is driven 2
mi 1o Hedding, New Jersey, where Interstate 276
can be found. Interstate 276 is then driven 4 mi to
Florence, Mew Jersey at the MNew Jersey-
Pennsylvania border, and on for 3 mi west to
Bristol, Pennsylvania. At Bristol, Interstate 2746 is
then driven Ffor 31 mi e Valley Forge,
Pennsylvania, where [nterstate 276 turns into
Interstate 76, Interstate 76 is then traveled |66 mi
o Breczewood, Pennsylvamia. At Breerewomd,
Interstate 70 and [nterstate 76 combine, and
Interstate 70076 15 traveled 87 mi to Mew Stanton,
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Pennsylvania. At Mew Stanton, Interstate 70 splits
from lnterstate 76 and is driven for 38 mi to
Laboratory, Pennsylvania. Al Laboratory,
Interstate 70 and Interstate 79 combine and the
road is traveled for 5 mi into Washington,
Pennsylvania. At Washington, Interstate 70 splits
off from Interstate 79 and 15 taken west 27 mi o
[nterstate 470 in Wheeling, West Virginia.
Interstate 470 is then traveled to the south of
Wheeling for 11 mi. Tnterstate 70 is once again
picked up in St Clairsville, Ohio. Interstate 70 is
then taken feom 5t Clairsville o Columbus, Ohao,
which is 111 mi away. Al the city limits of
Columbus, Interstate 270 is taken north 21 mi until
it intersects with Interstate T0. Interstate 70 is then
taken west 160 mi to Indianapolis, Indiana, At
Indianapolis, Interstate 465 is driven south for
about 19 mi until it intersects with Interseate 70
Interstate 70 i5 then taken west 131 mi into
Teutopolis, llinois. At Teutopolis, Interstate 70
becomes Interstate 57 and is driven approximately
& mi to Interstate 70, located in Effingham, Hlinois,
Interstate 70 is then traveled 77 mi west inic
Edwardsville, Ilinois. At  Edwardsville,
Interstate 270 15 obtained and traveled 30 mi into
St. Louis, Missouri. At St Louis, Interstate 70 is
taken west 224 mi to Kansas City, Missouri. At
Kansas City, Missouri, Interstate 435 is driven 31
mi west into Kansas City, Kansas. At Kansas City,
Kansas, Interstate 70 is taken approximately 46 mi
west to Topeka, Kansas. Interstate 470 is taken for
|2 mi around the Topeka city limits, At this point,
Interstate 470 intersects with Interstate 70 and
Interstate 70 is driven for 1,037 mi west through
Colorado and into Cove Fort, Utah. At Cove Fort,
Interstate 15 is driven southwest 161 mi through
northwest Arizona and to the Nevada border, This
route would likely continue on NV-1 or NV-2.

Grenerator: Rocketdyne Division (RID-1),
Canoga Park, California (also identified as
Energy Technology Engineering Center)

The primary transportation  route  from  the
Rocketdyne Division to the Mevada border consists
of traveling north 3 mi on State Route 27 to
Woodland Hills, California. At Woodland Hills,
LS. Highway 101 is driven 13 mi east to North
Hollywood, California. At Morth Hollvwood, State
Route 134 is driven 13 mi to Pasadena, California.

At Pasadena, Interstate 2010 15 driven 23 mi to
Pomona, Califormia, to Interstate 10, Interstate 10
iz then teaveled 17 mi east into Ontario, California.
At Ontario, Interstate 15 is taken 186 mi norheast
to the Mevada border. This route would likely
continue on NY-8 or NV-9,

Generator:  Rocketdyne Division (RID-2),
Canoga Park, California (also identificd as
Energy Technology Engineering Center)

One alternate transportation route  from  the
Rocketdyne Division to the Nevada border consists
of traveling north 3 mi on State Roule 27 1o
Woodland Hills, California. At Woodland Hills,
L.5. Highway 101 is taken 13 mi east to MNorth
Hollywood, California. At Morth Hollywood, State
Route 134 is driven 13 mi 1o Pasadena, California,
at which point Interstate 210 is driven 23 mi to
Pomona, California, 1o Interstate 10, Interstate 10
is then traveled 17 mi east into Ontario, California.
Al Omtario, Interstate 15 is driven northeast 137 mi
i Baker, California, At Baker, State Route 127 15
taken morh 36 mi 1o Shoshone, State
Route 127/373 is then fraveled 34 mi north to the
Mevada border. This route would likely continue
on WW-110.

Generator: Rocky Flats Plant (RFP-1), Golden,
Colorado

The primary transportation route from the Rocky
Flatz Plant to the Mevada border consists of
traveling 2 mi on local roads 1o Rocky Flats, At
Rocky Flats, State Route 93 is traveled 3 ma to
Marshall, Colorade, A1 Marshall, State Route 128
is then traveled § mi to Broomfield, Colorada. Al
Broomfield, U.S. Highway 36 is driven 9 mi to
Themton, Colorado, Interstate 25 is then traveled
1 mi to Interstate 76 m Commerce Cify.
Interstate 76 s taken 5 mi through Denver,
Colorado, to Interstate 70. Interstate 70 is then
traveled 502 mi to Cove Fort, Utah. At Cove Fort,
Interstate 15 is then taken 161 mi across nomthwest
Arizona and to the Mevada border.  This route
would likely continue on WY-1 or MV-2.
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Crenerator:  Reactive Metals, Inc,, (RMI-1),
Ashtabula, Ohio

The primary transportation route from the Reactive

Metals, Inc. o the Mevada border consists of

traveling 3 mi on State Koute 11 10 Ashtabula,
Ohio.  In Ashiabula, Intersiate 90 iz traveled
southwest 42 mi to Willoughby Hills, Ohio, At
Willoughby, Interstate 271 is driven |4 mi to
Bedford, Ohie. At Bedford, [nterstate 271 and
Interstate 480 combine and are driven 4 mi south to
Morthfield, Ohio, At Nonhfield, Interstate 271
splits off from Interstate 480 and is raveled 21 mi
to Weymouth, Ohio. At Weymaouth, Intersiate 7]
is driven 12 mi north to Strongsville, Ohio.
Interstate B0 15 then driven west for 17 mi to
Elvria, Ohio. Al Elvria, Intersiate B0 combings
with Interstate 90 and Interstate B0/H) 15 traveled
281 mi to Portage, Indiana, where Interstate 80
branches off from Interstate 90. At Portage,
Interstate 80 is taken for approximately 1 mi to
Lake Station, Indiana. at which point Intersiate 80
combines with lnterstate 94, Interstate 094 is
then traveled 19 mi to Lansing, Hlinois, where
Interstate 94 branches off and Infersiate 80
camhbines with Interstate 294, Inferstate 80/294 is
driven west for 5 mi to Homewood, linois. At
Homewood, Interstate 80 branches off and s taken
[46 mi o Green Rock, linois. A Green Rock,
Interstate 74 is then traveled west for 9 mi to Quad
City Airport, Maline, [llincis, and Intersiate 280
Interstate 280 15 driven 1§ mi around the southwest
perimeter of Rock Island, llinois, and Davenport,
Hlinois. At this point, Interstate 80 is driven west
153 mi nlo Des Moimes, lowa., At Des Moines,
Interstate 30 combines with Tnterstate 35 and is
taken 14 mi wuntil Interstate B0 sphits oft from
Interstate 8035, Imerstate B0 s faken ™ mi rom
Des Maoimes to Minden, lowa, At Minden,
Interstate H80 is driven 16 mi to Loveland, Towa,
where Inferstate 680 combines with Intersiate 29,
At Loveland, Interstate 68029 15 traveled for 10 mi
to Crescent, lowa. At Crescent, Interstate 680
branches off from Inferstate 29 and Interstaie 680
is traveled west 17 mi into Omaha, Nebraska. At
Omaha, Interstate 80 i driven 343 ma to Big
Springs, Mebraska, A1 Big Springs, Infersiate 76 is
traveled west 186 mi o Arvada, Colorado, AL
Arvada, Interstate 70 is then taken southwesi 502
mi to Cove Fort, Utah. At Cove Fort, Interstate 15
is driven 161 mi through northwest Arizona to the

Mevada border, This route would likely continue
on NV-1 or NV-2.

Generator: Stanford Linear Accelerator Center
{SLAC-1], Palo Alto, California

The primary transporation route from the Stanford
Linear Accelerator Center to the Mevada border
consists of fraveling on Interstate 280 for 22 mi to
San Jose, California, At 5an Jose, Interstate 680 is
taken north to Dubling California, At Dublin,
Interstate 380 is driven st 37 mi o Yernalis,
California, 1o Ioterstate 5, Interstate 5 is then
traveled south 291 mi to San Fernando, California,
foy Imterstate 2 100 Interstate 2 10 s then taken 48 mi
cast to  Pomomna, Californa, At Pomona,
Intepstate 10 15 driven 17 mi east to Ontario,
California, to Imterstate 15 Inierstate 15 s then
traveled 1E6 mi portheast from Ontario to the
Mevada border. This route would likely continue
on MY -8 or NW-G,

Generator: Stanford Linear Accelerator Center
(SLAC-2), Palo Alto, California

Ope  alternate  teansporiation  route  from  the
Stanford Linear Accelerator Center to the Mevada
barder consists of traveling on Interstate 280 for 22
ma 1o San Jose, Califormia. At San Jose,
Interstate 680 15 taken north to Dublin, Californi.
At Dublin, Interstate 580 15 driven east 37 mi o
Wernalis, California, Interstate 5 is then traveled
south 291 mi o San Fernando, California,
Interstate 210 is then taken 4B mi east to Pomona,
California. At Pomona, Interstate 100s driven 17
mi east to Ontarpe, California, o Tntersiate 15,
[mterstate [3 15 then taken 137 mi northeast o
Baker, Caliform, At Baker, State Route 127 15
driven narth for 56 mi to Shoshone, California. At
Shoshone, Stite Route 127 combines with Siate
Fowte 373 and i fraveled 3 mi north 1o the
Mevada border. This route would likely continue
on M-,

Generator:  Sandia Natiomal Laboratories
(SMLA-1), Albuguergue, New Mexicn

The primary transporiation foute from Sandia
Mational Laboratories, Albuguerque to the Mevada
border consists of iraveling 3 mi on local roads to
Albuguerque, Mew Mexice. At Albugquergue,
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Interstate 40 is aken west for 474 mi o Kingman,
Arizona. At Kingman, U8, Highway 93 is taken
north for 72 mi to the Mevada border. This route
wounld likely continue on NV-4 or MV-5

Generstor:  Sandia National Laboratorics
(SMNLA-2), Albuguergue, Mew Mexico

One aliernate transporiation route from Sandia
Mational Laboratories, Albuguergue, o the Mevada
border consists of traveling 3 mi on local roads 1o
Albuguerque, Mew Mexico. At Albuguergue,
Tmerstate 40 is traveled west 3535 mi 10 Meedles,
California. At Nesdles, LS. Highway 93 is taken
north for 23 mi to the Nevada border. This route
would likely continue on NV-6 or NV-7.

Generator:  Samdia National Laboratorics
(SNLA-1), Albugquerque, New Mexico

One alternate transperiation roule from Sandia
Mational Laboratories, Albuguergue, to the Nevada
border consists of traveling 3 mi on local roads to
Albuguerque, Mew Mexico where Interstate 40 is
accessed and traveled west GET mi to Barstow,
California. At Barstow, Interstate 15 is taken north
fior 112 mi up to the Neviada border. This route
would likely continue on MY-8 or NV-49,

Generator: Sandia National Laboratories,
Livermore {(SNLL-1}, Livermore, California

The primary transportation route from Sandia
National Laboratories, Livermore to the Nevada
border consists of traveling 2 mi on local roads wo
Livermore Walley, California. At
Livermare Yalley, Interstate 580 is driven 23 mi to
Vernalis, California, Interstate 5 is then traveled
south 291 mi o San Fernando, California,
Interstate 210 15 then taken 48 mi east to Pomons,
Califormia. A Pormona, Interstate 10 5 driven 17
mi east to Ontaric, Califorma, o Inferstate 15,
Interstate 15 is then traveled 16 mi northeast from
Onitario 1o the Nevada border, This route would
likely continue on WY-8 or NW-49,

Generator:  Sandia MNational Laboratories,
Livermore (SNLL-2), Livermore, California

Dne alternate transporation moute from Sandia

Mational Laboratories, Livermore, to the Nevada
horder consists of traveling 2 mi on local roads to
Livermore Yalley, California. Al
Livermore Valley, Interstate 580 is driven 25 mito
Yemalis, Californie, Interstete 5 s then traveled
south 291 mi o San Fernando, California.
[nterstate 210 is then taken 48 mi east to Pomona,
Califormia. At Pomona, Interstate 10 is driven 17
mi east o Ontario, California, to Interstate 15,
Interstate 15 15 then taken 137 mi norheast io
Baker, Califormia. Al Baker, State Roote 127 55
driven north for 56 mi o Shoshone, California. At
Shoshone, State Route 127 combines with State
Route 373 and 15 traveled 34 mi north te the
Mevada border. This moute would likely continue
o WY=110

Generator:  Savannah River Sie (SHS-1),
Aiken, South Carolinag

The primary transportation route  from  the
Savanneh Biver Site fo ihe Mevada border consists
of traveling 4 mi on logal roads to Mew Ellenton,
South Carolina. At New Ellenton, State Route 19
is then taken 12 mi north o Alken, South Carolina.
Al Adken. State Rowte 1% is driven & mi north to
[mterstate 20, Interstate 2001 traveled west 155 mi
to Atlanta, Georgia. At Atlanta, Interstate 283 is
traveled 26 mi arcund the southern part of Atlanta
i Imterstate 73, Interstate 73 15 then traveled 93
mi northwest 1o East Bidee, Tennessee, At East
Ridge, Interstate 24 is taken 133 mi norhwest to
Mashville, Tennessee. At Mashville, Interstate 24
is taken south for 1 mifo Intersiate 440 where it 15
driven west 7 mi to Interstate 40, Interstate 40 is
then driven from Mashville west for 658 mi inta
Oklahoma City, Oklahoma. At Oklahoma City,
Interstate 240 15 taken for 17 mi west around
Oklahoma City to [nterstare 44, Interstate 44 a5
then fraveled morth for 3 mi to Interstate 40,
Interstate 40 15 raveled west 1002 mi throwgh the
Texas Panhandle, through New Mexico, and into
Kingman, Arizona. At Kingman, LS. Highway 93
i5 taken northwest 72 mr o the Mevada border,
This route would likely continue on NV-3 or NY-5.

Generator: Savanmah Hiver Site (SHS5-2),
Alken, South Carolina

One alternate transportation rowte from  the
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Savannah River Site to the Mevada border consists
of traveling £ mi on local roads w Mew Ellenton,
South Carolina. At Mew Ellenton, State Route 19
is then taken 12 mi north to Arken, South Carolina,
At Aiken, State Route 1918 driven 6 mi north to
Interstate 20, [ntersiate 20 is traveled west 155 mi
to Atlanta, Georgia. At Atlanta, Interstate 285 is
travebed 26 mi around the southern part of Atlanta
to Interstate 75, Interstate 75 05 then travebed 93
mi northwest to East Badge, Tennessee. At East
Ridee, literstate 24 s laken 133 mi northwesi (o
Maghiville, Teanessee. At Mashville, [nterstote 24
i1s taken south for 1 omito Interstate 440 05 then
driven west 7 i 0 Interstate 4. Inderstate 40 is
taken from Mashwville west for &58 mi into
Oklahoma City, Oklahoma, At Oklahema City,
Interstate 240 a5 driven for |7 mi west around
Oklghoma City to Interstate 44, Interstate 44 is
then traveled norih for 5 mi to Interstate 20,
Interstate 40 is traveled west 1,085 mi through the
Texas Panhandle, Mew Mexico, and ArFona into
Meadles, Californin, At Meedles, LS, Highway 95
can then be taken north 23 mi fo the MNevada
border. This route would likely continue on NY-6
or NY-T.

Generator:  Savannah River Site (SH3-3),
Aiken, South Carclinag

One  allernate  transporiation  foute  from the
Savannah River Site to the Mevada border congists
of traveling 3 mi on local roads to Jackson, South
Carclina. At Jackson, State Route 125 is then
taken 10 mi north to Beech Island, South Carclina.
At Beech Island, State Route 28 is driven 11 mi
north to Interstate 20, Interstate 20 is traveled west
135 mi o Atania, Georgia. Al Anlanta,
Interstate 283 is traveled 26 mi around the southern
part of Atlanta to Interstate 75, Interstate 75 is
then traveled 93 mi northwest 1o East Ridge,
Tennessee, At East Ridge, Interstate 24 is taken
133 mi northwest o Mashville, Tennesses, At
Mazhville, Interstate 24 15 aken south for 1 mi to
Interstate 440 where it s deiven west 7 omi to
Interstate 40, Interstate 40 15 then driven from
Mashville west for 638 mi inte Oklahoma Cily,
Oklahoma. At Oklahoma City, Interstate 240 is
driven for 17 mi west around Oklahoma City to
Interstate 44, Interstate 44 is then raveled norh
for 5 mu to Interstate 40, Interstate 40 is taken west
1217 mi through ihe Texas Panhandle, Mew

Mexico, and Arizona into Barstow, California, At
Barstow, Tnterstate 15 can then be taken north 112
mi up o the Nevada border.  Thas route would
Likely continue on MY=5 or N0,

Gencrafor: West Valley Demonstration Project
(WYDP-1), West Valley, New York

The primary transportation reute from the West
Valley Demonsteation Project to the Nevada border
congists of traveling 2 mi on CR-83 to Springville,
Mew York., At Springville, LLS. Highway 219 is
traveled north 17 mi o North Boston, New York,
to State Route 191, State Howte 397 is driven 4 ma
to Hamburg, New York. At Hamburg, State
Rouwle 75 05 driven 2 mi o Ioierstare W),
Interstate 90 is taken |65 mi to Willoughby Hills,
Ohio. At Willoughby Hills, Interstate 271 a5
driven 14 mi to Bedioed, Ohio. At Bedford,
Interstate 271 and Inferstate 480 combine and 15
driven 4 mit south to Morhfield. Ok, At
Morthfield, Interstate 271 splits  off  from
Interstate 480 and is traveled 21 mi to Weymouth,
Chio. At Weymouth, Interstate 71 15 driven 12 mi
north to Strongsville, Ohio,  Interstate 80 is then
driven west for 17 mi to Elveia, Ohio, Al Elvria,
Interstate %0 combines with Interstate 90 and
Interstate BOVOD is traveled 281 mi o Portage,
Indiana, where Interstate 80 branches off from
Interstate 9. At Portage, Interstate 80 is taken for
spproximately | mi to Lake Station, Indiana, ac
which point  Interstate Bl combings  with
Interstate 94, Interstate 80/ Interstate 949 js then
traveled 19 mi to Lansing, [lhnois, where
Interstate 94 hranches off and Interstate 80
combines with Intersiate 294 Interstate 800294 s
driven west for 5 mi to Homewood, Hlinois, At
Homewood, Interstaie 30 branches of T and 15 taken
46 mi to Green Rock, llinois. At Green Rock,
Interstate 74 15 then traveled west for 9.0 mi @
Cuad City Airport, Maline, [Minois, Interstate 280
is driven |8 mi around the southwest perimeter of
Rock Island, Hlinois and Davenport, inois. At
this point, Interstate 80 is driven west 153 i into
Des Moines, lowa. At Des Moines, [nterstate 80
combines with Interstate 25 and s taken 14 mi
until Interstate 80 splits off from Interstate 804335,
Interstate 80 15 driven %6 mi from Des Moines to
dlinden, lowa. Al Minden, Interstate 630 1s driven
L& mi to Loveland, Towa, where Interstate &80
comhbines  with  Interstate 29 A Loveland,
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Interstate GEO29 is traveled for 10 mu to
Crescent, lowa., Al Crescent, [nterstate 630
branches off from Tnterstate 29 and 15 traveled
west 17 miointo Omaha, MNebraska, At Chinaha,
Interstate 80 15 driven 343 mi 1o Big Springs,
Nebraska. At Big Springs, Interstate 76 is traveled

west 186 mi to Arvada, Colorado. At Arvada,
Interstate 70 1= then taken southwest 502 mi to
Cove Forl, Utah. At Cove Fort, Interstate 15 is
driven 161 mi through northwest Arizona and to
the Mevada border.  This rowte would likely
confinue on MY-1 or MV-2,
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