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ABSTRACT

The Waste Isolation Pilot Plant (WIPP) is a research and development facility designed
to demonstrate the safe disposal of transuranic (TRU) radioactive waste resulting from
U.S. defense activities and programs. The U.S. Department of Energy (DOE) has
designed the WIPP facility as a deep geologic repository for waste currently stored at
or generated by ten DOE defense facilities located throughout the United States. TRU
waste is radioactive waste containing alpha-emitting radionuclides with atomic
numbers greater than 92, half-lives exceeding 20 years, and concentrations greater
than 100 nanocuries per gram of waste.

The WIPP Land Withdrawal Act (Public Law 102-579) was enacted on October 30,
1992. The Land Withdrawal Act (LWA) withdrew the WlPP site from the pub:ic
domain and transferred them from the Secretary of the Interior to the Secretary of
Energy. The LWA also established that "the Secretary of Energy shall conduct a
study comparing the shipment of transuranic waste to the WlPP facility by truck and
by rail" [section 16(f)]. This report fulfills that requirement.

Chapter 1 (Introduction) provides information about the background, purpose, and
scope of this study.

Chapter 2 (Transportation Requirements) describes relevant transportation
requirements of the U.S. Nuclear Regulatory Commission (NRC), the U.S. Department
of Transportation (DOT), and the U.S. Department of Energy (DOE).

Chapter 3 (Responsibilities) discusses the responsibilities of the DOE, NRC, DOT,
States, local, and Indian tribal governments, and DOE contractors.

Chapter 4 (Transportation System) discusses the packagings to be used,
transportation fleet, shipment options, waste volumes, training, and tracking system.

Chapter 5 (Transportation Risks) presents the results of the risk analysis in terms of
human health and environmental impacts.

Chapter 6 (Emergency Response) reports the responsibilities of organizations
responding in the event of an incident/accident involving TRU waste shipments to the
WlPP.

Chapter 7 (Costs) analyzes costs for transportation using three different options
during the disposal phase.

Chapter 8 (Comparison of Transportation Options) summarizes transportation risks,
emergency responses, and costs for the disposal phase.

Appendix A includes relevant information from the W/PP Waste Acceptance Criteria
and the NRC TRUPACT-II Certificate of Compliance.



Appendix B provides data pertaining to waste volumes and the number of waste
shipments.

Appendix C presents more detailed information about the methodology and input data
used in the risk analysis as well as the results obtained.

Appendix D provides additional information about the applicable emergency response
programs, DOE field exercise programs, and emergency response capabilities of
organizations within the States through which WlPP shipments would pass.
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EXECUTIVE SUMMARY

Overview and Purpose

The Waste Isolation Pilot Plant (WIPP) was authorized by the U.S. Department of
Energy National Security, and Military Applications of Nuclear Energy Authorization
Act of 1980 (PL 96-164). The WIPP is a research and development facility to
demonstrate the safe disposal of transuranic (TRU) radioactive waste resulting
from U.S. defense activities. /t /s located 26 tulles (42 kilometers) east of
Carlsbad, New Mexico. The WIPP. Land Withdrawal Act (Public Law 102-579)
withdrew Federal /ands surrounding the WIPP facility from aft public use and
transferred the title to these /ands to the Secretary of Energy. After applicable
requirements have been met, TRU waste wift be sent to WIPP to in/t/ate the
disposal phase, which is planned to last for approximately 20 years. The Land
Withdrawal Act (LWA) describes the requirements for this transportation study.

Section 16(f) of the LWA states:

(f) STUDY OF TRANSPORTATiON AL TERNA TIVES.---
(1) IN GENERAL.---The Secretary, shall conduct a study comparing

the shipment of transuranic waste to the WIPP facility by truck and by
raft, including the use of dedicated trains, and shaft submit a report on
the study in accordance with paragraph (2). Such report shaft include---

(,4) a consideration of occupational and public risks and
exposures, and other environmental impacts;

(BJ a consideration of emergency response capabifities;
and

(CJ an estimation of comparative costs.

(2) REPORT.--The report required in paragraph (1) shaft be submitted to
the Congress not later than 1 year after the date of the enactment of this
Act.

WIPP transportation studies in the Final Supplement Environmental Impact
Statement for WIPP (SElS) (DOE, 1990a) are the baseline for this report. In an
attempt to present the most current analysis, this study incorporates the most
relevant data available.

The following three transportation options are evaluated for the Disposal Phase,
which is assumed to be 20 years:

• Truck shipments, consisting of a tractor and trailer, with three TRUPACT-IIs
or one RH-72B.

• Regular commercial train shipments consisting of up to three railcars carrying
up to 18 TRUPACT-IIs or up to six RH-72Bs.
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• Dedicated train shipments consisting of a locomotive, an idler car, railcars
carrying 18 TRUPACT-IIs or six RH-72Bs, another idler car, and a caboose or
passenger car with an emergency response specialist. No other cargo is
carried.

Estimates for the number of shipments anticipated during the disposal phase are
28,534 truck shipments, 15,385 regular train shipments, or 6,622 dedicated train
shipments depending on the transportation option selected. Both train options
include 2,016 and 105 truck shipments of CH- and RH-TRU waste, respectively,
from Los Alamos National Laboratory (LANL) and 110 CH-TRU waste truck
shipments from the Nevada Test Site (NTS) because these two facilities do not
currently have rail access.

Transportation Requirements

The U.S. Department of Energy (DOE) uses DOE Orders to incorporate all Federal
requirements into its internal system. Federal requirements for the safe
transportation of hazardous (including radioactive) materials are established by
Federal statutes and regulations issued by the U.S. Department of Transportation
(DOT) and the U.S. Nuclear Regulatory Commission (NRC). The U.S.
Environmental Protection Agency (EPA) has issued regulations for the management
of solid and hazardous wastes. Under the authority of the Resource Conservation
and Recovery Act (RCRA), the EPA regulates the hazardous constituents of wastes
that contain both radioactive and hazardous constituents (i.e., mixed waste). The

Federal Emergency Management Agency (FEMA) requires preplanning for
responses to transportation incidents/accidents.

Considerations of Occupational and Public Risks and Exposures and Environmental
Impacts

Occupational and Public Risks and Exposures

Occupational and public risks and exposures were evaluated as follows:

• Ordinary traffic incidents/accidents (traumatic injuries and fatalities) and
health effects (latent cancer fatalities) related to vehicle pollution. These
impacts are discussed herein as Nonradiological/Nonchemical Impacts.

• Potential exposure to low levels of radiation or hazardous materials during
incident-free (routine) transportation. These impacts are discussed herein as
Incident-Free Radiological/Chemical Impacts.

• Potential exposure to radioactive or other hazardous materials from postulated
incidents/accidents. These impacts are discussed herein as Incident/Accident
Radiological/Chemicai Impacts.
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Nonradiological/nonchemical impacts for the three transportation options are
summarized in Table ES-I. These include injuries and fatalities resulting from
highway accidents and latent cancer fatalities (LCFs) resulting from truck and train
exhaust emissions (Cashwetl etal., 1986).

Table ES-1. Nonradiological/Nonchemical Impacts from Transportation of
TRU Waste to the WIPP for the Disposal Phase

. i i i I ii'

Trlmepmlatlon IncddentlA©e_dent Incident/A©oident Latent
Option Injuries Fatalities Censer Fatalities

Truck 110 7.3 0.2

Regular Train 63 2.5 0,7
, i i , ill i

Dedicated Train 12 1.0 O.08
i illl i P,, . i , ,, i

The maximum incident-free radiological transportation impacts for shipments to the
WIPP from each shipment origin site during the disposal phase are presented in
Table ES-2. Radiologicai consequences and risks are reported using units of ram
(individual dose) and person-rem (collective dose to a group). The units represent a
weighted sum of doses, with impacts estimated as LCFs. Impacts are presented in
terms of LCFs as a result of radiological doses received by the public for all three
transportation options.

The LCFs presented in Table ES-2 are extremely low in comparison to the LCFs the
public will experience from background radiation (natural and manufactured) along
the least populated transportation route for the same time frame. Doses to the
public from background radiation during the 20-year disposal phase for the least
populated truck and train routes to the WIPP are calculated as 961,000 person-ram
(480 LCFs based on a population of 133,000) and 2,710,000 person-rein (1,360
LCFs based on a population of 376,000), respectively.

Because the shipment containers are not vented, exposure to the hazardous
chemicals of the waste is not expected to occur during incident-free transportation.

Table ES-2. Maximum Radiological Impacts to the Public for Incident-Free
Transportation from Individual Waste Origin Sites for the Disposal Phase8

' ' ill'Ill li _=H,_ IL

CH-TRU 8hipment_ RH-TRU Shipments
Trnpectation ...........

Option Latent Censer Latent Cancer
Dose (person-remj Fatalities Dose tpomon-rem) Fatalities

i .i .ll,

Truck 2,340 1.2 3,170 1.6
i i ill i.| i

Regular Train 363 0.18 299 0.15
H i ill

Dedicated Train 363 O. 18 51 0.025

Totals ire taken trorn #'btG C-10 i_P'penolx C). .............
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The radiological/chemical impacts associated with TRU waste transportation
incidents/accidents are bounded by a highly unlikely accident, in which packages
are assumed to exceed NRC Type B package certification test conditions, releasing
radioactive materials into the environment. For the truck option, the analysis
predicted the consequences of radioactive release for three TRUPACT-IIs or one
RH-72B exceeding certification test conditions. For the regular train option, the
impact of six TRUPACT-IIs or two RH-72Bs exceeding certification test conditions
was analyzed. The impacts of up to six TRUPACT-IIs or six RH-72Bs exceeding
NRC Type B packaging certification test conditions were evaluated for the
dedicated train option. The analysis predicted representative and maximum
consequences based on the immediate or delayed response to an incident/accident
by emergency response personnel.

Table ES-3 presents the estimated cumulative radiological incident/accident dose
risk to the public for shipments to the WlPP, as well as maximum consequences
from a single postulated accident for each transportation option. The cumulative
incident/accident dose risk to the public is the summation of the probability of
highly unlikely accidents occurring that leads to a release of radioactive material
multiplied by the consequences (person-rem) of those accidents over the duration
of the disposal phase. The transportation options are comparable because the
calculated accident dose risk values are essentially the same.

Table ES-3. Predicted Accident Impacts to the Public
for Each Transportation Option Studied for the Disposal Phase

ull I I II II I I'1 ,, I III

RePresentative Maximum
Consequences b Consequences =

Transportation Cumulative Latent Latent
Option Accident-Dose Risk" Dose Cancer Dose Cancer

(person-rein) (person-ram) Fatalities (person.ram) Fatatilittes
, ,,,, ,,m , , , ,, , ,

Truck 2,060 22 0.011 750,000 380

Regular Train 1,940 150 0.075 1,500,000 750

Dedicated Train 1,910 450 0.23 4,500,000 2,300

'_is is tl_e cumulative accl0ent-ciose risk For RH "t_U shl)ments to ttle JIPP at'the ihdicatecl transportation

option.
a Representative consequences result from one postulated accident scenario in an urban community in which
emergency response actions occur in sufficient time to mitigate the initial accident sequence, with a resulting
release comparable to a category III severity accident. The reported value is the highest representative
consequence for RH-TRU waste shipments and shipment origin sites.
= Maximum consequences result from a highly unlikely accident scenario in an urban community in which
emergency response actions are delayed until after the initial accident sequence is completed (several hours),
with a postulated release comparable to a category VIII severity accident. The reported value is the highest
maximum consequence for RH-TRU waste shipment and shipments origin sites.

Risks from nonradioactive hazardous chemicals to a member of the public were
predicted for specific incident/accident scenarios. Analyses focused on the
impacts from CH-TRU waste shipment incidents/accidents because these would be
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more severe and bound impacts associated with RH-TRU waste shipments. For
the postulated accidents involving the release of hazardous chemicals, it is
predicted that the maximum exposure to a member of the public would fall within
EPA standards.

En vironmen tal Impacts

Environmental impacts associated with truck and train transportation are
considered in this section. Scenarios explored are nonradiological/nonchemical
impacts, incident-free radiological/chemical impacts, and incident/accident
radiological/chemical impacts.

The resulting impacts to the terrestrial ecosystems for truck and train incident-free
transportation were found to be below related standards. For scenarios involving
incident/accident situations, the primary impact was related to cleanup efforts.

Considerations of Emergency Response Capabilities

Regardless of the transportation mode, shipments of radioactive materials have the
potential to be involved in an incident/accident. The packagings to be used are
designed to survive most incident/accident conditions. The potential for an
incident/accident mandates emergency response preparedness.

The DOE has developed a WlPP Emergency Response program composed of three
basic elements:

• Providing training to ensure State, Indian tribe, and local WIPP emergency
response readiness

• Organizing DOE response teams with plans describing roles, responsibilities,
and specific procedures

• Ensuring that personnel accompanying a shipment are knowledgeable about
appropriate emergency response procedures

As the shipper of the TRU waste, the DOE is responsible for providing the carrier
with information about special precautions to be taken during a shipment and
procedures to be used during an incident/accident when emergency response is
required. The DOE will ensure that any waste or contaminated soil is cleaned up
and removed. The DOE is responsible for radiologicai monitoring and providing
assistance during a WlPP-related emergency.

The DOE maintains the Radiological Assistance Program (RAP) to provide technical
assistance in the event of a transportation incident/accident. It organizes, equips,
and maintains the Incident/Accident Response Team (IART) formed to provide
technical expertise to the DOE for WlPP-related incidents/accidents involving Type
B packages. The RAP also organizes, equips, and maintains Radiological Assistance
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Teams (RATs) that will respond to a radiological incident/accident. The DOE has
developed specific procedures for responding to a WIPP-related transportation
incident/accident and is responsible for coordinating field exercise programs to
simulate transportation incidents/accidents.

In general, emergency response in the event of an incident/accident involving WlPP
shipments made by truck or by train would be similar. County or city responders
would act as first responders to assess the situation. They perform the initial
radiological monitoring at an incident/accident site and serve as the command-and-
control authority within their respective jurisdictions. State and Federal teams
would respond if requested. All carriers have emergency plans for
incidents/accidents involving hazardous materials. Many have their own hazardous
materials emergency response team or trained staff who would mobilize outside
contractors to assist in cleaning up an incident/accident.

An Estimation of Comparative Costs

Costs in 1993 dollars for each transportation option are based on currently
available information, carrier systems, and total number of shipments for each
option. Emergency response costs have not been included because they are not
within the scope of this study.

The total cost for truck shipments during the 20-year disposal phase using contract
rates is estimated to be $236,800,000; total cost using commercial rates is
estimated to be $258,100,000.

Total cost for regular train transportation (which necessarily includes some
trucking) using class rates is estimated to be $332,000,000 and cost using
contract rates is estimated to be $184,400,000. The total cost for dedicated
trains is estimated to be $850,700,000 because an additional charge of $55 per
mile is included for all shipments. Total costs for all options range from
$184,400,000 to $850,700,000.

Comparison of Transportation Options

Radiological and hazardous chemical risks from transportation options pose no
significant health risk to the general population or transportation workers. The
DOE has implemented an emergency response system for the transportation of
TRU waste by truck from the Idaho National Engineering Laboratory and the Rocky
Flats Plant. The existing emergency response system will be expanded to
encompass training needed for emergency response personnel along the disposal
phase transportation corridors. Truck and train contract rate costs are comparable.
Future rate costs will be negotiated to further reduce overall rate costs. Table ES-
4 summarizes costs and impacts for the three transportation options during the
disposal phase.
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Table ES-4. Summary of Transportation Olotions for the Dis )osal Phase
I I il II I i I '_l I I,lll i ,.i ,i

Maximum Cumulative Maximum Minimum

Categmy Injuries/ Radiologicld Doses RadiologicaJ Transportation
Fatalities to the Public Accident Cost

(pMson-rarn) Consequences in
LCF to the Public

CH Waste RH Waste RH Waste
i ,, ,, , ,=,

Truck 11017.3 5,040 3,330 380 $236,800,000

Regular 6312.5 956 369 750 $184,400,000
Train

Dedicated 1211.0 586 81 2,300 $850,700,000
Train

The analyses presented in this study demonstrate that DOE can safely transport
TRU waste to the WIPP facility during the disposal phase. This study should not
be utilized as the sole basis for selecting a transportation option to support the
disposal phase. Further study needs to be conducted. DOE is committed to
conducting further study of the WIPP transportation system and will present
additional data and analyses as they become available.
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1.0 INTRODUCTION

This report fulfills the requirements of the Waste Isolation Pilot Plant Land Withdrawal
Act (Public Law 102-579, Section 16(f), Study of Transportation Alternatives). As
stated in that section, "... the Secretary shall conduct a study comparing the shipment
of transuranic waste to the WIPP facility by truck and by rail, including the use of
dedicared trains .... "

1.1 Background

The WiPP was authorized by the U.S. Department of Energy National Security and
Military Applications of Nuclear Energy Authorization Act of 1980 (PL 96-164). Its
legislative mandate is to provide a research and development facility to demonstrate
the safe disposal of transuranic (TRU) radioactive waste resulting from U.S. defense
activities and programs. The DOE has designed the WlPP facility to be a deep
geologic repository for transuranic (TRU) waste currently stored at, and/or generated
by, ten DOE defense facilities. Waste shipments to the WIPP from Argonne National
Laboratory-East (ANL-E), Hanford Reservation, Idaho National Engineering Laboratory
(INEL), Lawrence Livermore National Laboratory (LLNL), Los Alamos National
Laboratory (LANL), Mound Laboratory, Nevada Test Site (NTS), Oak Ridge National
Laboratory (ORNL), Rocky Flats Plant (RFP), and Savannah River Site (SRS) will use
T_.£ansuranicPackage Transporters (TRUPACT-IIs) or remote-handled (RH) casks.

The WIPP Land Withdrawal Act (LWA) was enacted on October 30, 1992. The LWA
provides for the withdrawal of the lands surrounding the WIPP facility from all public
use (including mining) and transferred control of the lands from the Secretary of the
Interior to the Secretary of Energy.

The LWA includes a number of other provisions in addition to the land transfer. These
include prerequisites for initiating disposal operations at WIPP, compliance with
environmental laws and regulations, decommissioning, mine safety, and economic
assistance to the State of New Mexico. Section 16, Transportation, includes

requirements for the packaging to be certified by the U.S. Nuclear Regulatory
' Commission (NRC), as well as requirements pertaining to'

• Advance notification to States and Indian tribes prior to shipment of TRU waste
to WIPP

• Incident/accident prevention, emergency response training, and provision of
emergency response equipment for TRU waste shipped to or from WIPP

• Transportation safety programs

As described in the LWA, TRU wastes are radioactive and contain alpha-emitting
radionuclides of atomic number greater than 92, have half-lives longer than 20 years,
and are present in concentrations greater than 100 nanocuries per gram of waste.
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TRU and TRU-mixed wastes (TRU wastes with hazardous constituents) have been
generated primarily through national defense activities from processes used in the
fabrication of nuclear weapons at DOE facilities. The principal facilities that
historically performed production activities are the Hanford Reservation in the State
of Washington, the Savannah River Site in South Carolina, and the Rocky Flats Plant
(RFP) in Colorado. These wastes have been either stored at the generating sites or
shipped to other sites for storage.

Approximately 2,300,000 cubic feet (65,000 cubic meters) of TRU waste are
currently in temporary storage (DOE, 1991d). The maximum total capacity of the
WIPP, as specified in the LWA, is 6,200,000 cubic feet (175,584 cubic meters).
Wastes generated in the future will include wastes from national defer_cl programs
similar to those that produced the existing wastes and from activities to clean up,
decontaminate and decommission various DOE facilities.

Waste sent to the WlPP will be placed in excavated rooms in a bedded salt formation
located 2, 150 feet (655 meters) beneath the land surface, 26 miles (42 kilometers)
east of Carlsbad, New Mexico (Figure 1-1 ). Ultimate disposition of the wastes will be
based upon the implementation of the disposal phase.

Almost all TRU waste intended to be disposed of at the WIPP is contact-handled
transuranic waste (CH-TRU waste). For the waste to be classified as contact-handled,
the maximum radiation dose rate at the surface of the waste container cannot exceed
200 millirems per hour. CH-TRU waste can be handled safely without any shielding
other than that provided by the waste container. This CH-TRU waste can be
packaged in 55-gallon (208-1iter) steel drums or in metal boxes. CH waste comes in
a variety of forms, ranging from unprocessed laboratory trash, such as paper,
glassware, gloves, and boots, to scrap metal and solidified sludges from the
dewatering of liquids.

About three percent of current TRU waste is remote-handled transuranic waste (RH-
TRU waste). RH-TRU waste cannot be directly handled in a safe manner as can CH-
TRU waste. Because surface radiation levels on containers of this waste exceed
200 millirems per hour, it must be handled and transported in shielded casks.

The LWA specifies that no TRU waste received at the WIPP may have a canister
surface radiation dose rate higher than 1000 reins per hour and that no more than
five percent by volume of the RH-TRU waste received at the WIPP may have a canister
surface dose rate higher than 100 rems per hour. Additionally, the LWA limits the RH-
TRU waste to be emplaced at the WlPP to a total of 5.1 million curies.

Environmental impacts of the WIPP were evaluated in the WIPP Final Environmental
Impact Statement (FEIS) (DOE, 1980) as required by the National Environmental Policy
Act (NEPA). The SEIS ( DOE, 1990a) provided an analysis of changes in the WIPP
Project that occurred following the publication of the FEIS. A Record of Decision
(ROD) for the SEIS was published in 1990 (DOE, 1990b).
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1.2 Purpose

The purpose of this report is to present a study comparing shipment of TRU waste to
WlPP by truck and by train. As such, this report complies with the requirements of
section 16(f) of the LWA. Major elements of this study described below encompass
environmental and safety impacts affecting workers and the public due to TRU waste
shipments to the WIPP, as well as cost comparisons for the transportation options.

1.3 Scope

The scope of this report is defined by section 16(f) of the LWA. Recent DOE studies
(1993d, 1991a, 1991b, and 1990a) have evaluated many of the topics required by
the LWA. This report addresses the LWA transportation requirements and
incorporates the relevant transportation data presented in previous DOE studies
(1980, 1990a).

Section 16(f) of the LWA requires a study of transportation alternatives and specifies
the requirements for this study. It states that the Secretary shall conduct a study
comparing the shipment of waste to the WlPP by both truck and train, including the
use of dedicated trains. The report based on this study must include consideration
of the following topics:

• Occupational and public risks and environmental impacts

• Emergency response capabilities

• Estimation of comparative costs (including truck, regular, and dedicated train
transportation)

This study has been organized to address these requirements for each of the
transportation options described in the report.

1.3.1 Overall Study Base

This report draws from many of the analyses presented in the SEIS for transportation
and emergency response. In instances where the SEIS data and analyses are still
valid, they have been incorporated into this report. In instances where SEIS data or
analyses require updating, new analyses are presented. Current Integrated Data Base
(IDB) data indicate that only 2,300,000 cubic feet (65,000 cubic meters) of TRU
waste are currently available for emplacement and that waste generation projections
indicate that somewhat less than a total of 6,200,000 million cubic feet (175,584
cubic meters) will be available for emplacement by 2018. This study is based upon
a full repository with a capacity of 6,200,000 cubic feet, an amount that is consonent
with the volume limitation of the LWA. This results in a conservative analysis, which
provides the upper bound for risks, costs, and emergency response.
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1.3.2 Transportation Options

The LWA requires that three transportation options be evaluated in this report: truck,
regular train, and dedicated train.

A truck shipment will consist of a tractor and a trailer transporting three TRUPACT-lls
or one RH-72B. All trucks used for these shipments will be dedicated to the WIPP
Project and not used for other purposes.

For this study, a regular train consists of one railcar transporting up to nine TRUPACT-
IIs or three RH-72Bs on a train carrying general freight. Up to 18 TRUPACT-IIs or six
RH-72Bs could be carried by a regular train. Waste cars would be flanked by idler or
buffer cars. This is in accordance with the regulatory requirement for hazardous
materials shipments via regular train service (49 CFR 174.85). in the regular train
transportation analysis, waste from NTS and LANL during the disposal phase are
assumed to be shipped by truck because these sites do not currently have rail access.

A dedicated train consists of a locomotive, two empty cars (idler cars) serving as
buffers in front and behind, two or three railcars transporting up to 18 TRUPACT-IIs
or six RH-72bs, and a caboose or passenger car at the rear of the train. The caboose
or passenger car would carry an emergency response specialist trained in WIPP
shipments. Dedicated trains would transport waste only and would not be used for
transporting other freight.

1.3.3 Risk Analyses

The risk analysis estimates impacts from transportation. Pollution health effects,
injuries, fatalities, and radiologicai and chemical exposures are estimated. Impacts
from truck shipments, regular train, and dedicated train have been estimated for the
disposal phase.

1.3.4 Emergency Response

In section 16(c), Accident Prevention and Emergency Response, of the LWA, the DOE
is required to establish a training program for States and Indian tribes through whose
jurisdiction TRU waste will be transported. This program must include command and
control training, first responder training, and instruction of radiological protection and
emergency medical personnel in procedures for responding to an incident/accident
involving TRU waste. The DOE is also required to assist the States in acquiring
emergency response equipment. If one of the train options is selected for the disposal
phase, then consideration will have to be given to what additional training, if any,
would be required for railroad employees that is not already included in their training
program.

This section of the study describes the emergency response requirements of both
truck and train transportation as required in section 16(f) of the LWA. The scope of
the emergency response portions of the study encompasses a description of the
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emergency response capabilities of Federal, State, local, Indian tribe, and private
emergency responders along the highway and train corridors from the waste storage
sites to the WIPP. Also included with the analyses are the capabilities of regional
sources of emergency response assistance such as DOE's region-wide radiological
response teams and state hazardous materials (HAZMAT) teams.

Current emergency response capabilities for the disposal phase are examined in this
section. Additional capabilities needed to respond to potential incidents/accidents
along WIPP shipment routes are also identified.

1.3.5 Comparative Costs

As required in section 16(f) of the LWA, this section defines and compares costs for
each transportation option considered in the report. Shipment costs are included for
each option for the disposal phase. Cumulative costs were calculated for each
shipment from the point of origin to the WlPP. Costs include round trip and total
costs for each transportation option. Emergency response costs are not included for
purposes of comparison because they are not within the scope of this study.
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2.0 TRANSPORTATION REQUIREMENTS

This chapter presents a summary of the regu/ations affect/ng sh/pment of CH- and RH-
TRU waste to the WIPP.

Federal requirements for safely transporting radioactive waste are established by
Federal statutes and regulations. Agencies within the Federal government have
promulgated regulations in the Code of Federal Regulations (CFR). U.S. Nuclear
Regulatory Commission (NRC} regulations are found in 10 CFR. Occupational, Safety,
and Health Administration (OSHA) regulations are found in 29 CFR. U.S.
Environmental Protection Agency (EPA) regulations are found in 40 CFR. Federal
Emergency Management Agency (FEMA) regulations are found in 44 CFR. U.S.
Department of Transportation (DOT) regulations are found in 49 CFR. U.S.
Department of Energy (DOE) regulations are found in the latter part of 10 CFR; DOE
also issues Orders that provide policy and guidance to its contractors for operations
regarding the implementation of all of these applicable transportation regulations.

2.1 U.S. Department of Transportation (DOT)

The DOT derives its primary_regulatory authority for hazardous materials from the
Hazardous Materials Transportation Act of 1975 [HMTA; 49 USC (United States Code)
§§1801 et seq.] as amended by the Hazardous Materials Transportation Uniform
Safety Act of 1990 (HMTUSA; PL 101-615). This authorizes the Secretary of
Transportation to set safety regulations applicable to all common modes of
transportation. The 1980 WIPP Fina/Environmental/mpact Statement (FEIS) and the
Second Modification of the Consultation and Cooperation Agreement between the
DOE and the State of New Mexico committed the DOE-WIPP to comply with applicable
DOT and NRC regulations. Applicable hazardous materials regulations are found in 49
CFR Parts 107 and 170-179. The HMTA includes the following major provisions"

• Federal law may preempt State or local government or Indian tribe requirements
when the requirement does not meet standards set forth in 49 CFR 107.202.

• DOT has jurisdiction over hazardous materials shipments affecting interstate,
intrastate, and foreign commerce.

• DOT is authorized to provide grants for public sector planning and training in
support of emergency planning efforts of States, local communities, and Indian
tribes to deal with hazardous materials transportation.

• DOT is required to collect information from carriers on transportation
incidents/accidents and to publish an annual report.

• For all hazardous materials shipments, including Highway Route Control
Quantities, the DOT issues regulations on"

• Hazardous materials classification
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• Packaging
• Marking
• Labeling
• Notification
• Shipping papers
• Placarding
• Routing
• Emergency communications

In addition to the hazardous materials shipments covered by the HMTA, the Federal
Railroad Safety Act (FRSA) (45 USC § § 421-441 ) and its implementing regulations in
49 CFR Parts 200-268 authorize the DOT through the Federal Railroad Administration
(FRA) to regulate all aspects of train safety.

The Surface Transportation Assistance Act (STAA) of 1982 (49 USC §§ 2301-2316)
and implementing regulations in 49 CFR Part 350 authorize the Federal Highway
Administration to issue grants to States to be used to develop inspection programs.
Included in this authorization is the development of procedures to enforce the
highway-related portions of 49 CFR Parts 171 - 179. The STAA includes the maximum
weight limits that the states must allow.

The Federal Highway Administration (FHWA) is also authorized to enforce motor
vehicle safety requirements. The Motor Carrier Safety Act of 1984 (49 USC §§ 2501-
2520, as amended) and its implementing regulations in 49 CFR Parts 350-399
authorize the FHWA to enforce minimum safety standards for commercial motor
vehicles and operators. The Commercial Motor Vehicle Safety Act of 1986 (Title XII
of PL 99-570) authorizes the FHWA to establish commercial driver's license standards,
requirements, and penalties. Testing requirements for such a license include a
knowledge test on hazardous materials (see 49 CFR Part 383).

2.2 U.S. Nuclear Regulatory Commission (NRC)

The NRC regulates the packaging, preparation, and transfer of commercial nuclear
material under the Atomic Energy Act of 1954 as amended (42 USC § 2011 et seq.)
and its implementing regulations at 10 CFR Parts 20, 60, and 71-73. The 1980 WIPP
FEIS committed the DOE to comply with NRC regulations. This was reinforced in the
Second Modification of the Consultation and Cooperation Agreement between the
State of New Mexico and the DOE. in this agreement, the DOE committed to
transport TRU waste only in NRC-certified packaging. The NRC is responsible for
certifying packaging to ensure that specific standards and criteria are met. NRC
packaging approval standards are contained in 10 CFR Part 71, Packaging and
Transportation of Radioactive Materials.

In NRC regulations governing the transportation of radioactive materials (10 CFR Part
71 ), "packaging" describes the shipping container or cask, and "package" describes
the shipping container with its contents. An NRC-certified Type B packaging is
required for transporting the type of waste that will be sent to the WIPP. It should
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withstand both normal transportation conditions and transportation incidents/accidents
without releasing its contents.

To certify the packaging design, the applicant (packaging developer) must submit a
Safety Analysis Report for Packaging (SARP) to the NRC. A SARP includes:

• A description of the packaging

• An evaluation of the packaging

• A description of the quality assurance (QA) program for the packaging,
including:

• Design
• Fabrication
• Assembly
• Testing
• Maintenance
• Repair
• Modification
• Use

The packaging description must include the containment system, construction
materials, weights and dimensions, methods of fabrication, and lifting and tiedown
devices. In addition, the description must include information about the payload,
including radioactive constituents, their quantity, fissile constituents, chemical and
physical form, and maximum payload-generated heat.

Evaluations must demonstrate compliance with standards specified in 10 CFR Part 71.
Standards in Subpart E of 10 CFR Part 71 include general design requirements
(fastening devices for containment vessels and maximum surface temperatures, for
example), requirements for lifting and tiedown devices, external radiation limits, and
special requirements for packaging containing fissile materials or plutonium with
activities in excess of 20 curies. Subpart F specifies evaluations that must be
performed to demonstrate that the packaging can withstand normal and
incident/accident conditions without loss of integrity.

Evaluations of responses to normal transportation conditions must include:

• Exposure to high (100°F/38°C) and low (-40°F/-40°C) temperatures

• Reduced (3.5 psi/24.5 kilopascai) and increased (20 psi/140 kilopascal) external
pressure

• Vibration normally incident to transport
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• Water spray simulating a heavy rainfall of approximately 2 inches (5
centimeters) per hour for at least one hour

• A free drop from a specified distance (handling drop) with the weight of the
packaging determining the drop distance

• Impact by a vertical steel cylinder, 1.25 inches (3.1 8 centimeters) in diameter,
dropped from a height of 40 inches (1 meter) onto the most vulnerable surface
of the packaging

Packaging response to incident/accident conditions must also be determined. To be f
certified by the NRC as Type B (10 CFR 71.73), packaging must demonstrate
resistance to severe conditions expected in a transportation accident. To simulate
hypothetical incident/accident conditions, the NRC has specified a series of impact,
thermal, and immersion tests performed in a specified sequence. Acceptable
packaging performance can be demonstrated by analysis and/or testing. For
incident/accident conditions, tests must be directed at the weakest part of the
packaging where maximum damage is expected. The test sequence and hypothetical
incident/accident conditions are:

1. A free fall drop from a height of 30 feet (9 meters) onto a flat, unyielding
surface

2. A drop from a height of 40 inches (1 meter) onto a steel bar that is 6 inches
(1 5 centimeters) in diameter and no less than 8 inches (20 centimeters) long,
mounted on an unyielding surface

3. Exposure to a surrounding heat flux (engulfing fire) with a minimum temperature
of 1475°F (800°C) for 30 minutes

4. Exposure of undamaged packaging to an external pressure equivalent to
immersion under at least 50 feet (15 meters) of water for no less than 8 hours

For the QA program, the applicant must identify any established codes and standards
proposed for the design, fabrication, assembly, testing, maintenance, and use of the
packaging. Quality assurance requirements are described in 10 CFR Part 71, Subpart
H.

When the application is judged to be complete and accurate and all pertinent
requirements are met, the NRC issues a Certificate of Compliance (COC). The COC
specifies procedures for the fabrication, operation, and maintenance of the packaging
and defines the payload that may be transported. The certificate is valid for five
years. At the end of this period, it may be renewed by submitting an application.

TRUPACT-IIs, which are NRC-certified packaging, will be used to ship CH-TRU waste.
They have been designed and constructed and are certified to meet 10 CFR Part 71
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requirements for Type B normal form packaging. Type B packaging must be used to
ship TRU waste with activity of more than 20 curies of plutonium per package.

On March 3, 1989, the TRUPACT-II developer submitted documentation required for
certification to the NRC (on behalf of the DOE). This documentation consisted of a
comprehensive SARP (DOE, 1989a) for the TRUPACT-II, a document with additional
information requested by the NRC, and the final results of TRUPACT-II tests. The
SARP provides a detailed description of the TRUPACT-II design, operation,
maintenance, payload (CH-TRU waste), and quality assurance programs. It also
documents TRUPACT-II performance in the regulatory tests described previously.

TRUPACT-II compliance with 10 CFR Part 71 was demonstrated by a combination of
analyses and testing. A COC was issued by the NRC on August 30, 1989, for the
TRUPACT-II packaging. The latest version of the SARP (DOE, 1989a) was sent to the
NRC in September 1992. The amended COC was issued by the NRC in November
1992 (NRC, 1992). Currently, TRUPACT-IIs are not certified to transport all TRU
waste forms. Modifications to the waste form or additional testing of the waste or the
TRUPACT-II will be necessary, and the COC will be amended as required to transport
all CH-TRU waste meeting the Waste Acceptance Criteria to the WlPP.

It is anticipated that RH-TRU waste will be transported in the RH-72B. The RH-72B
is a smaller version (5/8 the size) of the NuPac 125B. It has been designed to meet
NRC Type B requirements. After DOE transportation and packaging approval, the DOE
will apply to the NRC for a COC, which must be issued prior to transporting any waste
in the RH-72B. The 125B was certified by the NRC and was subsequently used to
transport waste from the core of the damaged Three Mile Island reactor. In order for
the design of the RH-72B to be certified by the NRC, it will be necessary to
demonstrate compliance with the NRC requirements in 10 CFR Part 71 for Type B
packaging. Because the RH-72B is a scaled-down version of the 125B, analysis will
be the primary method for demonstrating compliance.

2.3 U.S. Department of Energy (DOE)

The DOE requires compliance with transportation rules and regulations primarily
through DOE Orders. DOE Orders that directly apply to transportation are briefly
summarized below.

• DOE Order 1540.1 A, Materials Transportation and Traffic Management

This Order establishes DOE policies and procedures for the management of
materials transportation activities, including traffic management, for other than
intrabuilding and intrasite transfers.

• DOE Order 1540.2, Hazardous Materia/Packaging for Transport- Administrative
Procedures
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This Order standardizes the current approval procedure for hazardous material
packaging to ensure that DOE packaging designs and transportation operations
ensure _ublic health and safety in accordance with DOT regulations and
equivalent standards described by the NRC.

• DOE Order 1540.3A, Base Technology for Radioactive Material Transportation
Packaging Systems

This Order establishes DOE policies and responsibilities for coordinating and
planning base technology for packaging systems used to transport radioactive
material.

• DOE Order 5480.3, Safety Requirements for the Packaging and Transportation
of Hazardous Materials, Hazardous Substances, and Hazardous Wastes

f This Order establishes the DOE safety requirements for the packaging and
transportation of hazardous materials, hazardous substances, and hazardous
wastes.

• DOE Order 5500.1 B, Emergency Management System

This Order establishes overall policy and requirements for the DOE Emergency
Management System (EMS). EMS provides the framework for development,
coordination, and direction of planning, preparedness, and readiness assurance
activities.

• DOE Order 5500.2B, Emergency Categories, Classes, and Notification and
Reporting Requirements

This Order establishes DOE emergency categories, classes, and notification and
reporting requirements to facilitate the communicatmn and reporting of
emergency events.

• DOE Order 5500.3A, Planning and Preparedness for Operational Emergencies

This Order establishes requirements for operational emergency planning and
preparedness involving the DOE or requiring DOE assistance.

2-6

III III IIIII IIIII



3.0 RESPONSIBILITIES

This chapter describes the primary responsibilities of Federal agencies, States, Ioca/
governments, Indian tribes, and DOE contractors with respect to WIPP transportation-
related issues.

3.1 Federal Responsibilities

The responsibilities of the U.S. Department of Energy (DOE), the U.S. Nuclear
Regulatory Commission (NRC), and the U.S. Department of Transportation (DOT) are
described in this section.

3.1.1 U.S. Department of Energy (DOE)

The DOE provides management direction and guidance for all WiPP-related
transportation activities. The DOE uses Orders to protect the health and safety of the
public and workers. These Orders apply the requirements in regulations promulgated
by:

• The U.S. Department of Transportation (DOT)

• The U.S. Nuclear Regulatory Commission (NRC)

• The U.S. Environmental Protection Agency (EPA)

• The Federal Emergency Management Agency (FEMA)

States, local governments, and indian tribes may have different requirements.
However, their requirements may be preempted by the Federal requirements if they
do not meet the standards in DOT regulation 49 CFR 107.202. That section
establishes three different standards for preemption for separate areas of regulation.
These standards are intended to ensure that non-Federal requirements do not unduly
vary from or pose an obstacle to compliance with Federal law.

The Assistant Secretary for Environmental Restoration and Waste Management (EM)
of the DOE provides overall management and guidance for the WIPP program and for
transportation activities. EM manages, operates, and maintains TRANSCOM, the
current satellite Transportation Tracking and Communications System that will track
WIPP shipments. The Assistant Secretary for Environment, Safety, and Health is
specifically responsible for overseeing transportation safety.

The DOE Albuquerque Operations Office (DOE/AL) is responsible for all off-site WlPP
Project transportation activities. Specific DOE/AL transportation responsibilities
include:

• Ensuring that all transportation activities are conducted in accordance with
applicable statutes, regulations, and other requirements
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• Providing training for emergency response organizations of State and local
governments and Indian tribes

• Providing liaison with States, local governments, and Indian tribes regarding
transportation issues

• Overseeing the development, certification, manufacture, and maintenance of
f packaging

• Overseeing the transportation carrier subcontractor responsible for truck
shipments

• Overseeing the design, development, and manufacture of transportation
equipment for the WlPP

• Conducting studies and analyses to support WIPP transportation

• Overseeing the equipment and providing technical expertise for the
Incident/Accident Response Team (IART)

The DOE is represented on the Federal Radiological Preparedness Coordinating
Committee (FRPCC) under FEMA leadership. The DOE has the lead role for
coordinating radiological monitoring and for assisting during any WIPP-related
incident/accident. The DOE maintains the Radiological Assistance Plan (RAP) for each
region as well as a Radiological Assistance Team (RAT) for the actual response to
emergencies.

3.1.2 U.S. Nuclear Regulatory Commission (NRC)

The NRC certifies the design, manufacturing, and quality assurance (QA) of TRU
waste shipment packaging. In this role, the NRC ensures that all packaging proposed
and used for shipments of TRU material (including WIPP-related shipments) meets the
design requirements specified in 10 CFR Part 71. The Land Withdrawal Act (LWA),
section 16(a), reaffirms the responsibility of the WIPP to have its packaging certified
by the NRC.

The NRC periodically audits the TRUPACT-II QA program. The QA program includes
a rigorous quality records program specifying record-keeping requirements, including
the identification of records to be permanently maintained.

3.1.3 U.S. Department of Transportation (DOT)

The DOT is authorized through the Surface Transportation Assistance Act of 1982 (49
USC §§ 2301-2316) to establish the Motor Carrier Safety Assistance Program
(MCSAP). Under this act, the DOT issues grants to States for developing inspection
programs, overseeing motor vehicle safety, and establishing minimum standards for
safe motor vehicle operations. From this, the Commercial Vehicle Safety Alliance

i
3-2



(CVSA) has been established as a cooperative entity to set inspection and out-of-
service criteria for vehicle inspections. All of the States (with the exception of South
Dakota and Hawaii) are participating members of the CVSA.

The Commercial Drivers License standards, requirements, and penalties in 49 CFR Part
383, as part of the CVSA inspection program, were established in the Commercial
Motor Vehicle Safety Act of 1986.

The DOT requires emergency response information for hazardous materials shipments
to mitigate any transportation incidents/accidents. Minimum information includes:

• Basic description and technical name of the hazardous material

• Immediate hazards to health

• Risks of fire or explosion

• Immediate precautions to be taken in the event of an accident or incident

• Immediate methods for handling spills or leaks in the absence of fire

• Preliminary first aid measures

This information must be maintained by the carrier and the vehicle driver in a location
that is immediately accessible. This information must also be maintained at the facility
when the hazardous material is present and must be accessible to facility personnel.

Carriers are required to notify the DOT of hazardous materials transportation
incidents/accidents by phone and in writing. The DOT collects this information from
the carriers and prepares an annual summary report concerning hazardous (including
radioactive) materials transportation incidents/accidents involving:

• Fatalities

• Injuries requiring hospitalization

• Estimated damage to property exceeding $50,000

• An evacuation of the general public lasting one or more hours

• Closing or shutting down one or more major transportation arteries or facilities
for one or more hours

• Fire

• Breakage
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• Spillage

• Suspected radioactive contamination

• Any situation the carrier thinks should be reported

The DOT document Guidelines for Selecting Preferred Highway Routes for Highway
Route Controlled Quantity Shipments of Radioactive Materials (DOT, 1984) provides
guidelines for State and Indian tribe officials.

3.2 State Responsibilities

States are responsible for emergency response for transportation incidents/accidents,
routing for WIPP transportation, and, in the case of New Mexico, project oversight.

States are responsible for responding to incidents/accidents within their borders. As
part of this responsibility, States:

• Develop emergency response plans

• Organize, train, and deploy response teams

• Negotiate interstate agreements (multistate compacts) for incidents/accidents
close to their borders

I

• Work with local governments to enhance emergency response skills

For WIPP shipments, States would most likely be responsible for radiological
monitoring at any incident/accident site, at least in the initial stages of an accident.

Under DOT requirements (49 CFR 177.825), interstate highways are preferred for
Highway Route Control Quantity (HRCQ) shipments of radioactive materials. States
may designate alternate preferred routes in accordance with a process established by
DOT. For alternative preferred routes to become effective, the State must give written
notice to the DOT, and the DOT must acknowledge receipt in writing.

Under the authorizing legislation for WIPP (PL 96-164), DOE must consult and
cooperate with officials of the State of New Mexico with respect to the State's health
and safety concerns. One of the several agreements between New Mexico and the
DOE, the Supplemental Stipulated Agreement, made both parties responsible for
coordinating emergency response planning.

Two cooperative agreements between the DOE and regional organizations of States
provide a formal mechanism for the DOE to cooperate with large groups of States on
WIPP transportation issues. The Western Governors' Association (WGA) (including
governors from 11 western States) and the Southern States Energy Board (SSEB)
(including 16 southeastern States plus Illinois, Indiana, and Ohio) have worked closely
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with the DOE to facilitate such programs as emergency response training. Their roles
permit the DOE to establish effective liaisons with the States.

3.3 Local Government Responsibilities

Local governments along a transportation route are responsible for emergency
response to a transportation accident. In most cases, the local government
emergency resDonder would be the first responder at the incident/accident scene, in
this role, the first responder must evaluate the situation, rescue any victims, contain
or prevent the spread of contamination, and attempt to secure the site. The first
responder is also responsible for notifying the appropriate emergency response officials
at the State and Federal levels.

!n addition, States must consult with local governments in the course of selecting
alternate transportation routes for WIPP shipments.

3.4 Indian Tribal Responsibilities

Indian tribes are responsible for emergency responses for transportation
incidents/accidents occurring within their jurisdictions. Indian tribes are responsible
for responding to the immediate emergency, saving human life if it is endangered,
taking appropriate containment actions, and contacting appropriate Federal and State
radiological response team members for assistance. Along with the States, the Indian
tribes have been involved in coordination activities with the DOE through specific
agreements. Indian tribes also designate preferred routes for WlPP shipments within
their land as long as DOT procedures are followed.

3.5 DOE Contractor Responsibilities

Westinghouse Waste Isolation Division (WlD) functions as the management and
operating contractor (M&O) for the WIPP. In this role, its responsibilities include:

• Assisting in designing, testing, and document preparation for the certification
of Type A and B packagings

• Assisting in developing and presenting training materials and courses

• Assisting in procuring transportation equipment (that is, trailers)

• Managing subcontractors and providers of medical personnel training

• Managing the contract carrier

• Particioating in the incident/Accident Response Team (IART)

• Assisting in operating the Central Monitoring Room (CMR) at the WIPP
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The contract carrier is responsible for operating the DOE WIPP truck transportation
fleet. In this role, they must:

• Provide dedicated tractors and qualified, trained, and dedicated drivers
according to requirements in 49 CFR Part 391

• Ensure that vehicles under carrier control are operated in a safe manner

• Use the Transportation Tracking and Communication System (TRANSCOM) (see
Section 4.6) to notify the WIPP site CMR, local law enforcement, and other
emergency response personnel as required in the event of an incident/accident

• Implement package recovery procedures that ensure recovery of damaged
transportation equipment and packages

The M&Os at the generator sites are responsible for certifying that waste meets the
WIPP Waste Acceptance Criteria (WAC) and for loading the waste in TRUPACT-lls or
RH-72Bs.

The rail carrier responsibilities include:

• Ensuring that its trains are operated in a safe manner and in accordance with
applicable regulations (49 CFR Parts 100-177 and 200-268)

• Utilizing the TRANSCOM system operated by the DOE

• Notifying the WIPP Project Manager in the event of an incident/accident

• Implementing DOE package recovery procedures and assisting the DOE in
recovering any damaged packages.
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4.0 TRANSPORTATION SYSTEM

This chapter describes the system that will be used to transport WIPP waste.
Sections in this chapter describe the containers to be used for transporting the waste
and the major components of each transportation option.

4.1 Packaging

The number of TRUPACT-IIs required for the disposal phase is still under study by the
DOE. The required number of RH-72Bs (still to be determined) will be built for the
disposal phase.

4.1.1 TRUPACT-IIs for CH-TRU Waste

As shown in Figure 4-1, the TRUPACT-II is a container with a flat bottom and a domed
top. Containers are transported in an upright position. Overall dimensions of the
TRUPACT-II are approximately 8 feet (2.4 meters) across and 10 feet (3 meters) high.
To provide double containment for TRU waste, the container consists of inner and
outer containment vessels. The inner containment vessel is approximately 6 feet (1.8
meters) across and 6 feet (1.8 meters) high. NRC regulations require that two
separate levels of containment be used for shipments of plutonium in excess of 20
curies per container. The inner and the outer containment vessels have removable lids
that are held in place by banded locking rings and retaining tabs. Containment vessels
are nonvented and are designed for a maximum normal operating pressure of 50
pounds per square inch gauge (3.5 kilograms per square centimeter).

The inner containment vessel is a stainless steel pressure vessel that contains the
waste payload. The payload is protected by spacers made of aluminum honeycomb
located in each of the two domed heads of the inner vessel (Figure 4-1). The lower
body of the inner containment vessel has a closure ring with two grooves, each
containing an O-ring seal. The upper lid of the vessel has a flat mating surface that
seals against the two O-rings once the lid and the body are assembled. Compression
of the O-rings between the lids and the body forms a bore-type seal. As the lid is
lowered onto the body, retaining tabs on a locking ring slide through recesses in the

mating tabs on the body. When the lid is fully engaged, the locking ring can be
rotated to the closed position. However, the locking ring cannot be rotated unless the
lid is correctly mated to the body. The locking mechanism secures the lid to the body
to maintain leaktight seals under both normal and incident/accident conditions.

The outer containment assembly is made of stainless steel and polyurethane foam.
It consists of an exterior stainless steel shell and a stainless steel pressure vessel
(Figure 4-1 ). Between these steel shells is a layer of fire-retardant polyurethane foam
approximately 10 inches (25 centimeters) thick. Steel walls surrounding the foam
layers are lined with a heat-resistant, ceramic-fiber paper, which enhances the
resistance of the polyurethane foam to fire damage. On the outside of this foam and
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Figure 4-1. TRUPACT-11 Shipping Container for CH-TRU Waste (Schematic)
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ceramic fiber, the exterior stainless steel shell acts as a protective structure and an
impact limiter. This multilayered design increases the overall strength of the container
and provides the ability to withstand potential incidents/accidents associated with
transportation. As with the inner containment vessel, the lower body of the outer
containment vessel has a seal flange ring with two grooves, each containing an O-ring
seal. The upper lid of the vessel seals against the two O-ring assemblies. The locking
ring secures the lid in place and maintains leaktight seals under both normal and
incident/accident conditions, providing the same containment capability as the inner
vessel and resulting in double containment.

i

The maximum capacity of each TRUPACT-II is 7,265 pounds (3,370 kilograms) of
payload, including pallets, slip sheets, and waste, packed in either fourteen 55-gallon
drums, two 67-cubic-foot (1.9-cubic-meter) standard waste boxes, or one ten-drum
overpack (TDOP). Maximum gross shipping weight of a loaded TRUPACT-II is 19,250
pounds (8,730 kilograms). The average empty weight of a TRUPACT-II is 12,705
pounds (15,763 kilograms). The tractor is estimated to weigh 18,000 pounds (8,165
kilograms), as indicated in the contract carrier management plan. The trailer is
estimated to weigh 1O,000 pounds (4,536 kilograms), for an estimated combined total
weight of 28,000 pounds (12,701 kilograms). Actual weights of individual TRUPACT-
IIs will vary within design limits. The weight of the waste plus the .TRUPACT-II will
be load-managed to ensure that each shipment does not exceed the 80,000-pound
(36,288-kilogram) gross vehicle weight rating (GVWR) for the tractor, trailer, and
cargo. Up to three TRUPACT-IIs will be loaded onto a custom-designed semitrailer
pulled by a conventional tractor. For train shipments, up to nine TRUPACT-ils could
be transported on each railcar. The railcars can carry up to 180,000 pounds (81,630
kilograms).

4.1.2 RH-72Bs for RH-TRU Waste

The RH-72B is a cylinder consisting of a separate inner vessel within an outer cask
protected by impact lirniters at each end. A schematic diagram is shown in Figure
4-2. Neither the outer cask nor the inner containment vessel is vented. Each is
capable of withstanding an internal pressure of 150 pounds per square inch (10
kilograms per square centimeter) gauge. Payload capacity of each RH-72B is 8,000
pounds (3,629 kilograms). The payload will consist of RH-TRU waste in 30- or 55-
gallon (11 4- or 208-liter) drums contained in a canister. The weight of the canister
is included in the total payload. The RH-72B is designed to allow transport of a single
canister per highway shipment. A RH-72B will be loaded onto a custom-designed
semitrailer pulled by a conventional tractor. For train shipments, up to three RH-72Bs
could be transported on each railcar.

The inner containment vessel is made of stainless steel and provides a cavity
approximately 26.5 inches (67 centimeters) across and 123 inches (3.1 meters) long
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canister. The lid is secured to the body of the vessel by eight closure bolts. To center
the canister and facilitate its insertion/removal, internal spacers are provided at the top
and bottom and at two locations near the middle of the inner vessel.

The outer cask is a stainless steel vessel constructed of two concentric shells
enclosing a cast-lead shield. The shield is for protection against gamma radiation and
is approximately 1.9 inches (4.8 centimeters} thick. The outer cask is approximately
142 inches (3.6 meters) long and has an outer diameter of 42 inches (1.1 meters).
It is protected at each end by energy-absorbing impact l/miters, which are stainless
steel shells filled with polyurethane foam. Impact l/miters also act as thermal
insulators to protect seal areas from fire in the event of an incident/accident.

The payload canister, or RH waste canister, is a DOT 7A Type A carbon steel single
shell container measuring approximately 26 inches (66 centimeters) in diameter with
an overall length of 121 inches (3.1 meters). The canister is vented, using a carbon-
composite high efficiency particulate air (HEPA) filter, and is capable of transporting
three 55-gallon (208-liter) waste drums.

4.2 Transportation Fleet

This section describes the vehicles (trucks, regular trains, and dedicated trains) that
will be used for transporting waste.

4.2. I Trucks

Tractors for transporting CH- and RH-TRU waste to the WlPP will be provided by the
contract carrier. Trailers and shipping containers will be provided by the DOE. All
vehicles will be late models and be replaced after 3 years or 300,000 miles (482,700
kilometers), whichever comes first, throughout the program. Trucks will transport
three TRUPACT-IIs or one RH-72B. A sufficient number of tractors will be located in
a 50-mile radius of the WIPP.

All equipment and drivers used by the contract carrier to transport TRU waste will:

• Conform to applicable Federal Motor Carrier Safety Regulations in 49 CFR Parts
350-399

• Comply with DOE contractual agreements

• Meet all functional requirements for TRU waste shipments

• Be operated by driver personnel trained in compliance with 49 CFR Parts 172
and 177

• Have special equipment related to safety
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For example, topreventspeed limitsfrom beingexceeded,vehicleswillbe equipped
with governorsto limitspeed to a maximum of 65 miles(105 kilometers}per hour.
Inaddition,tractorswillhave a Tripmaster,which willautomaticallyrecordallthe

speeds reached by the vehicleduring travel.Tractorswillalsobe equipped with
radiationdetectioninstruments for use by traineddriversin the event of an
incident/accident.

Tractor specifications are presented in Appendix L of the WlPP SEIS (DOE, 1990a).
These specifications are based in part on the experience of DOE and its predecessors
of nearly 50 years in the transportation of radioactive materials.

Each TRUPACT-II trailer is a gooseneck, single-drop design commonly used in
commercial fleet operations. The trailer is designed to transport up to three loaded
TRUPACT-IIs. The TRUPACT-II transportation trailer is 42.2 feet (12.9 meters) long.
The load-bearing bed is 40 inches (1 meter) above ground, and, when loaded with
TRUPACT-lls, the overall height is 160 inches (4.1 meters}.

Each trailer is provided with 12 special tiedown devices used for securing the
TRUPACT-II to the trailer in a vertical position. Tiedowns are adjustable-length U-bolts
clamping down on corresponding flanges on the TRUPACT-II. Tiedown flanges on the
TRUPACT-il are designed to meet the requirements of 10 CFR 71.45. U-bolt tiedowns
on the trailer meet the requirements of 49 CFR 393.102. The TRUPACT-II SARP
submitted to the NRC in March 1989 provides the necessary analyses demonstrating
how the TRUPACT-II tiedown system meets these requirements. The trailer has been
through a series of tests demonstrating that it can be operated safely on the nation's
highways without additional requirements.

To facilitate safe and efficient transportation, the DOE has developed detailed
operating plans and has provided facilities for communication, including a dual
satellite-based vehicle tracking system. This system, called TRANSCOM, is discussed
in Section 4.6. In addition, a dedicated carrier has been awarded a contract for the
truck transportation of TRU waste to the WIPP. This contract, which runs for three
years and has options for two one-year extensions, contains provisions for the safe
and efficient transportation of TRU waste and for the proper response to
transportation emergencies. The key provisions of the contract include, but are not
limited to, the following:

• Tractors are to be domiciled and maintained within 50 miles (80 kilometers) of
the WIPP and will be dispatched with a DOE-owned trailer and empty shipping
containers for CH-TRU or RH-TRU waste.

• The DOE will operate a transportation operations control center called the
Central Monitoring Room (CMR) 24 hours a day, 7 days a week. This center
will maintain day-to-day contact with the contract carrier and the drivers.

• The contract carrier will be: -quired to meet Federal regulatory requirements for
transporting radioactive ana hazardous materials, including driver training.
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• At facilitieswithlargevolumes of waste, thedriverwilldepositthe trailerand

packaging attheloadinglocationdesignatedby thefacilityand pickup a loaded
trailerforthe returnshipment back to the WIPP.

• At facilities with small volumes of waste, it is probable that the driver will
deposit the trailer and packaging at the loading location designated by the
facility and wait for facility personnel to load the container and trailer and
release it to the driver for the return trip to the WlPP.

• Upon arriving at WiPP, the driver will deposit the trailer and the loaded
TRUPACT-IIs or RH-72Bs at a designated location and return with empties to
the carrier's local terminal for further dispatching.

• The contract carrier will be required to perform verifiable routine maintenance
and inspections on the tractors and trailers before, during, and after each
shipment.

• The DOE will be responsible for any maintenance and repairs to the trailer and
shipping containers. If the trailer or containers need repair while en route, the
contract carrier will follow established procedures after receiving approval from
the DOE Manager of Packaging and Transportation for the WIPP.

• The contract carrier is required to provide a dispatcher, who will act as a single
point of contact for the DOE Technical Representative in dealing with the
scheduling of shipments and with the coordination and resolution of problems
associated with shipments.

One of the provisions of the contract is the requirement that the carrier prepare a
management plan. The plan has been prepared and is summarized in the 1990 WlPP
SEIS (DOE, 1990a).

4.2.2 Regular Train

Regular trains could carry the TRU shipment as part of their regular train service. This
study assumes that up to three railcars with TRUPACT-IIs or RH-72Bs could be
transported in regular train service. These cars could carry up to 18 TRUPACT-IIs or
six RH-72Bs. Details and specifications for rail transportation have yet to be
completed.

If procedures for regular trains are developed, they will meet all applicable DOT
regulatory requirements.

4.2.3 Dedicated Train

As for regular train transportation, details and specifications for dedicated train
shipments are not yet complete. Unlike the regular train, the dedicated train option
would be characterized by the following:
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• The train would not carry any other cargo.

• A caboose or passenger car would follow the last idler car in order to carry an
emergency response specialist.

If procedures for dedicated trains are developed, they will meet all applicable DOT
regulatory requirements.

4.3 Shipment Options

This section describes the options for transporting waste by truck or train.

4.3.1 Truok Transportation

TRU waste shipments during the disposal phase will use the routes shown in Figure
4-3. These routes were previously identified in the SEIS (DOE 1990a). The routes
were selected in accordance with 49 CFR 177.825. Each truck shipment will carry
three TRUPACT-IIs or one RH-72B.

4.3.2 Train Transportation

Routes from the generator/storage site to the WIPP via Class 1 railroad routes were
described in the WlPP SEIS (DOE, 1990a). Since the issuance of the WlPP SEIS,
some minor route changes have occurred due to rail line abandonments. Typical
routes are presented in Figure 4-4. Details and specifications for train transportation
have not yet been completed. The present design of the TRUPACT-IIs would allow
them to be placed on flatbed cars. Tiedown procedures will need to be developed
based on American Association of Railroads and NRC requirements. These procedures
must be approved by the originating railroad prior to train shipments.

4.4 Waste Volumes

The 1992 DOE Integrated Data Base (IDB; DOE, 1992) specifies the amount of DOE
CH- and RH-TRU waste currently in storage at DOE sites, as well as TRU waste
volumes projected to be generated through the year 201 8. The amount of waste in
storage and projected to be generated is less than the WIPP LWA disposal capacity
of 6,200,000 cubic feet (1 75,584 cubic meters). To present a conservative analysis,
the CH-TRU waste volumes for each site were scaled up and added to the RH-TRU
waste volumes to obtain a total waste volume of 6,200,000 cubic feet (175,584
cubic meters). Table B-1 (Appendix B) presents both the projected and scaled-up
volumes of TRU waste.
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4.5 Waste Shipments

Table B-2 (Appendix B) presents the number of shipments required to transport the
WlPP design capacity volume. Los Alamos National Laboratory (LANL) and the
Nevada Test Site (NTS) can currently ship by truck only, because there is no rail
access. Therefore, regular train and dedicated train totals presented in the analyses
include the truck shipment totals for those facilities.

All TRUPACT-II shipments must be completed within a 60-day period as required by
the NRC. The 60-day period starts when the TRUPACT-II outer lid is sealed.

4.6 Tracking System

TRANSCOM, the DOE-wide transportation tracking and communication system, is
employed to track the movement of DOE shipments of spent fuel, high-level waste,
and other high visibility shipments, including those to the WlPP. Through the use of
satellites, TRANSCOM can provide accurate locations of shipments anywhere in the
United States (TRANSCOM Management Plan, 02-28-92, #TCOM-MP-01). The
system consists of satellite and commercial telecommunications services, database
management, and computer applications. TRANSCOM is operated for DOE in Oak
Ridge, Tennessee, at the Transcom Control Center (TCC}. The center supports the
use of TRANSCOM throughout the United States. In addition to the shipper and
designated users, TRANSCOM is capable of two-way communication between the
vehicle operators (truck and train) and the TCC (TRANSCOM Vehicle Operator Manual,
04-30-93, #TCOM-VOM). In calendar year 1992, a successful Operational Readiness
Review (ORR) was performed on TRANSCOM covering documentation, computer
hardware and software, and satellite communications and technology (TRANSCOM
Operational Readiness Review Final Report, 06-92, #TRANSCOM ORR). TRANSCOM
operational readiness is continually tested through real time readiness exercises such
as the Transportation Accident Exercises and the WIPP Transportation Accident
Exercises.

The TCC will monitor WlPP shipments 24 hours per day, 7 days per week. As part
of its many responsibilities, the WIPP Central Monitoring Room (CMR) will also monitor
these shipments through TRANSCOM. Both loaded and empty containers will be
monitored. The TCC/CMR operators will assist drivers or train crews by providing
relevant information on severe weather, road conditions, and significant routing
changes affecting the shipment while en route. Information will come from State and
local police, local officials, and weather information sources such as the cable
television weather channel or the Kavoureas weather satellite.

TRANSCOM users include States and Indian tribes along the WIPP shipment corridors,
DOE shippers and receivers, DOE Emergency Operations Centers, DOE Operations
Offices, DOE-HQ, the NRC, and the DOT. Currently, Idaho, Wyoming, Utah, Colorado,
and New Mexico are on the system. Users of the system must be authorized by the
DOE, successfully complete training on TRANSCOM, and be certified as system
operators (TRANSCOM Training Manual, 02-28-92, #TCOM-TRN-01 ). Once certified,
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users will receive from DOE the TRANSCOM software as a final step to access and
use the system. TRANSCOM software provides views of the shipment on either
national, State, or county level maps. Satellite location allows the TRANSCOM
system to be set to receive location data from 30 seconds up to one hour. For WIPP
shipments, the views are updated st least once every 15 minutes (TRANSCOM
Software Manual, 02-28-92, #TCOM-SW-01). TRANSCOM, through satellite
positioning, can pinpoint any shipment being tracked to within 1,000 feet (305
meters).

TRANSCOM will assist users in responding effectively to any emergency en route.
TRANSCOM provides access to shipment documentation, shipment status, two-way
messaging, and information from the DOT Emergency Response Guidebook that
includes a list of response actions and emergency contacts. In addition, emergency
conditions can be transmitted immediately via TRANSCOM by the vehicle operator or
train crew to the appropriate Federal, State, local, and Indian tribal emergency
response organizations. These emergency response capabilities increase security and
safety for WIPP shipments en route. TRANSCOM provides users advanced notification
7 days prior to a shipment; ensures that carriers follow the predetermined route;
provides assurances that drivers or train crews maintain a safe speed and perform
safety checks; and provides warnings and assistance for Federal, State, local, and
Indian tribal emergency responders (TRANSCOM Shippers and Receivers Users
Manual, O7-31-92, #TCOM-SRUM). If TRANSCOM fails, there is a procedure that the
train crew or vehicle operator, designated user, and the TCC staff will follow to notify i
States and Indian tribes prior to the arrival of shipments at their borders.

4.7 Training

Training for truck and train operations will be prepared and implemented as needed.
There are currently no DOE training courses for train transportation.

The DOE has made available an extensive training program for the carrier contract
drivers. The following is a brief description of the major courses.

• Radiation Worker 1 Course presents the basics of radiation and must be taken
by all drivers for the WlPP. This course includes a discussion of the different
kinds of radiation and their related health effects and risks. The course
emphasizes maintaining radiation levels as low as reasonably achievable
(ALARA).

• Radiation Detection Training is a one-day field course held at the Interservice
Nuclear Weapons School at Kirtland Air Force Base. All drivers are required to
take this course. During the training, the driver must use the radiological
monitor carried in the cab of the WIPP vehicle to detect both alpha and
beta/gamma sources.

• Vehicle Inspection Course is a two-week course offered by the Commercial
Vehicle Safety Alliance in Oregon. The course provides all carrier drivers with
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one week of classroom training followed by one week of field training at a port
of entry.

• TRUPACT-Ii Recovery Training is a one-day course given to appropriate WlPP
personnel, the truck carrier, and the Incident/Accident Response Team (IART).
The course stresses the proper methods for lifting a package that has been
dislodged from its secured position on the transporter.

• Communications Training is a two-hour course instructing all drivers in the
proper use of the Improved Mobile Telephone Service, regular cellular and
mobile phones, and the TRANSCOM system.

• Public Affairs Training is a five-hour class covering the basics of dealing with
the public at both the individual and governmental levels.

• Other required short courses for truck drivers include:

• Dosimetry Use

• Use of Tripmasrer System

• Quarterly Safety Training

• Package Tie-Down Training

• Content of the Contract Carrier Management Plan.

4-13



5.0 TFLANSPORTATION RISK

This chapter examines potential human health and environmental impacts associated
with the transportation of TRU waste from the generator and storage facilities to the
WIPP. Three transportation options are evaluated: truck, regular train, and dedicated
train.

Occupational and public risks and exposures were evaluated for: ordinary traffic
incidents/accidents and impacts related to vehicle pollution; potential exDosures to
radiation or hazardous chemicals during incident-free transpotlation; and potential
exposures to radiation or hazardous chemicals estimated from postulated
inciden ts/acciden ts.

5.1 Human Health Impacts

Occupational and public risks and exposures were evaluated as follows:

• Ordinary traffic incidents/accidents (traumatic injuries and fatalities) and health
effects (latent cancer fatalities) related to vehicle pollution. These impacts are
discussed herein as Nonradiological/Nonchemical Impacts.

• Potential exposure to low levels of radiation or hazardous materials during
incident-free (routine) transportation. These impacts are discussed herein as
Incident-Free Radiologica//Chemical Impacts.

• Potential exposure to radioactive or other hazardous materials estimated from
postulated incidents/accidents. These impacts are discussed herein as
Incident/Accident Radiological /Chemical Impacts.

Public risks and exposures were evaluated utilizing data in Table B-2 (Appendix B).
Table B-2 determines the estimated number of CH- and RH-TRU waste shipments for
each transportation option during the disposal phase. Approximately 28,534
shipments would occur by truck. There are estimated to be 15,746 regular train
shipments or 6,622 dedicated train shipments. The two train options include 2,016
CH-TRU and 105 RH-TRU truck shipments from Los Alar os National Laboratory
(LANL) and 110 CH-TRU truck shipments from the Nevada Test Site (NTS) because
these sites do not currently have train service. This transport data is used in
performing all analyses contained in this study.

5.1.1. Nonradiological/Nonchemical Impacts

This subsection discusses the potential for physical injuries and fatalities that could
occur during transportation incidents/accidents and the risks associated with vehicle
emissions during incident-free transportation. None of these risks is related to the
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cargo being transported. Incident/accident risks are calculated as numbers of injuries
and fatalities. Vehicle-emission risks are calculated as numbers of excess latent
cancer fatalities (LCFs) in the exposed population.

Vehicle-emission risks are calculated on a per-shipment basis and on a lifetime basis
(by transportation mode) for each transportation option. Estimates of the per-
shipment risk include the probability of LCFs from vehicle-emission pollutants
(Cashwell et al., 1986) and accident-related injuries and fatalities from a single round
trip. Cumulative risk estimates were determined by multiplying per-shipment risks by
total shipments.

Additional urban-area health effects may result from particulate material and sulfur
dioxide emitted by truck or locomotive diesel engines during a shipment. Table C-19
in Appendix C presents the estimated per-shipment risks for truck and train
transportation. The estimated risk shown for each generator/storage facility is on a
round trip basis. Appendix C presents detailed descriptions of the methods, models,
assumptions, and results used to estimate risks.

The nonradiological/nonchemical transportation impacts are presented in Table 5-1.

TABLE 5-1. Nonradiological/Nonchemical Impacts from Transportation of TRU
Waste to the WIPP for the Disposal Phase

i i i

Transportation Incident/Accident Incident/Accident Latent
Option Injuries Fatalities Cancer Fatalities

I I" ' I I

Truck 110 7.3 0.2
i ii i ill ii i i i

Regular Train 63 2.5 0.7
i J i iii ii i==, ii

Dedicated Train 12 1.0 0.06
i i ii i

The total number of injuries and fatalities projected for truck transportation was
calculated based on DOT and Sandia National Laboratories data (Cashwell et al.,
1986). In those projections, the injury rate per truck vehicle-mile traveled ranged from
6.16E-07 for urban areas to 1.33E-06 for rural areas (3.83E-07 to 8.27E-05 per
vehicle-kilometer, respectively). This is in contrast to the values that were obtained
from 23 states during the preparation of the SEIS (DOE, 1990a), indicating an overall
weighted average of 3.75E-07 truck vehicle-mile (2.33E-07 vehicle-kilometer).
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5.1.2 Incident-Free Radiological/Chemical Impacts

Because TRUPACT-IIs and RH-72Bs are not vented during transportation, exposure to
the hazardous components of the TRU waste would not occur during incident-free
transportation. The only potential radiation exposure during routine transportation
activities will be from radiation that penetrates the TRUPACT-II or the RH-72B.
Radiological exposures to truck drivers, to members of the public driving alongside a
waste shipment, to the roadside population, and to people in the parking lots where
stops are made are estimated by RADTRAN.

Radiological health impacts from incident-free transportation result from tow levels of
external radiation. External exposures occur from sources outside the body, such as
cosmic radiation, and, in the case of this study, from radioactive material totally
confined within the transportation package. In this analysis, public and worker
exposures to external radiation are reported in units of rein (individual dose) or person-
rein (collective dose to a group of individuals, commonly referred to as population
dose).

Principal adverse effects from human exposure to low-level radiation are
carcinogenicity (ability to cause cancer), mutagenicity (ability to cause inheritable
defects), and teratogenicity (ability to cause noninheritable birth defects). For low-
level exposures, the most significant risk is that of latent cancer fatalities (LCFs). The
summation of radiation doses (collective dose) to a group of individuals may be
multiplied by a dose-to-risk conversion factor to estimate the number of incremental
LCFs associated with the postulated exposure. Use of a dose-to-risk conversion factor
of 500 LCFs per million person-rem (5.0E-4 LCFs per person-rem) for the general
population and 400 LCFs per million person-rem (4.0E-4 LCFs per person-rem) for
workers are currently accepted values (NRC, 56 FR 23363, Preamble to Standards for

Protection against Radiation). This difference in dose-to-risk conversion factors for the
two population groups is attributable to the presence of children in the general
population.

The maximum radiological impacts to the public for incident-free transportation from
individual waste origin sites during the disposal phase are presented in Table 5-2. The
LCFs presented in Table 5-2 are extremely low in comparison to the LCFs the public
will experience from background radiation (natural and manufactured) along the least
populated transportation route for the same time frame. Doses to the public from
background radiation during the 20-year disposal phase for the least populated truck
and train routes to the WIPP are calculated as 961,000 person-rem (480 LCFs based
on a population of 133,000) and 2,710,000 person-rem (1,360 LCFs based on a
population of 376,000), respectively. Because the shipment containers are not
vented, exposure to the hazardous chemicals of the waste is not expected to occur
during incident-free transportation.
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TABLE 5-2. Maximum Radiological Impacts to the Public for Incident-Free
Transportation from Individual Waste Origin Sites during the Disposal Phase"

,, I III III _ ,, , II Illl I ,,

Transportation CH-TRU Shil)menw (perlon-rem| RH-TRU Shipments (parson ram)
Option .....................

Latent Cancer Latent Cancer
Dole (pemon-remt Fltldities Dole (person-feral FMIIitiII

IIII II Ill II II I i i ill I I

Truck 2,340 1.2 3,170 1.6
i ii i iiii i i |llU ii iii iiii i | i i i

Regular Train 363 0.18 299 0.15
i i ii i

Dedicated Train 363 0.18 51 0.025
ii i i ii ii i i

'Totals are taken from Table C-10 (Appendix C).

Table 5-3 presents the total Incident Free Radiological Impacts during the disposal
phase.

TABLE 5-3. Total Incident Free Radiological Impacts for the Disposal Phase

I I II I I III

Total Tr,ck Incident-Free' , Transportation crew 2.89E + 3
* Public 8.34E+3

Total Regular Train Incident-Free': • Transportation crew 7.22E + 2
• Public 4.64E + 2

Total Dedicated Train Incident-Free': • Transportation crew 3.04E + 2
• Public 6.65E+2

I I IIIII I

=Total= are taken from Table C-10 (Al)penix C|.

For the truck option, calculated doses to the public are estimated to be distributed to
over 2.4 million people residing or working along the transportation routes. For the
train options, over 2.9 million people are estimated to reside or work along the routes.
The estimated population sizes do not consider population movement and relocation
over the 20-year duration of the disposal phase.

Doses to maximally exposed individuals from incident-free shipments over the 20-year
shipping campaign are presented in Table C-11. Three sets of dose tabulations are
provided: one for 100-percent truck shipments, one for regular train, and one for
dedicated train. Totals represent the dose expected for an individual whose residence
or occupation results in an exposure to all or a large number (depending on the
exposure group) of waste shipments. Included are various population groups receiving
doses based on the assumptions presented in Table C-3 (Appendix C).
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5.1.3 Incident/Accident Radiological/Chemical Impacts

The SEIS (1990) discussed "bounding case" transportation scenarios. These
scenarios were used to calculate the impact of very severe accidents in higher
population areas along the WlPP-preferred transportation routes. Postulated scenarios
involved both CH- and RH-TRU truck and rail shipments using TRUPACT-IIs or RH-
72Bs. To present the most current analysis, this study incorporates the most relevant
data (waste characterization, inventory volumes, etc.) available.

To follow the logic used when the SEIS was prepared, the RADTRAN code was used
to assess transportation impacts. For this analysis, the most recent version of
RADTRAN was applied (RADTRAN 4.12). RADTRAN is a computer code used to
calculate the impacts of both routine transportation and transportation
incidents/accidents.

In the RADTRAN model, risks are predicted based on the likelihood of occurrence and
the consequence of incidents/accidents of various severities. More severe
incidents/accidents have a higher release fraction (i.e., amount of waste that is
released to the environment), but a lower probability of occurrence. The fractions of
material released vary as a function of incident/accident severity category. The model
provides a probability-weighted estimate of cumulative risk as well as specific
consequences of individual incident/accident scenarios. Further discussion of the risk
calculations using the RADTRAN code is provided in Appendix C.

Based on the number of transDortation packages that could be subjected to
incidents/accidents exceeding NRC Type B Package certification test conditions, the
range of radiological incident/accident risks for the ten generator/storage sites was
calculated and is presented in Table 5-4. Total incident/accident dose risks are also
presented in Table 5-4. Incident/accident dose risk to the public is defined as the
summation of the probability of highly unlikely accidents occurring that lead to a
release of radioactive material multiplied by the consequences (person-rem) of those
accidents over the duration of the disposal phase.

Table 5-5 presents representative and maximum calculated consequences (doses) for
postulated incident/accident scenarios in which the transportation packages exceed
NRC Type B package certification test conditions. Data presented are for the
generator/storage shipment sites having the maximum potential consequences.
Details of the analysis are presented in Appendix C. Health effects resulting from the
calculated doses are estimated to range from:

• 0.011 to 380 LCFs for truck shipments
• 0.075 to 750 LCFs for regular train shipments
• 0.23 to 2,300 LCFs for dedicated train shipments
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Table 5-4. Range of Cumulative Radiological Incident/Accident Dose Risks to the
Public for Shipments to WIPP over the Lifetime of the WIPP

ii I /I I Ilii !BillIII - IIIIIliill . i I Illl _ Iiliillililllll I i i ii llll

_4-TRU #pemm_emJ RH-TRU IlmnmeMmm) Told (Nmm_mmP
ilil ii i i El I II I [ IIIIIII IIIIII I I r iii ....m,,i,, 1

2.21E-2 3.114E-1
to to 2.06| + 3

Truok 8.4,118+ 1 1.8lie + 3

i ii i iii iiill i 11 ii ii, i ii i i i

1.1 lIE-2 1.16E- 1
Repute, Train to to 1.94E + 3

4.730 + 1 1.60E + 3
i iiiiiii I I IIIIIII III III II I III 1111111 I I I I I IIII ii

4.26E-2 1.16E-1
Oedioated Train to to 1.91E + 3

1.93E + 1 1.6Oe + 3
II I I II lilll Ill IN lUll III I I I

' Totals me trim tvem Table C.10 _ el.
' Theeee U_esotel oalcnd_ed OnculenUaoa4ent m don tw tram e_In_nte hem the Savannah River ltd. Tho decimated tram oatNm ,marne _ elVmmmo

for tho too AI4reme NMNm_ LaiNwMont and NevUs Te_l Ikto be4eume_ eelo mmenlN him ,N _eeu. Tho m,0ment/ooa4ent na 4oee oontnleu_4n
for Loe Al_ Natmnm _mmy ehq_nente NtWoo0oted to tOl_ 19.2 p_Ne_tem0.

The chemical hazard assessment evaluated the consequences of a highly unlikely
incident/accident for each of the transportation options addressed in this report (truck,
regular train, dedicated train). The analysis focused on the impacts of CH-TRU waste
shipment incidents/accidents. Based on the relative capacities of the TRUPACT-II and
RH-72B (102 versus 31 cubic feet, or 2.9 versus 0.89 cubic meters) and the waste
characterization data presented in the Interim Mixed Waste/nventory Report (DOE,
1993a), it was concluded that hazardous chemical impacts resulting from CH-TRU
waste incidents/accidents will be larger than the impacts associated with RH-TRU
waste shipments. Thus, only the CH-TRU waste is analyzed. Details of the analysis
are presented in Appendix C. Based on the conservative analysis as discussed in
Appendix C, it may be concluded that the maximum exposure to a member of the
public for the postulated incidents/accidents falls within health-based reference values.

5.2 Environmental Impacts

This section discusses other transportation-related environmental impacts that may
occur during the disposal phase.

For this analysis, a simple screening procedure was applied to determine if the source
poses a potential threat to air quality. The EPA-approved air dispersion model
SCREEN was used to determine maximum pollutant concentrations. The reason for
first applying a simple screening procedure is to eliminate from further analysis those
sources that will not cause or contribute to ambient concentrations in excess of short-
term air quality standards or allowable concentrations. A relatively large degree of
conservatism is used in the screening procedure to provide reasonable assurance that
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Table 5-5. Consequence Comparison for TRU Waste Shipments Involved in Very
Severe Incidents/Accidents '_b

Jill I I I lllllllllil ....... ........... II ill llii II llll ill _ I [

i ---°- i ----°--T.,M,w_.lar,OpU_ ,,(I.,me.._m:_mj lN..m._m:,_m)I II I I I I I IIIII II Illll ! I II ..... FII1HIFir II II

OH-1111UWmm
1 II I III I I I IIIIIII / II I I I III I F I II IIII IIIII IIII IIII

Truck 1.3E + O (popu4ation dole) 3,2| + 4 (pe4)uimtion dose)
3.28-3 (maximum individual) 8, I E + 1 I_ individuel)
2.08-6 (Indiviclul • 1 ,lOOm) 6.6|-1 (tndlvklual • 1,000m)

illUllll I 111r I II II iiiiiii ir I iii I II I 111111I iiiiiii iii I I I II IIIIIIIIII

Reguilr Train 1.5E +0 (populetion dole) 1 .S| +4 (poptdation dose)
4.4|-3 (meximum individual| 4.4E + 1 (_ individual|
3.6E-6 (individual • 1 ,lOOm) 3.e|-1 (individual • 1,000m)

IIII II I I I I I I II III I I II I II I1 I_1 I I III 11111111 111111 iiiii

Dedicated Train 1.5E + O (populltJon doll) 1 .SE + 4 (population dolll
4.4|-3 (rmmmum individual) 4.4E + 1 (maximum lrwdividual|
3.0E-6 (indivKlual O 1,000ml 3.8E-1 (individual @ 1,0lOs)

i I II III I illii I I I nl iniiii i i iiiiiiiiini ii i ii iiiinlll

RH-TRU Waste
ill I ___ u.ii ii I I I u lu I I I I LI ull

Truck 2.2| + 1 (population doll) 7.5E + 6 (population dole)
1.1E-1 (maximum individual) 3.8E + 3 (maximum individual)
9.4|-4 (individual • 1,000m) 3.1 | + 1 (individual @ 1,000ml

I II . I III 111111I I IIII I II ii I i I l ___

Regular Train 1.5E + 2 (population doll) 1.5| + 6 (POtXAltion dose)
7.6E-1 (maxU_m individual) 7.6E + 3 (rnmxkmum individual)
0.3E-3 (individual O 1,lOOm) 6.3E + 1 (individual • 1 ,lOOm)

,| II I . iiiiiii I iii i III III I

Dedioited Train 4.5E + 2 (poputltion doll) 4.6E + 6 (population dOle)
2.3E + O (maximum individual) 2.3E + 4 (maximum individual)
1.9E-2 (individual • 1 ,lOOm) 1 .gE + 2 (individual @ 1,000m)

liE II I I IIII I I I I l II lllllllllll J i miiII

• Baled on RADTRAN 4 and TICLD calcullted conlequlncel for a poltUllted incidentltcoidlnt in en urban communlW.
b Incident doles pralonted ore the maximum otl©uilted consequences for each transportation option, considering all shipment

origin sites.

= Representative consequences result from one postulated accident scenario in an urban community in which emergency
response actions occur in sufficient time to metiglte the initial accident lequence, with • resulting release oomparal)il to
e category Ul severity accident. The reported value is the highest representative consequence for RH-TRU waste shipments
and shipment origin sites.

d Maximum consequences result from a highly unlikely accident scenario in an urban oommumty in which emergency response
ecUone are delayed until after the initial accident sequence is completed (several hours), with a postulated raleale
corrH)areble to a category VIII severity accident. The reported value is the highest maximum consequence for RH-TRU waste
shipment and shipments origin sites.

maximum concentrations will not be underestimated. A conservative analysis does
not account for factors that reduce pollutant estimates; thus, the estimates are
purposely high. If all of the estimated concentrations are still below applicable
standards, then further analysis is not necessary. If the results of the screening
procedure indicate a potential to exceed allowable concentrations, then a more
detailed analysis is appropriate.
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5.2.1 Environmental Impaots from Truck Traneportation

Potential impacts to the environment due to incident-free truck transportation include
vehicle emissions, fugitive dust, and particulate matter from tires. These pollutants
are not related to the type of cargo being transported.

Based on a previous study (Rao et al., 1982), estimates have been made for incident-
free nonradiological impacts of truck transportation. Potential impacts from vehicle
emissions, fugitive dust, and tire particulate matter have been estimated for
particulate matter, sulfur oxides (SOu), nitrogen oxides (NOx), hydrocarbons (HC), and
carbon monoxide (CO). The source term used for these pollutants was based on
grams of emission per kilometer of travel. A line-source dispersion model was used
to calculate ambient air concentrations of these pollutants during vehicle travel.
These concentrations are shown in Table 5-6 and are compared to the related primary
and secondary National Ambient Air Quality Standards (NAAQS).

The analysis in Nonradio/ogica/ impacts of Transporting Radioactive Mater/a/(Rao et
al., 1982) demonstrates that impacts to the ambient air from incident-free truck
transportation are far below any related standard. Emissions of the above pollutants
are 0.06 percent or less of their respective standards. Estimated pollutant
concentrations are also below the secondary standards by similar amounts. Thus,
incident-free nonradiological impacts to terrestrial ecosystems are far less than
radiological Impacts on human health. Chronic low doses of radiation usually have no
measurable effect on ecosystems. Because doses to the public from incident-free
transportation are very low, incident-free radiological impacts to terrestrial ecosystems
would be insignificant.

A transportation incident/accident by truck could involve up to three TRUPACT-IIs.
Even though it is highly unlikely that a release could occur, it is assumed that three
TRUPACT-IIs could release all available contaminants to the ambient air. Based on
this analysis, particulate matter is calculated to be released in concentrations well
below applicable standards at a distance of 6,759 feet (2,060 meters). Particulate
matter represents the greatest percentage of any pollutant assumed to be released.
Therefore, the nonradiological impacts due to a truck transportation incident/accident
are considered to be very small.

The primary impact of a transportation incident/accident on a terrestrial ecosystem
would be from the heavy equipment used to clean up the accident. Cleanup would
begin within hours after the incident/accident due to occurance on public rights-of-
way. This impact would outweigh any effects from radiation or dispersed
radionuclides. Radiological impacts to a terrestrial system due to a transportation
incident/accident will mandate cleanup. Some contaminant damage could result from
the cleanup. Impacted areas would be surveyed to determine the level of cleanup
required. Activities involved in the cleanup would include soil removal and
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TABLE 5-6. Truok Pollutant Concentrations Oug/m_)

IIIIlII I " I II II II I II I II lllL]IrlIllI ] ]III I Ill I_ i l IHTII I,I l I[II Ill[ill

POLLUTANT TRUCK PRIMARYAND SECONDARYSTANDARD(NAAGSI
iii [ i iiii ii illnlll ...... TI IIII I IIIIIII -- - i i illll] i

Particulates 3.1l-2 50 (Annualarithmeticmean)
150 (24-houraverage)

i ii iii f ii i iii ii i ,i ii .........................

SO, 1.2E-2 80 (Annualarithmeticmean)
305 (24-hourmaximum)

1300 Secondary(3-hourmaximum)
ii i ,,.,,,,, ,, ,.=,,, ,,,.1|. i II1Hi i N i , ,, ,11

NO, 3. i E-2 100 (Annualarithmeticmum
ii i iii i i i i ii i i i i i i i i ,, ,,,.

HC 7.8E-3 235 (24-hourmaximum)
i i iiii nllli i ii in iii iii i i ilnlnI I I 11 I

CO 5.2E-2 10,000 (8-houraverage)
40,000 (1-houraverage)

[ ii " iiiiii I i ii i I [ i iii ii i i i I iiiii I

I

decontamination to the appropriate regulatory standard. The impacted area would be
returned to pre-accident conditions.

5.2.2 Environmental Impacts from Train Transportation

Transportation by train includes two options, regular train and dedicated train. Both
regular and dedicated train service can transport up to 18 TRUPACT-IIs for each
shipment.

Incident-free nonradiologicat impacts due to the air pollutants resulting from train
transportation have been estimated (Rao et al., 1982). Estimated concentrations of
the pollutants are presented in Table 5-7. The source term for a train includes
e,,naust from the train and fugitive dust. Fugitive dust was assumed to be ten
percent of vehicle fugitive dust due to the differences between the contact surfaces
of the two modes of transportation.

The calculated concentrations of nonradiological pollutants from incident-free train
transportation are far below the related NAAQS. Nitrogen oxide concentrations were
calculated to be O.15 percent of the standard, representing the highest percentage.
Incident-free impacts to the ambient air and terrestrial ecosystems due to train
transportation are considered to be inconsequential. Incident-free radiological impacts
due to train transportation are similar to those discussed for truck transportation. The
incident-free radiological impacts to the public are expected to bound the impacts to
the terrestrial ecosystem.
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Rediological impacts due to a train transportation incident/accident are similar to a
truck transportation incident/accident. However, TRUPACT-IIo could potentially
exceed NRC-Type B package certification test conditions in this scenario since up to
18 TRUPACT-IIs could be transported. Activities involved in the cleanup would
include soil removal and decontamination to the appropriate regulatory standard. The
impacted area would be returned to near pre-accident conditions.

TABLE 5-7. Train Pollutant Concentrations (pg/m 3)

,_l_ _ , = , I HIIIIIIIIII I IIIIII li I -- 1 IIII I IIII1_11_1IIIII I I I IIIIII II IIIII I

POLLUTANT TRAIN PRIMARY AND SECONOARY
8TANDARO (NAAQS|

................ I II Dill []T]I IIII I I[11 ................... ,?...........

Particulates 1.4E.2 50 (Annual arithmetic mean)
150 (24-hour average)

"_L_ I I t ill t ] t tl tilt II I I Irtt lilt,Ill , _J_T t t t

SOu 2.4E-2 80 (Annual arithmetic mean)
365 (24-hour maximum)

1300 Secondary (3-hour
maximum)

me i__ I IU I I]U IIIII I II 111111II IIIIIIII I I Ill I in i

NO_ 1.5E-1 100 (Annual arithmetic mean)
...... ,H illm IIIIIIIII III J] II nl .i Ii IIIIIII .... I II I

HC 4.5E-2 235 (24-hour maximum)
..... i=llml, I II I11111111 II II I III It I Illll I I I II

CO 5.6E-2 10,000 (8-hour average)
40,000 (1-hour average)

__ II II I IIII I IllUlll _n Bill iii i - i iii i i ii ii ii ......
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6.0 EMERGENCY RESPONSE

This chapter describes emergency response responsibilities, requirements, capabilities,
and needs for the transportation of WIPP waste by truck or train. Emergency
response requirements, plans, and Cal_ebilities for first responders and medical
facilities are included.

Regardless of the transportation mode, radioactive shipments have the potential to be
involved in an incident/accident. Type B NRC-certifled packagings are required for
radioactive materials to be shipped to the WIPP. These packagings are designed to
survive incident/accident conditions (see Chapter 4.0). Transportation
incidents/accidents involving radioactive materials have occurred: 51
incidents/accidents involving Type B packages occurred between 1971 and 1990. In
49 of these incidents/accidents, no damage to the packaging occurred. In 1971,
minor damage (structural integrity of the package remained intact) to a spent fuel
container resulted from an incident/accident that occurred in Tennessee on U.S.
Highway 25, when a package fell from a trailer. No radioactive material escaped from
the package as a result of the accident. In another incident/accident in 1988 in
Houston, Texas, a Type B package carrying an iridium- 192 radioactive source fell from
a pickup truck and was struck by a car. The source dislodged from the package, was
found undamaged, and was recovered.

Emergency response capabilities for responding to an incident/accident are required
due to the potential release of radioactive material from the package. Occasionally,
emergency response efforts to incidents/accidents involving radioactive and/or other
hazardous chemicals have met with problems. These problems have been identified
in FEMA-REP-5, Revision 1, Guidance for Developing State, Tribal, and Local
Radio/ogica/ Emergency Response Planning and Preparedness for Transportation
Accidents (FEMA, 1992) and include:

• Lack of coordinationamong responsibleagencies

• Failure to predesignate on-the-scene coordinators or incident commanders

• Lack of carrier and shipper involvement in emergency response planning

• Inadequate communication between emergency response personnel at the
scene and agencies away from the scene

• Insufficient communication between officials and the news media

The emergency response program developed by the DOE for the WIPP addresses these
shortcomings while training emergency responders about the nature of TRU waste and
procedures to be followed in the event of an accident. An effective program has
evolved at the WIPP during the past six or seven years which has been given high
marks by independent reviewers. In 1989, the National Academy of Sciences (NAS)
reviewed the WlPP program and concluded that the emergency response program was
comprehensive and adequate.
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6.1 General Responsibilities

This section summarizes general responsibilities of the DOE, its contractors, and
affected States and Indian tribes for emergency response. Sections 6.6 and 6.7
describe specific DOE roles and responsibilities in responding to an accident. Section
6.8 describes additional State, local, and Indian tribal responsibilities in responding to
an emergency. Additional contractor responsibilities are described in Section 6.9.
Section 6.10 describes railroad responsibilities. The DOE Albuquerque Operations
Office (DOE/AL), the regional emergency response office, and DOE Headquarters (HQ}
all have responsibilities in the event of an emergency. These responsibilities are
summarized below.

• As the shipper, the DOE is responsible for providing the carrier with information
about special precautions to be taken during a shipment and procedures to be
used during an incident or accident when emergency response is required. The
DOE will determine if a release has occurred and will assist the State, local, and
Indian tribal authorities in informing the public. If a release has occurred, the
DOE will ensure that any waste or contaminated soil is cleaned up and that the f
waste is loaded into shipping containers and removed from the
incident/accident site.

• The DOE is represented on the Federal Radiological Preparedness Coordinating
Committee (FRPCC) and supports the Federal Emergency Management Agency
(FEMA). The DOE is responsible for radiological monitoring and providing
assistance during a WIPP-related emergency.

• The DOE maintains the Radiologicai Assistance Program (RAP) for each region
(Figure 6-1) and recruits, equips, and maintains Radiological Assistance Teams
(RATs). Each team is a pool of skilled emergency response personnel.

• The DOE has developed specific procedures for response to a WIPP
incident/accident.

• The DOE is responsible for coordinating the WIPP Transportation Exercise
(WIPPTREX) program and the Transportation Accident Exercise (TRANSAX)
series. Note: Not every TRANSAX will involve the WIPP.

• DOE/AL organizes, coordinates, and equips the Incident/Accident Response
Team (IART).

• DOE/AL is responsible for providing emergency response and medical training
to State, local, and Indian tribal emergency responders.
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• The DOE owns the TRUPACT-IIs and trailers. Tractors are furnished by the
carrier under contract to the DOE or MOC.

• The DOE oversees operation of TRANSCOM (see Section 4.6).

• The DOE provides emergency response equipment to selected entities.

DOE contractors are responsible for:

• Assisting the DOE in developing and providing emergency response training

• Coordinating medical training

• Ensuring adequate emergency response training for the WlPP contract carrier,
IART, RAP, and RAT

• Assisting in preparing the WIPPTREX program and TRANSAX series

• Taking initial emergency response actions by:

= Notifying designated authorities about the incident/accident

= Assisting in recovering the packages if they have been dispi_ced from
the trailer or railcar

State, local, and Indian tribal authorities are responsible for:

• Providing emergency response within their jurisdication (as the first responders)
and implementing measures to protect life, property, and the environment

• Cordoning off the incident/accident scene

• Performing initial radiological monitoring at an incident/accident site

• Serving as command and control authority within their respective jurisdictions

• Identifying local entities that should receive emergency response training for a
particular route

• Participating in the WIPPTREX program and TRANSAX series

6.2 WlPP Emergency Response Program

This section presents an overview of the WIPP emergency response program. The
emergency response program for the WIPP is defined in the 1980 WIPP FEIS (DOE,
1980) and in the 1990 WIPP SEIS (DOE, 1990a). Although program modifications and
_nhancements have been made since the publication of the SEIS, the basic program
remains as it was when formulated by the DOE and presented in the FEIS, SEIS, and
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agreements with the State of New Mexico and the Western Interstate Energy Board
(WlEB). These agreements have been implemented for Idaho, Wyoming, Colorado,
Utah, and New Mexico.

An agreement between the DOE and the State of New Mexico concerning health and
safety issues led to the Stipulated Agreement which accompanied the Consultation
and Cooperation Agreement of 1981. The Stipulated Agreement concerns emergency
response requirements for transportation incidents/accidents. However, specifics
regarding emergency response were not determined until DOE entered into the
Supplemental Stipulated Agreement in 1982. In this agreement, the DOE committed
to assisting the State of New Mexico in developing an emergency response program
providing financial and "in-kind" assistance and providing emergency responders with
training, educational materials, and equipment. DOE authorized the development of
a training program in July 1987. The DOE provided financial assistance to help
provide training for first responders, mitigation personnel, and law enforcement
organizations in New Mexico.

Outside New Mexico, the DOE began discussions with the WIEB in 1986 on a number
of issues, including emergency training and equipment needs. In 1988, the DOE
modified the program developed for New Mexico and made the States Training and
Education Program (STEP) available to Idaho, Wyoming, Colorado, New Mexico, and
Utah. Under the STEP, emergency response procedures are taught in seven different
courses. These courses are discussed in greater detail in Section 6.3 and include:

• First Responder Course

• First Responder Refresher Course

• Command-and-Control Course

• Mitigation Course

• Train-the- Trainer Course

• Medical Management Course

• Kit Course

Course outlines are included in Appendix D.

Section 2.8 of the SEIS, "Transportation Emergency Planning," and Appendix C of the
same document describe the emergency response program for transportation and
document its implementation at the time the SEIS was written (DOE, 1990a). The
transportation emergency response program described in subsection 6.11 of the FE1S
(DOE, 1980) was implemented by 1989. The DOE then began an initiative for training
medical personnel. A Memorandum of Understanding was signed with the Guadalupe
Medical Center in Carisbad and with the Lea Regional Hospital in Hobbs to provide
equipment and training to personnel. Appendix C, part 3, of the SEIS provides an
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emergency response plan for waste transportation to the WIPP. This section includes
the emergency response procedures and responsibilities that would go into effect in
the event of a WlPP-related transportation incident/accident. When amended by
subsequent documents, this section forms the basis for the DOE emergency response
approach to WlPP transportation.

The WlPP emergency response program is composed of three basic elements:

1. Providing training to ensure State, local, and Indian tribal WlPP emergency
response readiness.

2. Organizing and staffing DOE response teams and providing them with plans
describing roles and responsibilities in an incident/accident and with specific
procedures for dealing with specific incident/accident conditions.

3. Ensuring that personnel accompanying a shipment are knowledgeable about
selected emergency response procedures.

As discussed earlier in this chapter, the DOE has provided, and witl continue to
provide, emergency response training through the STEP and through a field exercise
program. Field exercises include Federal, State, local, and Indian tribal participants.
The DOE has been conscientious in developing specific STEP classes, the TRANSAX
series, and the WIPPTREX program. Both classroom and field training will continue
to play an important role in preparing for potential incidents/accidents throughout the
Disposal Phase. These portions of the emergency response program are discussed in
Sections 6.3 and 6.4.

Specific plans for roles and responsibilities in an incident/accident have been
developed and implemented. The DOE has used existing regionally-based RATs to
provide specialized emergency capabilities fo_ responding to WlPP transportation
incidents/accidents. The DOE has also developed an IART that will respond to
incidents/accidents involving TRUPACT-Iis or RH-72Bs. A plan detailing the specific
roles and responsibilities of the teams and procedures for use at an incident/accident
has been developed. Sections 6.5 and 6.6 discuss the teams.

Personnel accompanying a shipment will be knowledgeable about selected emergency
response procedures and, if physically able, will take appropriate action before the
arrival of first responders. Carrier drivers will take initial emergency response actions
by notifying the designated authorities about the incident/accident. If shipments move
by dedicated train, the emergency response specialist accompanying the train will
perform a similar function. Section 6.9 describes carrier emergency response roles.
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6.3 States Training and Education Program (STEP)

This section describes the DOE STEP. The following is a brief summary of the seven
STEP courses. Although courses were designed for incidents/accidents involving
TRUPACT-IIs, they will be modified in the future to accommodate the use of the
planned RH-72B. Appendix D presents a detailed description of the STEP.

• First Responder Course is an eight-hour course for law enforcement, fire, and
medical first responders that introduces the WlPP and provides training for
initial response at an incident/accident. This course includes specific
procedures for handling incident/accident conditions and for notifying additional
personnel at other agencies to provide assistance.

• First Responder Refresher Course is a four-hour refresher course for those who
have previously attended the eight-hour course.

• Command-and-Control Course is a 16-hour course for those who might be in
charge of an incident/accident scene. This course includes the first responder
course and a detailed discussion of the Incident Command System.

• Mitigation Course is an eight-hour course for state radiological professionals
who might have monitoring responsibilities at an incident/accident scene. In
addition to a WlPP overview, this course includes discussions about monitoring
TRU waste and the radiological capabilities of the DOE.

• Train-the-Trainer Course is a 12-hour course for state officials who may be
involved in training others in emergency response procedures. This course
includes the first responder course on the first day and training on the course
curriculum and appropriate teaching techniques on the second day.

• Medical Management Course is an eight-hour course for hospital emergency-
room doctors and nurses who might be called upon to treat victims of a TRU
waste incident/accident. This course, offered at hospitals, focuses on the
practical aspects of treating patients and includes instruction in setting up a
radiation-controlled area.

• Kit Course is a two-hour course designed solely for New Mexico to provide
training in the use of protective clothing and equipment.

The first training class was conducted in Utah in April 1988. By October 1988,
training was offered in Colorado, Idaho, New Mexico, and Wyoming. Training was
conducted again in these States in 1989 and the same year in the corridor States
along Highway 1-20 in anticipation of shipments from the Savannah River Site (SRS)
to the WIPP.

In Idaho, Utah, New Mexico, Wyoming, and Colorado, more than 2,400 firemen,
policemen, and emergency medical personnel were trained in the First Responders
Course at the time the SEIS was written (DOE, 1990a). As of April 30, 1993, a total
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of more than 8,700 students had participated in STEP training, and an additional 800
people had received medical training.

The LWA requires the Occupational Safety and Health Administration (OSHA) to
review WlPP training. OSHA reviewed the three primary courses (First Responder,
Command-and-Control, and Mitigation courses) and found them satisfactory in
delivering specialized training addressing the hazards of WlPP wastes. They found
that the courses do not substitute for other, more generalized emergency training
required by the emergency responders' employer. In July 1993, OSHA certified that
the Department of Labor reviewed emergency response training programs of the DOE
that apply to the WlPP and concurred that the programs are in compliance with 29
CFR 1910.120.

The DOE is continually updating and improving its courses to incorporate changes
suggested by reviewers such as OSHA, course attendees (through course
evaluations), or other interested parties, such as the States. The DOE has also
developed an intensive, WIPP-specific, 3 ½-day Medical Management Course taught
at the Radiation Emergency Assistance Center/Training Site (REAC/TS)in Oak Ridge,
Tennessee, that deals with extensive hands-on training in decontamination of injured
people. This course was first taught in 1993 only to New Mexico hospital personnel.

STEP training is predominantly offered in the field. The number of attendees varies
considerably with the specific location of the courses offered and the needs of State,
Indian tribal, local, and other attendees. In general, STEP training is offered at a
location approximately every 60 miles along a WlPP transportation route. This is done
to minimize student travel, attempting to ensure that no one need travel more than
one hour to attend a class. No more than 50 students can be accommodated at any
one time by the two instructors normally teaching the classes.

The DOE also works closely with the States through the Western Governors'
Association (WGA) and .the Southern States Energy Board (SSEB) and with Indian
tribes to identify State and local jurisdictions requiring training. Shipments by train or
truck would result in training being conducted in the same jurisdictions in which both
train and truck routes pass. Different participants will be trained where the routes
diverge. For planning purposes, training requirements will be similar for either train or
truck shipments.

In consultation with affected States and Indian tribes, as required by the LWA, the
DOE intends to continue the STEP throughout the disposal phase. States or Indian
tribes may elect to assume control of these programs at some point in the future and
incorporate WIPP-specific material into their existing hazardous materials training
programs. The DOE will support and assist States or Indian tribes in this effort.

6.4 Field Exercise Programs

Field exercises are an integral part of the WiPP emergency training program and
complement the STEP by providing hands-on field experience using an actual
TRUPACT-il waste transporter and container. The program began after it was
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requested by the WlEB as a way to supplement classroom-style training. The two
field exercise programs primarily used are the Transportation Accident Exercise
(TRANSAX) series and the WlPP Transportation Exercise (WIPPTREX) program.

i

The TRANSAX series is a national program directed by the DOE using a wide varieW
of resources at all levels of government. Both the DOE Operations Office where the
exercise is held and the DOE Operational Emergency Management Team (OEMT) in
Washington, D.C., participate in the program. TRANSAX, which is held biennially, is
not confined to a WIPP-related field exercise. The first TRANSAX was held in
Colorado Springs in conjunction with the State of Colorado in November 1990.
Another exercise was held in Idaho in September 1992, in conjunction with the State
of Idaho and the Shoshone-Bannock tribes. Both exercises tested DOE emergency
response capabilities and included local responder involvement. Appendix D describes
the scenario used for the exercise held in Idaho, lists the organizations in attendance,
and highlights results. The most recent TRANSAX was held in September 1993 near
Lamy, New Mexico.

The WlPPTREX program was initiated in 1992 to focus on local responders and allow
them to apply their STEP training in the field. These exercises are held twice per year,
are smaller than the TRANSAX, and are devoted exclusively to the WIPP program. The
first WIPPTREX was held in Raton, New Mexico, in October 1992. The second was
in Laramie, Wyoming, in April 1993. Another exercise was held in Utah in
October 1993. The exercises provide first responders with the opportunity to work
with State and Federal teams to deal with simulated technical and communication
problems. Appendix D describes the scenario used for the Laramie exercise and lists
the organizations in attendance.

6.5 DOE Radiological Assistance Program (RAP]

Since the late 1950s, the DOE has sponsored a RAP to provide technical assistance
in the event of a nuclear incident/accident. This nationwide capability is available to
provide DOE resources to other DOE facilities as well as to other Federal agencies and
State, local, and Indian tribal governments to assist in mitigating radiological
incidents/accidents. Emergency response capabilities are located at each of the eight
regional offices (see Figure 6.1). All DOE regions except Region 1 will provide
emergency response support during the disposal phase. Regional offices are
responsible for planning, training, and preparing personnel and for responding to
radiological emergencies when requested.

Each region develops a RAP specifically tailored to the resources and operations of
that region. The typical plan would include an overview of organizations and
responsibilities within that region, a description of the resources and expertise
available within that region, the procedure for requesting assistance, and the
emergency response activation plan.

Transportation Emergency Training for Response Assistance (TETRA) is a DOE training
program designed to train its response personnel to provide assistance during
transportation incidents/accidents involving radioactive materials. It is primarily
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focused toward response outside of DOE sites. TETRA will consist of six "stand-
alone" modules on the DOE emergency management system. The program includes
training on the interaction of various components of the system and the role of the
RAP team members in the DOE system. Some materials covered through the TETRA
course include:

• Instruction on response planning

• Hazards awareness

• Incident command

• DOE responder interface with civil incident commanders

• Radioactive materials packaging and labelling

• Area control

• Interaction with outside (non-DOE) response organizations

• Public affairs awareness

The Radiological Assistance Team (RAT) is the component of the RAP that will
respond to a radiological incident/accident. The RAT is selected from a pool of
individuals who are experts in the monitoring, handling, and disposing of radioactive
materials. Actual RATs may vary depending on the availability of potential team
members and the specific skills needed at a particular incident/accident. RATs will
provide technical assistance at the scene to Federal, State, local, and Indian tribal
authorities but will not assume the role of Incident Commander. However, the leader
will act as the field crisis manager for the DOE region and will keep an accurate record
of the events. Other RAT responsibilities include:

• Assisting in rescue and first aid activities

• Delineating areas of contamination

• Evaluating health hazards '

• Preventing the spread of contamination

• Providing assistance to other Federal agencies as required

• Assisting in repackaging or packaging material and certifying when it is safe to
ship

If an incident/accident were severe or of long duration, the DOE may decide to send
in a post-incident evaluation team to conduct a detailed evaluation of the factors
responsible for the incident/accident and of the emergency response and mitigation
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measures followed. This team will provide guidance and advice to the regional DOE
manager.

DOE Region 4 has been assigned the lead by DOE/HQ for WIPP TRUPACT-II
radiological response. Region 4 will also be responsible for providing radiologicai
response to incidents/accidents involving the proposed RH-72B. The RAP addresses
WlPP-related incidents/accidents and emergency response differently than it does most
other radiologicai incidents/sccidents. This is due to the fact that the DOE plays a
different role in WlPP shipments because the DOE is the generator and owner of the
waste, the supervisor of the carrier, and _he receiver of the waste at its WlPP facility.
Consequently, DOE has developed a series of protocols calling for specified responses
to particular WlPP-related emergency conditions. These are described in Red/clog/ca/
Assistance Team (RA 7")Procedures for TRUPACT-il Transportation Incidents (DOE,
1991a). Region 4 has also prepared a specific procedure for handling TRUPACT-II
incidents/accidents and has trained RAT personnel in handling TRUPACT-II
incidents/accidents in both Region 4 and Region 6. Region 4 staff will conduct
training for the other regions before the initiation of the disposal phase and will
develop procedures for addressing emergency problems associated with other
containers as they are certified by the NRC. The DOE will prepare specific procedures
for RH-72B shipping cask incidents/accidents. These procedures will be developed
prior to initiating the disposal phase.

6.6 Incident/Accident Response Team (IART)

The Incident/Accident Response Team (iART) was formed to provide technical
expertise to the DOE for a WIPP-related incident/accident involving Type Bcontainers.
The team's role is fov'mally described in Emergency Response and Recovery Roles and
Responsibi#'ties for TRUPACT-II Transportation Incidents (DOE, 1991 b). (See Section
6.7 for a description of this role relative to the TRUPACT-II.) Roles and responsibilities
will be modified to include the RH-72B before the initiation of the disposal phase. The
IART is composed of a team leader, DOE/AL Packaging and Transportation personnel,
the DOE/AL Public Affairs Officer, and packaging and transportation engineers
employed at Westinghouse WID. Members of the IART are based primarily in
Carlsbad, New Mexico, and will be on call while waste is enroute to the WIPP.

After being notified by the carrier or emergency response personnel of an
incident/accident, DOE/AL determines if the IART is needed. After they make the
decision to call upon the IART, DOE/AL notifies the CMR operator, who then notifies
IART members from an emergency plan notification list. Team members, along with
their designated equipment, will be sent to the incident/accident site as soon as
possible. This equipment primarily includes communications equipment and
proce6ures such as the TRUPACT-II Recovery Guide. A similar guide will be
developed for the RH-72B. Transportation to the incident/accident site will be by DOE
charter aircraft if the incident/accident scene is at least 150 miles from Carlsbad. If
the incident/accident is less than 150 miles from Carlsbad, the IART members will be
transported directly by motor vehicle.
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Upon arrival at the incident/accident scene, the team will report to the Incident
Commander, assess the condition of the packages, provide advice on recovery and
disposition of the container, and provide technical assistance as required. The report
TRUPACT-II Accident Response Team (DOE, 1993c), includes transportation and
packaging and tie-down checklists. The IART will also coordinate the replacement of
any tractors, trailers, and/or other equipment and will ensure that qualified
replacement drivers are obtained, if required.

In the future, the DOE IART may be expanded to include members with expertise in
any new packaging used for transporting TRU wastes. This would include the RH.
72B, currently under development. Similarly, as the disposal phase approaches, the
DOE will have to assess the response time to an incident/accident across the country
and perhaps develop contingency plans for aircraft availability required to reduce
response times.

6.7 DOE Emergency Response Roles end Responsibilities in Responding to an
Incident/Accident

The DOE has worked to define specific roles and responsibilities for responding to and
providing assistance for a particular emergency response incident/accident in order to
avoid the sort of organizational problems that can plague emergency responders at a
major incident/accident. Results of this work have been printed and distributed in
Emergency Response and Recovery Roles and Responsibilities for TRUPACT-II
Transportation Incidents (DOE, 1991b). This document, currently under revision,
focuses on truck transportation and will form the basis for a similar approach for the
RH-72B and for incidents/accidents involving train transportation, it will be rewritten
to include future roles and responsibilities for responding to incidents/accidents
involving the RH-72B and any potential shipments by train.

The DOE approach makes the following determinations:

• If a radiological release has occurred

• Status of the TRUPACT-II and tractor trailer

• If DOT regulations can be met

• If the IART is needed to get the shipment en route to its destination

In all cases, the DOE will communicate with the States, local, and Indian tribal officials
to ensure that they are provided with the latest information on the emergency
response process, The DOE response would be a tiered or staged response, based on
the actual or perceived severity of the incident/accident. Levels of response by the
DOE and the triggering condition are listed in Table 6-1.
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6.8 State, Local, and Indian Tribal Emergenoy Response

The States, local governments, and Indian tribes are responsible for responding first
at the scene of an incident/accident and implementing procedures to save life and
property. There is a large variation in the hazardous materials emergency response
capabilities of organizations at the various levels of government. Major differences
exist in knowledge and training, experience, and equipment. Despite this variability,
the DOE philosophy is to equip the emergency responders along the shipment routes
with a basic level of knowledge and skills required to respond correctly to an
incident/accident involving TRU shipments. The STEP was designed for this purpose
and is discussed in detail in Section 6.3. Nevertheless, beyond those responders
trained in the STEP, a considerable number of skilled and effective hazardous materials
response organizations are available to enhance the overall emergency response
network for WIPP waste shipments. Most of this expertise resides at the State level
and in major cities.

6.8.1 State Emergency Response

Twenty-four States are located along the proposed highway and potential rail corridors
for WIPP shipments. The emergency response capabilities of these States were
assessed with the assistance of the WGA and the SSEB. The results of this survey
are presented in a matrix in Appendix D. All 24 States have a number of common
characteristics, including:

• A State plan for hazardous materials emergency response, with an agency
designated with lead responsibility for radiologicai incidents or accidents

• At least one trained emergency response team

• A health physicist available for radiological assessments

• Radiation monitors

• Personal protective equipment

Also, the DOE reviewed State emergency response plans for the WIPP SEIS to ensure
that all affected States included notification of a trained state responder and the DOE
RAP if a WlPP shipment incident/accident were to take place.
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Table 6-1. DOE "Tiered" Response

CONDmON RESPONSE

Tier 0 No "noteworthy"structuraldamageto the No specialdeploymentunlessthere is need for a DOE
packagingidentifiedbyfirst respondersand/or regionalrepresentativeand a DOE publicaffairsoffmerto deal
carrier, withany publiccontroversy. The Incident/AccidentResponse

Team (tART) is alerted.
, , , ,,, ,i, , ,,

Tier I Status of the TRUPACT-tl is unknown,or the The RadiologicalAssistanceTeam (RAT) is _ along
outerstainlesssteel shellmay have been with a DOE publicaffairsofficerand a regionalDOE
pierced,or the transporteris damagedor representabve. The RAT will be equippedto monitor
conditionunknown, conditionsand will carry propermor_onng._, and

communicationequipmenL Re_t _ and
specialistson the bailer and TRUPACT-II couldbe sent if
required The IART is deployed.

O_ '' "
I

.1_ Tier II The outerstainlesssteelshell has been The same responseas for Tier I, with the _ of
pierced,the integrityof the TRUPACT-II is deployingthe IART, a seniorDOE official,and
uncertain,or there is potentialstructural healthphysicssupportif needed. The IART will kck_a a
damage to the packagingor to the trailer. WIPP TRUPACT-II evakialk_ team and the transpodatiocl

manager. The DOE-AL charter _ servicewill be usedto
deploythe IART if the accident scene Jsmore than 150 mites
from Cadsbad.NM.

Tier III There is a radiologicalrelease, or the contents Tier III requiresthe responsesof Tier I and II plus a recovew
of the packagemust be transferredto another team suppliedby the carrier, whichwould_ tr':,_torarid
containeror be repackaged_ trailerexperts and replacementequipmentas needed. The

DOE will also senda hazardsassessmentgroup,shipper
facilityrepresentative,and healthphysics_, if
required.



6.8.2 Looel Government Emergenoy Response

There is considerable variability in the capabilities of local emergency reepondera.
They range from skilled and well-trained teams located in larger cities to lesser
experienced personnel, such as volunteer fire departments. The DOE STEP, all local
government first responders would have a cadre of people trained to respond to a
WIPP transportation incident/accident to take necessary actions until more highly
trained technical teams arrive.

6.8.3 Indian Tribe Emergenoy Response

Although the WIPP eventually expects to transport TRU waste through 22 separate
Indian tribal lands, only the Shoshone-Bannock (Idaho) and the Confederated Umatilla
(Oregon) tribes were surveyed for this report. Both of these Indian tribes have
emergency response teams with radiological training. However, the majority of Indian
tribes lack an emergency response capability to deal with radiological
incidents/accidents and must depend on other governmental entities for emergency
response.

6.9 Carrier Emergency Response

Drivers will be able to provide selected emergency response services. Before the first
responders arrive at the scene of an incident/accident, drivers can initially assess
damage to packages and keep bystanders away from the incident/accident scene.
The current WIPP contract carrier's management plan includes requirements for all
drivers to maintain a list of emergency contacts and to use their communication
equipment (TRANSCOM or mobile telephone) to notify responsible authorities in the
event of an incident/accident. Notification priority is:

1. Local authorities

2. State police or local law enforcement agency

3. Central Monitoring Room (CMR)

Drivers will also report any incident/accident to the carrier's traffic manager. Drivers
are also trained to assist in any recovery of the package and are equipped with a copy
of the WIPP TRUPACT-II Recovary Guide.

If TRUPACT-IIs are shipped by dedicated train, the emergency response specialist
accompanying the shipment will be responsible for:

• Visually assessing and monitoring (with a radiation detector) any
incident/accident involving the train to determine any problems with the
package
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• Advising first responders and railroad emergency crews about procedures for
handling a displaced or damaged package

• Monitoring the TRANSCOM system to ensure its proper functioning

• Maintaining telephone communication with the WlPP CMR and AL/EOC

• Assisting Federal RAT and IART in their site duties

. Maintaining a current set of WlPP emergency procedures such as those for
TRUPACT-II and RH-72B recovery and all applicable material safety data sheets
(MSDSs) for any hazardous materials being transported.

6.10 Comparison of Emergency Response to Truck and Train incidents/Accidents

Emergency response to an incident/accident involving WIPP shipments by train would
be similar in many ways to one for truck shipments. Because trains run on tracks that
are not dedicated to a single use, cleanup would begin immediately. County or city
personnel would act as first responders to assess the situation and attempt to save
lives. State and Federal teams would respond if requested. One major difference is
that the train runs on privately owned track that is the responsibility of each railroad.
The rail carrier would assist in emergency response. All major rail carriers have
emergency plans for hazardous materials incidents/accidents. Many rail carriers, such
as the CSX and Burlington Northern, have their own hazardous materials emergency
response teams or, as is the case for the Norfolk Southern railroad, trained staff who
would mobilize outside contractors to assist in emergency response. However, all rail
carriers would enlist outside specialists to assist in cleaning up a serious
incident/accident. In addition, the Association of American Railroads' (AAR) Bureau
of Explosives maintains a group of emergency responders at 18 different locations
across the United States to assist train carriers in emergencies.

To assist in emergency response and clean-up activities, all major rail carriers maintain
specialized equipment that can reach the scene of an incident/accident by rail or
highway access. This equipment includes wreck trains with:

• Cranes, track-mounted caterpillar tractors, and special tools for clearing an
incident/accident scene

• Personal protective equipment

• Monitoring equipment

• Cranes and caterpillar tractors mounted on wheels for travel by road and land
to reach an incident/accident scene

• Equipment such as dams, pigs, and absorbents to contain liquid spills
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Some rail transport experts contend that dedicated trains provide a safer way to ship
nuclear waste because greater control over the speed, routing, and monitoring of the
waste can be maintained (Conlon, 1992). For emergency response, dedicated trains
offer a distinct advantage. Because of the absence of a mixed cargo, there is less
danger that other hazardous materials would be involved in an incident/accident.
Involvement of other hazardou= materials could exacerbate emergency response
problems at the incident/accident location. A "mode and route" study authorized
under the Hazardous Materials Uniform Safety Act Amendments of 1990 is currently
in progress by the DOT. This study will include an evaluation of the safety of
dedicated trains for transporting spent nuclear fuel. The results of this study, when
available, should have applicability for emergency response considerations related to
the shipment of WlPP waste and may aid decision makers in determining if regular
train shipments would be a feasible option.

Training for emergency response to train incidents/accidents would require the DOE
to evaluate its STEP training, WIPPTREX field exercises, and TRUPACT-II and RH-72B
procedures and to adapt the programs for train transportation. States would have to
identify which jurisdictions require training. Required modification of the STEP to
adapt it to train shipments would be relatively minor. However, the WIPPTREX would
have to be modified considerably so that participants could work with an actual rail
car on a rail track. One possible venue for the exercise would be the Transportation
Test Center, which conducts emergency response training for trains and is operated
by the AAR for the DOT east of Pueblo, Colorado. Radioiogical procedures for
TRUPACT-II and RH-72B incidents/accidents and the TRUPACT-II and the RH-72B
Recovery Guide would have to be modified before they could be used for train
transportation.
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7.0 COSTS

This chapter discusses and compares costs for each transDortation option considered
in this report. All costs are given in 1993 dollars and are based on the best available
current estimates.

7.1 Overview

This section addresses the major cost factors that contribute to the total cost for each
of the three transportation options.

Emergency response costs have not been included because these costs _re outside
the scope of this study. These costs would not constitute a v_riable that would allow
for a significant change in comparing the three transportation options.

7.2 Truck Option

This section describes the costs for the truck option. The following assumptions;were
used:

• There will always be two drivers per truck.

• Drivers and tractors will be dedicated to WlPP-related shipments.

• A dispatcher will be dedicated to WlPP-related shipments 24 hours per day.

• All trucks will leave from the WlPP site empty, drive to one of the designated
sites, and return to the WIPP loaded.

• Average travel speed will be 45 miles per hour (includes rest stop times).

• All applicable DOT regulations will be followed.

• 6.75 miles per gallon will be used, with a fuel cost of $1.20 per gallon.

• The driver will work 250 days per year (50 weeks) and cost $30/hour each in
direct labor charges including fringe benefits.

• An additional cost of $240 for two drivers per shipment for four hours each of
nondriving time will be added. Nondriving time is for paper work, loading, etc.

• Once loaded, the truck will proceed directly to the WlPP site without stopping
except for fuel, food, and ports of entry.

• Costs will not include DOE program administration.

• Adverse weather conditions will not be considered.
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• Trucks will be leased and replaced every three years or 300,000 miles.

• All trailers used in the transportation of TRU waste to the WIPP will be DOE
owned.

• TRANSCOM, telephone, and other specified equipment will be furnished by the
DOE.

• Based on WIPP capaciW figures, an estimated 28 trucks and 74 drivers will be
used.

Calculations were made to determine the overall number of trucks and drivers needed
to complete the disposal phase in the 20-year time frame. Table 7-1 presents the
total number of shipment days as 168,640. Using these figures, the average
shipment will take six days to complete.

The number of tractors needed for the disposal phase was calculated by subtracting
the number of days in maintenance (15) from 365 days, resulting in 350 working days
per year. The 350 days divided by the number of days to complete a shipment equals
58 shipments per truck per year. Dividing the total number of shipments by 20
results in an average of 1,420 loads per year. Dividing the average number of
shipments per year by the number of shipments per truck per year shows that 25
trucks are needed to complete all the shipments within the 20-year disposal phase.
Although an industry-accepted standard of 10 percent downtime was used in the
overall calculations for tractors and drivers the carrier contract limits operation to a 2-
percent downtime.

The number of drivers was derived by dividing the total number of shipment days
(168,640) by the number of driver days (5,000). Because there are two drivers per
truck, the minimum number of drivers is 68.

Truck shipment costs for the disposal phase were calculated based on contract rates
for round-trip shipments to each site. These costs are shown in Table 7-2.
Allowances for downtime and dispatcher costs are included. The last column shows
the cost per shipment per site for the disposal phase.

Total costs for the truck contract carrier during the disposal phase were calculated by
multiplying the number of estimated shipments for each site by the estimated cost per
shipment. These figures are shown in Table 7-3. The estimated total shipment costs
for all of the sites during the disposal phase is $236,797,321.

Published commercial truck tariff rates are somewhat higher. Table 7-4 shows that
the cost for shipping by commercial carrier is estimated to be $258,055,459.
However, it is possible that these rates could be negotiated lower.
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Table 7-1. Truck Shipment Darts for Drivers
il i I

Site CH RH Travel Days Total
_. Shipments Shipments (Round Trip) Shipment

Days
II III

INEL 7,639 218 5 39,285
i ii i il

RFP 408 -- 3 1,224
i i iii

Hanford 3,920 7,244 7 78,148
iiii i i i i

SRS 4,658 -- 7 32,606
ill ii i

LANL 2,016 105 2 4,242
i i iii

ORNL 206 1,723 6 11,574
i i ii i

NTS 110 -- 5 550
i iiii i i

ANL-E 49 99 6 888
i

LLNL 91 -- 5 455

Mound 48 -- 6 288
__ ml ii i

TOTAL SHIPMENT DAYS: 169,260
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Table 7-2. Truck Contract Shipment Costs for Round Trip to Each Site

Site # Hrs. Driver Per Driver Fuel Subtotal= Other Dispatcher= Cost Per
per Labor" Diem Labor= Costs Shipment
Driver (Driving) (Not

Driving)

INEL 62.0 $3,720 $260 $240 $492 $4,712 $2,592 $137 $7,441

RFP 31.0 1,868 156 240 244 2,50t;I 1,375 69 3,944

Hanford 81.0 4,860 364 240 646 6,110 3,360 179 9,649

SRS 82.0 4,920 364 240 653 6,177 3,397 181 9,755
-,J 864 40 2,469

LANL 18.0 1,080 104 240 141 1,565

ORNL 70.0 4,200 312 240 560 5.312 2,922 155 8,389

NTS 54.0 3,240 260 240 428 4,168 2,292 119 6,579

ANL-E 68.0 4,0bO 312 240 538 5,170 2,843 150 8,163

LLNL 64.0 3,840 260 240 __ 511 4,851 2,668 141 7,660

Mound 72.0 4,320 312 240 572 5,444 2,994 159 8,597

"Includesfringesand is multipliedby two for numberof drivers
blncludes $240 per trip for other driver labor
=Othercost is total driver labor x .55
dDispatcher time = $2.21 per hour



Tablo 7-3. Total Cost for Contrut Carder Tmok
I -I

Number of $hipmmeD Total Coat per CH Cost/Co_ Total Colt Per
Shipment (RoundTdpl Sitsi

INEL 7,763 $7,44t $2,480 ..... e.57,764,483
i i

FIFP 358 3,944 .......1,316 1,411,952i

_;±_ 1!.164 9,64,. 3.218 107,7..4_
s.s 4,m 9,7. 3,2. 4,.,s,7,o

_NL 2.12, 2.4e, .3 ,,=,.749
ORNL 1,921) 0.388 2,796 10,102.381

B II I

N11 110 6,§78 .... 2,193 729olmO

ANL-E 148 8,183 2,721 1,208,124

LLNL 91 7.660 2,553 697,060
i i lllllll lil,i

.u_,.td 48 8,597 2,866 412,669i,

TOTAL 9HI .PME.._NTCOSTS FOR ALL SITES: $238,787,321 II

Table 7-4. Total Cost for Commemlai iFor-Htm) Carder Truck*
I I

Site Looation Rmmd Trip Miles Rstelkiile Cost CH CostJcontsmer Total COst Per
(Round Tdp) Slto -

I I

INEL 2,7M 2.91 $8,O49 $2,M3 $9:!,484,387

i

RFP 1,372 2.91 3,993 1,331 1,429,494

Hanfo_l 3,634 2.91 10.575 3,525 118,059.300

i i

SRS 3,674 2.91 10.691 3,564 49,798,678
i, i

LANLb 794 3.15 2.501 834 5,304,621
iii

ORNL 3,152 2.91 9,172 3,057 17.692,788

NT9 2.400 2.91 7.007 2,336 770,770
,,,..,

i

ANL-E 3.030 2.91 8.817 2,939 1,304,918
ii i Hi

LLNL 2,874 2.91 8,363 2,788 761 ,O33

Mound 3.218 2.91 9.364 3,121 448,472
i i, i i,i, ill

i

TOTAL 42EII,066,468

• mCluaee: dnvers training r-r._ satellite tr|cxlng
b Intrastate ehk:ment
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7.3 Regular Train Option

This section describes the costs for regular train shipments during the disposal phase.
The costs shown are for both tariff and contract train rates.

For the purpose of this study, the following assumptions have been made to calculate
the costs of regular trains:

• Train mileage is the same used for the risk calculations.

• Up to 18 TRUPACT-IIs on two cars may be used to carry waste.

• Each waste shipment will be accompanied by two buffer cars.

• No downtime will be associated with railroad operations.

• Costs will not include DOE program administration.

Tariff or class rates used for calculating shipment costs for regular train shipments are
based on rates per loaded car at a specified distance. Rates include loaded cars and
buffer cars on a round-trip basis.

The railroad rate proposals, based on nine TRUPACT-IIs or three RH-72Bs per railcar,
were used in this study as shown in Tables 7-5 and 7-6. In order to be consistent
with the transportation risk assessments in this study, costs based on six TRUPACT-
IIs or two RH-72Bs per railcar were calculated and are presented in Tables 7-7 and 7-
8. The difference between the cost results for the two configurations are minimal.
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Table 7-5, Class Rates for Regular Train Service
(Based on nine TRUPACT-IIs or three RH-725s per ratlcar)

I I I Ilnilllil I I lillll -- ,,,,,,, IIII , II fllllll I ,,,, , ,n,,,

LOCATION WAIIT! III.NPMENTa ROUND TRIP C03T PER CONTAINER TOTAL COIIT
TYII! II CH, 3 RH CARLOAD

CtlAItGE
I '1 I I I

INEL CH 2,516 e32,755 $3,640 e02.381,340
n,11 ii I II i iii iii Illl U ""

flH 73 031,622 _10,607 i)2.301,_)04B
I Ill Inn I I ii I I i I I IlUl

RFP (:H 120 120,360 i2,2e3 13.444,1s0
I II ill Ill III II I I I I

HImfo_i CH 1,307 e48, ! 95 _tS,31S6 eO2.MO,0n
II I illl II ili I ] I ii ] lill iiiii I I

RH 2,414 044.064 e14.9N e I011.E47.1}24
I I I II lull nnllli i -- iii IIII I u

SRS CH I, 663 030.68 ! e3, 390 I)47.481,233
. , ii i ii ill ii i ii ill

LANL NO TRAIN 8ERVliCECURRENTLYAVAILABLE
,, im iii i ill ii

ORNL CH 0O ¢28.124 $3,125 e1.IP40,66e
lu, i lllll , i llm ,,,

RH 574 $25.5(18 18.523 $14.6"76.032
i ,i i iunll H ,, .., ......... i i. i

NT$ NO TRAIN IERVI(:E OURRENTt.YAVAILABLE
-- il| ii ilil I iii i ii, i lilllll

ANL-E CH 16 $28.124 t3,| 25 $448,984
n i,i ..... i L

RH 33 $ 26,234 $8,745 0888,722
i i |l -- i i ill i i i

LLNL CH 30 $35,689 $3.Sea ¢ 1.070,e70
ii -- IIIN I II I "''' up I INII I I I

MOUND CH 1e 040.421 55,158 l)742.730
i n i i u _,l m I

TOTAL: 4332,4OLli4:1
Bill ii I In i ii i

Table 7-6. Contract Rates for Regular Train Service
(Based on nino TRUPACT-IIs or three RH-72Ba per railcar)

_ lillE i , , ,ii, i

LOCATION WASTE IIHIPMENT3 CONTRAGT RATE COaT PER CONTAINER TOTAL COaT
IICH, 3RH

|111 i r'll I ._ _nnnnn_n_,

INEL CH 2,516 $14°440 $1.(K)4 $30,315,0OO
i n nnl nun u,i I _ ii

RH 73 $ 21,409 $7.136 $1.562.857
ul ill l lnn i , iml i ,,,, ....

RFP CH 120 $0.660 $901 $1,038.000
iH ini i,., i.,., i _

Hereford CH 1,307 $10,712 $2,O79 $24.450,684

RH 2.414 $25.604 $8.535 $51,000,056
,.. , _ i _ H,_n u

SRS CH 1,553 e21,392 t2.377 i33.22 | .776

LANL NO TRAIN IERVICE CURRENTLY AVAILABLE
i i • i ii.llll, , i

ORNL CH 69 $10.435 $2,048 11.272.015

RH 575 $30.245 $ 10,082 $17,390,075
lunnll i i i n i

NTS NO TRAIN IERVICE CURRENTLYAVAILABLE
,l, iii

ANL-E CH 15 $11.550 $1,263 $104,000
-- i inlll i inn lllln llnnul

RH 33 $ 14.200 $4,733 1400,(100

LLNL CH 30 014,453 $ 1,606 tl)433._90
__

MOUND CH 1(5 $12,004 $1.334 $192,U64
-- __ ii ii i a Hi li

TOTAL: t 1711,346,1117
Inlill I i, IIIII IIIII
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Table 7-7. Class Rates for RegularTrain Service
(BaNd on six TRUPACT-IIs or two RH-72Bs per railcar)

i _ i i,iii j I I I _ i., i . i iiiiiii

LOCAII'ION WAITE IHMIMEItn"I ROUND TRIP COlT PER TOTAL COlT
TYPI! 6 CH, 2 RH CARLOAD CHARGE CONTAINER

_ I IIIlll i III I II J I I IIIIII L

iNEL CH 3.010 022.321 03,720 0m.l(NI.220
,,,,,, ,ll u i r ii

RH 100 020.BO4 010,262 412,1kli4,6M
fill I I I _Jllml I I II I !'

RFP CH 204 $13,880 02.313 $2,.Ul ,elo
iml i illiiii

Hanfmd CH ] 1.980 $32.641 t6.474 $(14.301,300
--- i illl iii 1 i iiHi ii i iiii

RH 3.e22 $30.166 116,O83 $106.101.:L_2
I I -- III ,|. |.1,, iL , I I ___ III __

$R8 CH 2,329 120,825 $3,471 $48,1101,426
iliH i i,|ll ii

LANL TRAIN llERVI(_. CURRlINllLY UNAVAILABLE
i ill i|llll i ill i ,

ORNL CH 103 $ 23,309 03,886 02.4(X),O27
............ , i i i iii i,i_

RH 862 t 18.162 $9.061 t 16.068.644
BB II I I I II IIII I ii| iii

NTS TRAIN IIlIVIOE ¢UILqNTI.Y UNAVAILABLE
iiiiiiii i i i ii i i i i

ANL-E CH 26 $19.166 $3,194 8479.126
ii i i iH l lll

RH 50 $17,605 $8,803 $MIO, :L_O
i i i .... i i i ii,Hi

LLNL CH 46 024,320 94,064 $1.118,720
_ iiiipiiiiii i i - -- i iii i ii ii i iiii lU

MOUNO CH 24 $31,833 $6,373 $769,162
• i i i iiii . i ii ii iiii ii i

TOTAL 1333,767,471
i I li II i ,,, .,., I IIi

TaMe 7-0. Conmlot Riteo tot I_qlul_ Train 8ervloe
IBamedon six TRUPACT.Ile or two RH-7261 per railo_r|

11111 • II I I ,,,,, ,,, ,,,,, i

LOCATION WAITE 8HNIMENTI CONTRACT RATE COlT PER TOTAL CGBT
I CHo 2. RH CONTAINER

II IH I I II I II

INEL Oit 3,820 $14,440* $2,407" 066.160.800"
n,IH I Ill

RH 109 $21.409" $10,704" $2,333,661"
IS I H

RFP CH 204 $8.650 * $1.442" $1.764,600*
m. iii i iiJ ii i iiiii i

Henroll CH 1,960 $10.712 13,119 130,676.620

RH 3,622 025.604 012.802 092.737.688

SR8 CH 2,329 021.392 $,3668 $49,821.9(lid
H

LANL NO TRAIN SERVICE CURRENTLYAVAILABLE
.... i i i ii

ORNL CH 103 $16,435 $3,073 $1,896.806
• ,,, ___

RH 862 $ 30.245 $16,123 $26,071,190

NTS NO TRAIN IERVICE CURRENTLYAVAILABLE

ANL-E CH 25 t 11,550 $1,925 $288,760

RH 50 $1-_,200 $7,100 $710,000

LLNL CH 46 $14,453 $2.409 $614,638

MOUND CH 24 $12,004 $2,001 $288.096
....... i i ii hill n|l i i i i i i i

TOTAL $268,416,838
" '" I I II
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7.4 Dedicated Train Option

Tables 7-9 and 7-10 show the costs associated with the transportation of CH and RH
TRU waste by dedicated train service. There are a number of overriding factors in
conjunction with the use of this type of service. First is the fact that all cars will be
accounted for in the rate scheme. This will Include the costs for idler or buffer cars
and cabooses. There is also a charge for the emergency response personnel that will
accompany the shipment. The largest single factor attributed to the cost of dedicated
trains is the 055.00 per mile surcharge in addition to the costs associated with the
transport of all other railcars.

For a comparison of contract train service versus dedicated train service, refer to
Table 7-11 for the CH shipments from the INEL. The contract train rate for each
container on a round-trip basis for the INEL is $1,804 per container. The rate, per
container, for dedicated train service is $9,623. The total cost for CH shipments from
the INEL site for dedicated train service is $217,901,954. Waste shipments from this
one site alone would cost more for dedicated train than for all waste shipped by train
under contract rates.

7.5 Comparative Cost Summary

Table 7-11 displays comparative totals and per-container costs associated with
transporting TRU waste from all sites to the WIPP facility by the three transportation
options. The truck transportation costs were used for LANL and NTS as
representative train costs for these sites because they do not currently have train
access. Truck and train contract rate costs are comparable. Future r__ecosts will be
negotiated to further reduce overall rate costs.

7-9



Table 7-9. Round-Tri) Costs for Dedicated Train Service"
__:_m_=_== _=_m_ll_m mmlnnnimmnm ilmiZllim/=_Bl __=inmml_mm=_

LOCA11ON WASTE ! NUMBER OF WASTE _LER CABOOSE DED_3ATED EMERGENCY ROUND TMP cowr PEJ TOTAL COST
TYPE 8FflPMENT8 CARS 121 CARS [2) ONE-WAY PJkL CHARGE REiPONSE CHARGE CONTJdNER

118 CH PiER AT rdS.OO/mh OPIECIALMTICHAROE
TRAIN.
8 IIH PER
TnAm) miming=

_ _ _ /ml_anu

WEL CH 1.258 42.820 20.136 7.034 $94.876 e348 0173.213 e 9.623 217.901.964

RH 36 42.820 28.136 7.034 094.876 $348 et 73.213 02_848 _.236.6e0
t6.232 _o460.020

RFP CH 60 22.812 16.196 3.799 062.360 0348 0 44.107
--'--'-'--" _ _ e12_317 _144.776.3_4

flanford CH 653 51.212 34,904 8°726 0128.445 t421 $221.706

RH 1.207 51.212 34.904 8.726 t126.445 0421 $221.708 e36.061 e207.e_.G64

SRS CH 776 46°064 27.548 6.687 0101.145 t311 $181.955 010.100 141.197.080

LANL NO RAL SERVICECURRENTLYAVALABLE

_1 ORNL 34 0170.071
!

...s 287

O NTS _ SERV_E CURRENTLYAVALABLE 1

ANL-E CH

LLNL CHMOUND CH

• Includescosts for nine TRUPACT-ll#Irmlk:mor three RH-72Bslradlcar



Table 7-10. _lound-TripCosts for DedicatedTrain Servicefor RiskComparison"
_mam== =_=mmm= _ =_nmm_amn minmnmnnum li_=_m _

LOCATION WAITIE NUMBEROF WAITE IDLER _ DEDICATED _ ROUND COlT PER TOlrJtL Co61r
TYPE IIHIPMB¢II CAN CAN 121 ONE-WAY RAL _ lrllMP COMTi

118 CH PERTRAIN. 131 CHAROEAT 8PIBClALIITI CHARGE
• lug _ 11lAIN! IB.0Otado ¢NAlUIE

_ ni=Gmm_inla nGmmuinB

=.._t CH I._'..C (S4.2_:_10 ___.136 7.0__., 114.876 1.348 1114.623 110.813 I144.1n6.734

RJ-I 36 94.230 28.136 7.-N_-- 194.876 1348 0194.623 032.437 17.GC./_.420, n n u I II

RFP CH 60 34.218 16.16 3.799 162.3110 0348. 0106.921 $6._ 06._.A_n_j i

76.818 34.904 8.726 0126.446 e421 0247.314 013.740 $161.44Nl.042Hanfon:l CH FuS_3 , , ,

RH 1.207 70.818 34.904 8.726 012ql.446 0421 1247.314 141.211 I _n_.67.i¢_
.. • , . ,| • v...

CH 776 69.C=C. 27.548 6.887 t 101.146 t31, 1 9204.67 *, ,lou 1¢dl.054._n_2,z

LANL NO RAIL SERVICECURRENTLYAVAILABLEimm,.memm-,,m--

OWML CH 34 71.190 28.072 7ol60 .aM.460.,. 0311 1.1.93.801 010.767 t6.6111.23_,

""J RH 287 71.190 28.672 7.168 $68.400 0311 0193.801 t32.300 t67.744_10-'/I

+ i•.8 NTS NO HAL 8ERVICIECURRENTLYAVAILABLE

- ,:,., r ,i ,,____[,,,-I 4.,,I-_;7_ ,,,,I ,,,,.,-I ,,.,-I ,,.,,,,_
I_ .,., I ....' ..... " ..... ---
_k_Z= t
'lnchxles cootsfor six TRUPACT-II_rdclw or two RH-721BiIroilcar



Table 7-11. Comparative Cost Summary
-_ : _. --

¢mlnl_clr I_TIL I1_¢ ¢U_0 DlmCAlrl_ ¢OilUll_ IRBIINIIIll

liUIBER • flEOUtAfl TRAIN P,ATI[ TIUUN __.J.OAO RATE TIlUC:_OAO ItATI

LOCATION _ OF COIT _ TOTAL GowIrPill TOTJIL _ IIII TOTAL 4xRlr _ TOI'IL _ Pill TolrJIL

CONTAiNEM CONTAIN_ COgT COIVTAUER COOT CO0iT_ C04T COIITAIell COOlr _Ollll'AIliOll COOT

i lln ii _ II II
.m | i _ i = =l

m 22.(136 IcHI eT,O04 eM.3T 7.000 e3,040 ell2j01,000 00.023 e217jlO_ o_Loos 040.730090 0_4110 (1__

218 iFIHI (I7.130 t 1,563.000 010,_K)7 02..1101.000 4211.1M 40.230.000 40.040 01._NJS_O00 07,441 01.dl2_UDO0

, . ,, ,, L ,, i

mqP 1o074I¢_ iS01 e1.030.000 e2,2e3 e2.444_00 es.2Sl is.071.000 i1._1 i 1.42L000 i 1.11S 01.412.000
, .= . ,,, ,,,, , , ,, u ., , ,,,

11.700 iC_ 12,079 124.457,000 tS.3SS t02.091.000 t12.317 i144.77S.000 i].l_S 141,4S4.000 13.211 aT,J24dO00
, ..

7,244 _ il,S3S t01.SK)ll.0QO e 14.StlS i lOl.lk411.000 IN_l_ I t2Q7.11_.000 i10.|_ iTl_I06.O00 _.M W.iB?.D00

SFIS 13.974 ICHI tl2.377 S33.222,000 Q3,3911 $47,401.000 t10,108 t1141.11)7,000 i3Ji414 1411.'llB.000 lJ3.,lS2 II4S.4.Mt,000

.

LANL* O.04e {Cl.q 0834 0S,O42.000 0834 0S.042_00 0134 iS.042.000 4834 tS_42.000 el_ M.0_l.000

e 10S _ i2.S01 i 263.CKX) 02,501 $2113,000 12.S01 t_.000 12.S01 121_000 02.440 i2Sl,000
__Jk

.....

..... n

¢)aNL 018 |C_-II i2.O48 i 1.272,000 03.12S i1 J41,000 Ii.44i iS.71_000 i3_? il.lmS.000 _2.7tNI 11.73_1000

1,723 |FNI 110,0t2 i 17,391.000 i1.$23 t 14.076,000 i211_4S t411.il0,000 il, I?Z t |S,803.000 Ig_lm_ i 14,4S4.000
•, .,.,

PITS* 330 ICHJ 12,330 1771.000 t2,336 (771.000 02.336 1771.000 12.33m t771.000 i2.1S3 IT24JDQO

..... .._ - .... i .,

ANL-E !47 {CHI t 1.283 1185,000 03.12S IiSO.000 SLSS1 t 1.001.000 $2.939 1432.000 12,_2t $4_O,000
,. . • ...,

99 _ 44,733 0409,000 tB,74S ill00,000 i;20.ii_l 42,121,000 ILl1) IIT3,Q00 tlJI.141_ l[_0B.000

., • , = . .

LLNL 273 {CH) i I,_K_ 0434.000 03,941_ 01.071.000 01,421 42,274.000 i2.711 0761.000 12.SS3 14_7_00
.... ,,,

., ,. , ,,,.

144 iC_ il.334 $192.000 i5.158 i 743.000 $L644 t 1.24S.000 93.121 144_,000 |2.1M_ 1413.000
,, • , ,,.. ,, ,_ .,

TOTAL M, 392 aj114.421 .(X)0 $331,147.000 i1150.Q97,CO0 ll,lg41.O_.000 423M,797.000

• ...

AVERAGE _3.000 iS.000 i 13.000 04.000 04.000
COSTPER
¢ONT_N[R*

& i 1, iii i iiii ii
111 ii i iiiii iii r I i iii i

• No ma em_ a_dkddo
• kYJud_ lm_,kehilm_n_ fc_rI..AM,.mr_dNTS



8.0 COMPARISON OF TRANSPORTATION OPTIONS

This chapter summarizes the results of this study end draws preliminary conclusions
pertaining to the transportation risks end environmental consequences, emergency
response, and costs of the transportation options for shipping waste to the WIPP
during the disposal phase.

8.1 Conclusions

1) The analysis provided in this study demonstrates that OOE can safely transport
TRU waste to the WIPP facility during the disposal phase.

2) The data presented In this study are based on conservative input.

3) The injuries and fatalities projected for each of the transportation options from
ordinary traffic accidents are based on transportation statistics independent ot
the cargo being transported. It is believed that the a.dministrative requirements
placed on the transport of TRU waste by DOE will significantly lower tl_e rates
projected in this stuOy.

4) The cumulative radiologiqal dose the public will receive during .accident-free
transport of TRU waste Ouring the disposal phase (truck or tram options) is
orders of magnitude less than the cumulative dose mat the same population
group will receive from background radiation.

5) The radtological impacts associated with transportation accidents exceeding
NRC type B package certification test conditions are mitigated by emergency
response.

6) For the three transportation options evaluated, the cost of transporting waste
by truck or regular train under contract rates is comparable. The cost lor
transporting waste by dedicated train is significantly greater.

7) No conclusions should be drawn from this study to conclusively determine
which transportation _option should be selected for disposal phase waste
transport operations. Further study needs to be conducted.

8) Radiological and hazardous chemical risks from transportation options pose no
significant health risks to the general population or transportation workers.

The results presented in this study are generated from a series of assumptions based
on DOE's current understanding of the WIPP program. The major baseline
assumptions utilized to generate this study are provided as follows:

* 1990 SEIS baseline for study

* Disposal Phase Options
-100% truck
-100% rail for sites with rail access

-Dedicated train
-Regulatortrain
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* Disposal volume 6.2 million cubic feet
- 5.95 million cubic feet of CH waste
- 250,000 cubic feet of RH waste

* Costs given in 1993 dollars

* Cost analysis is based on shipping costs only; other cost not included
- Emergency response
- TRUPACT-II and modifications for CH waste
. RH-72B cask or new cask for RH waste
- Rall casks

* Future SEIS and Record of Decision will document the transportation mode for
I

the Disposal Phas_

8.2 Transportation Risk

For incident-free transportation, the radiological and hazardous chemical risks are very
low as compared to the risk of cancer from background radiation and would not pose
a significant risk to the health and safety of the general population or of the
transportation workers (see Table 8-1). Table 8-2 presents the incident/accident
impacts to the public that are predicted for each of the three transportation options
examined in this study.

For nonradiological and nonchemical risks associated with incidents/accidents (injuries
and fatalities where the packaging is not involved), the estimated consequences are
higher for truck shipments because of the higher number of truck shipments versus
both rail options (see Table 8-3). The regular or dedicated train with up to three
waste cars would have the lowest risks because of the smaller number of required
shipments.

Environmental impacts not directly related to human health and safety are not
considered to be significant except in the case of a major incident/accident exceeding
NRC Type B Certification test conditions in which no emergency response is provided.
In this scenario, an area of contamination could occur in the immediate area of
accident scene. Environmental impacts from radiation exposure to the environment
would be relatively minor, as DOE is committed to rapidly cleaning up contamination
to an environmentally acceptable condition. However, the cleanup process typically
utilizes heavy equipment which may result in significant impacts to the plant and
animal life living in the cleanup area. The extent of these impacts, in terms of the
time for the contaminated area to completely rejuvenate, would be dependent uDon
the nature of the ecosystem involved. In any event, DOE is committed to mitigating
damage to the environment and returning lands to near original condition as rapidly
as possible.
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Table 8-1. Total Incident-Free Radio_ogical Transportation Impacts for the Disposal
Phase

I I I II III

TRANSPORTATION PUBLIC TRANSPORTATION
OP';,. N CREW"

i ill . i i.

DNe Latent Due Latont
(pomon,4'oml _ (pemon-qrom| Calnooe

Fsteitioo Fatei_o
i ri II i i i I i _ n n

Cedemlve Inwems
| i ,, ii i

Tru©k 8340 4.2 2890 1.2
i i , ,n i i ii i i i ii i

RegularTrain 1330 0.07 723 0.29
, II I I i i ii i i i ii

Dediaated Train 666 0.33 306 0.12
L II I I I I I I ....... ,,,.i

Maximum Individual impaow b
i i i i ii | H i

Truok 2.7 -- 10 -
. i m i i i.| |ill

RegularTrain 1.6 - 4.3 -
i i i i ,. i .

Dedioo¢edTrain 0.7 - 3.2 -
i i. I II ' '" ' __

• Transportation crew is defined as those who drive the truck or operate the train.

b Individual doses are presented in units of ram. Latent Cancer Fatalities are not presented for individuals,

as the dose-to-risk conversion factor is statistically developed on a population basis and is inappropriate to
apply on an individual basis.

Table 8-2. Predicted Incident/Accident Impacts to the Public for Each
Transportation Option Studied

III II IIII ,,.. , ,,

CUMULATIVE REPREalENTATIVE MAXIMUM
TRANSPORTATION ACCIDENT-DOSE CONaEQUENCF.S" CONSEQUENCES"

OPTION RlaK (pemon_rem) .......
Dooe Lalmnt Dole Latent

(pemmlPfem) Cammr (pemon_remt Carmer
FatoUtiea Fatalttkm

I I I I i i II II I i ill II

Truok 2060 22 0.011 750,000 330
i i i i i ii Jl, i , i i ,,H,. ,, ,,

Regular Train 1940 150 0.075 1,500,000 750

DedicatedTrain 1910 450 0.23 4,500,000 2,300
I II IIIII II I II ii ii,

• This is the cumulative accident-close risk for RH-TRU shipments to the WIPP at the indicated

transportation option.

b Representative consequences result from one postulated accident scenario in an urban community in
which emergency response actions occur in sufficient time to mitigate the initial accident sequence, with

a resulting release comparable to a category III severity accident. The reported value is the highest

representative consequence for RH-TRU waste shipments and shipment origin sites.

c Maximum consequences result from a highly unlikely accident scenario in an urban community in which

emergency response actions are deSayed until after the initial accident sequence is completed (several

hours), with a postulated release comparable to a category VIII severity accident. The reported value is the

highest maximum consequence for RH-TRU waste shipment and shipments origin sites.

8-3



Table 8-3. Nonradiological/Nonchemical Impacts from Incident-Free Tlansportation
of TRU Waste to the WlPP for the Disposal Phase

_i II I II II I

Trmsportatton Acc_ent Accident Latent
OPtion Injudes Fatalities Cancer Fatal_tlu

' II I HIIil ' I' I

Truck. 110 7.3 0.2
,, ,,,, ii i |! ii i i

Regular Train 63 2.5 0.7
i i i.i l i= ll_l i i i

Dedicated Train 12 1.0 0.06
I III _ii It I IIII II I I

8.3 Emergency Response

DOE has an emergency response system in place for truck transportation along the
routes from INEL to WlPP and RFP to WlPP. The system has been reviewed by
various regulatory agencies and States and judged to be satisfactory. Training has
been and will continue to be provided to personnel who would respond to truck
incidents/accidents. Preparations have included an extensive training program and a
number of field exercises. To date, only preliminary efforts have been made to
implement a similar system for all areas involved in waste shipments during the
disposal phase, since the decision to start the disposal phase has not been made. A
decision to transport the TRU waste by train during the disposal phase could lead DOE
to reconsider its training courses and field exercises over a much wider area.
However, current analysis leads DOE to believe that existing courses and field
exercises could be updated and presented with relatively few changes. For train
transportation, some changes to existing courses and field exerci.qes would be useful
to ensure that effective training programs and field exercises are offered to first
responders.

8.4 Cost

Costs in 1993 dollars for each transportation option are based on currently available
information, carrier systems, and total number of shipments for each option.
Emergency response costs have not been included because they are not within the
scope of this study.

The total cost for truck shipments during the 20-year disposal phase using contract
rates is estimated to be $236,800,000; total cost using commercial rates is estimated
to be $ 258,100,000.

!

Total cost for regular train transportation (which necessarily includes some trucking)
using class rates is estimated to be $332,000,000 and cost using contract rates is
estimated to be $184,400,000. The total cost for dedicated trains is estimated to be
$850,700,000 because an additional charge of $55 per mile is included for all
shipments.
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8.5 Comparison of Transportation Options

Radiological and hazardous chemical risks from transportation options pose no
significant health risk to the general population or transportation workers. The DOE
has implemented an emergency response system for the transportation of TRU waste
by truck from the Idaho National Engineering Laboratory and the Rocky Flats Plant.
The existing emergency response system will be expanded to encompass training
needed for emergency response personnel along the disposal phase transportation
corridors. Truck and train contract rate costs are comparable. Future rate costs will
be negotiated to further reduce overall rate costs. Table 8-4 summarizes costs and
impacts for the three transportation options during the disposal phase.

TABLE 8-4. Summary of Transportation Options for the Disposal Phase
' i J ,, r , ,,, ,, L, ,, , ,, ,,,, ' ,,

Category Injuries/ Maximum Cumulative Maximum Minimum
Fatalities Radioiogical Doses to the Public Radiological Transportation

(parson-ram | Acr.id.nt Cost
Conlequencel
in LCF to the

Public
i ii _ ,,,

CH Waste RH Waste RH Waste
, , H • i. ,..,, i , ,

Truck 110/7.3 5,040 3,330 380 $ 236,800,000
.,,. ., ,. , , J

Regular 63/2.5 956 369 750 $184,400,000
Train

, i.i . - i,,, ,, ,

Dedioated 1211.0 586 81 2,300 $ 850,700,000
Train

........ . , , , , ,,

Each of the assumptions listed previously significantly impact the results generated
in this study. For example, the volume of waste expected to be transported during
the disposal phase is based on the maximum volume permitted for both CH and RH
waste in P.L 102-579. Should actual disposal phase waste volumes be significantly
less than that permitted, transportation risks as well as cost would be reduced
significantly as they are volume dependent. Additionally, the assumptions utilized to
generate this study do not provide a basis for optimizing transportation costs and
public risks. Such a transportation system could include a combination of both truck
and train transport of TRU waste. As such, DOE is committed to continuing its
evaluation and analysis of the transportation system needed to support disposal
operations at WIPP. Future studies will include reevaluation of those assumptions
listed above as WiPP program information changes, as well as determining from a cost
and risk perspective what is the most appropriate method of transporting TRU waste
to WlPP during the disposal phase.
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APPENDIX A

A.0 INTRODUCTION

This appendix presents a summary and a discussion of the purpose and
implementation of the WIPP Waste Acceptance Criteria (WAC). In addition, waste
characteristics as presented in Revision 8 of the Integrated Data Base (/DB) (DOE,
1992) are included. A reproduction of the NRC Certificate of Compliance is presented
as an annex to this appendix.

A.1 WIPP Waste Acceptance Criteria

The DOE has established the WAC for the safe handling and long-term disposal of
TRU radioactive waste at the WIPP (DOE, 1991c). These criteria establish conditions
governing the physical, radioiogical, and chemical composition of the waste to be
emplaced in the WIPP, in addition to citing specifications for waste packaging, to
provide for the health and safety of workers and the public. Prior to any waste
shipment leaving any generator or storage facility for the WIPP, the shipment must be
certified to meet the WAC. Similarly, the certification of shipments received at the
WIPP will be verified prior to emplacement.

The WAC were developed by a DOE-wide committee of experts on the handling and
transportation of radioactive material. Basic concepts and limits chosen as WAC
requirements are based on:

• Personnel safety, handling, and storage restrictions at the WIPP facilities

• Methods of handling equipment

• Procedures

Technical justification for the selection of the various requirements is provided in the
WAC support documents.

RCRA regulations, as they apply to the WIPP, include standards for the
owners/operators of permitted and interim-status treatment, storage, or disposal (TSD)
facilities that are codified in 40 CFR Parts 264 and 265. These require the
owner/operator to obtain a chemical and physical characterization of the waste and
to ensure that the waste shipped to the facility is the waste specified on the shipping
manifest. These RCRA requirements for the WlPP facility will be satisfied at the
generator sites before transportation of waste to the WIPP. Applicable RCRA
requirements to be met for each category of waste present at the site are described
in the WIPP RCRA Part A and Part B Permit Applications (DOE, 1993c) as well as in
the No-Migration Determination (NMD) published by the EPA (EPA, 1990).

The WAC were established with the assumption that the radiological hazards of TRU-
mixed waste (TRU waste containing hazardous constituents defined in 40 CFR Part
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261, Subparts C and D) are much greater than any hazards from associated hazardous
constituents.

To ensure compliance with the WAC, the DOE has established the WIPP Waste
Acceptance Criteria Certification Committee (WACCC} and requires that each facility
certify that their WlPP-bound waste meets the WAC.

Each waste generating or waste storage facility will prepare a TRU Waste Certification
Plan that describes its site certification program and how that program ensures that
their waste meets the WAC.

Following the formal approval of Certification and Quality Assurance Plans for the
waste generator or storage facility, c_compliance verification audit was performed by
the WACCC. Subsequent periodic audits will be performed to verify that the facility
is following the approved plans. Audit frequency will be determined by the
Chairperson of the WACCC, in consideration of systematic requirements and facility
certification status, but will generally be conducted on an annual basis at all facilities.
The management of the generator/storage facility is expected to respond to findings
and recommendations noted in the audit report, indicating the corrective action taken
(or to be taken) to preciude recurrence. If subsequent facility audits determine that
corrective action has not been satisfactorily implemented, then the WACCC will
decertify the waste from that facility so that it cannot be accepted at the WlPP.
Table A-1 presents a summary of the WAC limiting parameters for CH-TRU waste and
the preliminary WAC for RH-TRU waste.

The following documents are required for each generator/storage facility:

• Waste charactenzation site-specific implementation plans

• Site QA project plans for WIPP waste characterization activities

• Program plans for TRU waste certification

• Site-specific TRUPACT-II Authorized Methods for Payload Control (TRAMPAC}
compliance plans

A.2 Waste Characteristics and Shipment Transport Index Values

There is a continuing effort to characterize the waste at each of the generator/storage
facilities. Current radiological characterization data are presented in Rev. 8 of the IDB
(DOE, 1992} and provide information about the radionuclide inventory (radioactivity,
mass, and percent activity of radionuclides in the waste) by site.

Tables A-2 and A-3 present the isotopic compositions of mixes used to describe CH
and RH waste. IDB waste characterization data are not as precise and complete as
an analyst would prefer. Consequently, a number of assumptions and engineering
judgments were made, and are acknowledged and justified in the appropriate

subsections, to complete quantification of radionuclide distribution and calculation of
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Table A-1. Summary of the WAC Limiting Parameters for CH-TRU Waste

WASTE CONTAINER REQUIREMENTS/CRITERIA :: " ....z:.. ..: '- - , _ ..... _,_ , : _.;,_

CRITERION/REQUIREMENT t LIMITING PARAMETER(S) i SOURCE(S)
AND SECTION I I OF LIMIT(S)

Waste Containers • Containers shall be noncombustible and meet 1
3.2.1 DOT Type A pacKagvng recluirements.

• Current TRUPACT-II recluvrements limit 2
acceptable containers to 55-gallon drums.
standard waste Ooxes (SWBs). or SWB overDact<

of 55-gallon drums or test bins.

Waste PacKage Size • Current TRUPACT-II limits are 55-gallon 0rums in 2
3.2.2 two seven-Dacfts or two SWBs.

Waste PacKage Handling i • All 13ac_ages snail be configure0 as sDecvfied _n 2
3.2.3 I the TRUPACT-il SARP (see 3.2.2 abovel,

WASTE FORM REQUIREMENTS/CRITERIA

Immot311izat_on .'Waste matenats snail be immobilized if > 1% by 1
3.3.1 wevght vs particulate matenal < 10 rnlcrons tn

diameter, or if > 15% by wetqnt is particulate
matenai < 200 m_crons in diameter. i

Liau_ds • Only reswdual liauids: as a guideline, resvdual 1
3.3.2 Iiau=d in well-drained internal containers to be

restricted to aDDroximatety 1 volume % of the
internal container: aggregate amount of res=dual
li(]utd < 1 volume % of external container,

PyroDnonc Matenats • No non-radionuclide pyr°pn°ncs Derm=tted. 2.3
3.3.3 Rad=onuclides _n !:)yroDnovtcform are timded to <

I1 I% by wevgnt =n each waste package.

Exptoswes anc_ ComDresse0 • No exDlosvves (49 CFR Part 173. SUbl3art C_ are : 1, 2.3
Gases Derm=tteO.
3,3.4

• No comoressed gases are Dermit_ecl, ' 2

TRU Mixed Wastes • TRU wastes shall contain no t_azardous wastes 1
3.3.5 unless they exist as co.contammants w=th

transuramcs.

• Waste generators must determine if thevr waste vs 3
regulatecl by RCRA. and met the reou_rements in
the WIPP RCRA Part A and Part B Perm=t

ADDIications.
i ,, ,, , , • , ,, ,, , ,r ' '

, ,,, ,,
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Table A-1. Summary of the WAC Limiting Parameters for CH-TRU Waste,
Continued

i ii i

WASTE PACKAGE REQUIREMENTS/CRITERIA (Continued) ;--." ,,t. -'_-=-.....-' _-_,,.__.: • _ ..... ,_,., ..... ;

CRITERION/REQUIREMENT LIMITING PARAMETER(S) SOURCE(S)
AND SECTION OF LIMIT(S)

',T ', , ' , ,,; i,, ' '" ' =I ,, ' ' ' , '

Nuclear Criticality (Pu-239 • Acceptecl package limits, including two t,mes the
FGE) error, are: 2
3.4.2 < 200gt55-oallon drum 2

< 325g/SWB
2

• The sum of the FGE of all packages ,n a
TRUPACT-ll Daytoacl shall be < 325g.II

Pu-239 E_u=valent Achvitv • Waste packages shall not exceed 1000 Ci of Pu- 1
3.4.3 239 eouwatent actwity (PE-Ci).

i ,

Surface Dose Aate • Drums or SWBs snail not excee0 200 mrem/hr 1. 2

3.4.4 surface reading, or 10 mrem/hr at 2 m.

• Shielded containers are allowed for ALAAA 2

'. purooses only.
1

• Neutron contributions of > 20 mrem/hr shall be
separately documented.

2
• Externa_ dose rates on the IoaOe0 TRUPACT.II

shall not excee0 200 mrern/hr surtace, or 10
mrerWhr at 2 m.

Removaote Surlace • Removaole package surface contammat_on snail 1
Contam_nation not be > 40 pCi/100 cm" alpha, an0 not < 450
3.4.5 pCill00 cm: beta/gamma."

Thermal Power • Thermal (wattage) limits for mdIv_dual waste 2
3.4.6 packages, including the error, are conta=necl ,n

the TRUPACT.II SARP
2

• TRUPACT-il load limits are contained in the
TRUPACT-II SARP.

2

• TRUPACT-II design limit is 40 watts.
, i, = ,,, i ,,, , , , iI ,,, , , ,, , , ,, I'
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Table A-1. Summary of the WAC Limiting Parameters for CH-TRU Waste,
Continued

WASTE PACKAGE REOUIREMENTS/ ....

CRITERION/REOUIREMENT
ANd SECTION OF LIMIT(S)

TRU Mixecl Wastes (Cont.) • Generators must document procedures lor 3
3.3.5 sampling, analytical protocols. QA/QC gu=delines,

and other reformation called for In 40 CFR §
264.13 and 265.13 in a site-specific QAPjP.

1,2,3

• Characteristic ign=tal:}le(DO011, corros=ve (D0021,
and reactive (D003} wastes are not accel:)tal:)le at
WIPP 3

• Any waste container sent to WlPP or loaded mid
a bin destined for WIPP must meet the two times

(2X) the max=mum comgarao_tity requ=rement for
5 nonflamma, l::)leVOCs as specified m the NMD. 3

• Any waste container sent to WlPP must meet the
ten times (10X) the average comDarat_ility
requirement for 3 nonflammaOle VOCs as 3
specified in the NMD.

• Sludges shall be analyzed tor total VOCs and
toxic metals specified =nthe NMD.

Specific Acttv_tv of Waste • Waste shall be greater than 1O0 nanocunes of 1
3.3.6 TRU per gram ot waste, exctus=ve of added ,

sn=elding, ng=d liners, and the waste containers, ,
=nctud=ngal_na contam=nateO wastes handled as
TRU uncler DOE Or0er 5820.2A.

WASTE PACKAGE REOUIREMENTS/CRITERIA

Waste Package Weight • Current waste package limits are t000 Ibs per 2
3.4.1 55-gallon drum, or 4000 Ibs per SWB.

• TRUPACT-II payload is limiteO to 7265 Ibs. 2

• TRUPACT-Ii is limited to 19.250 Ibs total gross 2

weight, wilh a total shipment o! GVW of 80,000
Ibs.
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Table A-1. Summary of the WAC Limiting Parameters for CH-TRU Waste,
Continued

.. ........... ,, -- '-%,,,,J i i • ii

I WASTE PACKAGE REOUIREMENTS/CRITERIA (Continued)
' . .._ _ ' ,.,r , • ' ,j, . ,,_ /, , , ,, , , i : ,, ,'" _il l,,, , ,,'I

CRITERION/REQUIREMENT LIMITING PARAMETER(S) SOURCE(S)
AND SECTION OF LIMIT(S)

" ' ,,_ , ..... l',, ' , T , ,i,i ,.... , , ,,,, , ,,

Gas Generation • All confinement layers, such as bags. shall be 2
3.4.7 closed only by a twasl-and.tape or fold-and-tape

method.
2

• No sealed contamers > 1 gallon may De in the

waste. I 2
• The mRxtmum numt_er of confinement layers shall I 3!

be known. I
T

, • Waste packages embrace0 0n WIPP during the I
exDenmenlal per|od snail not exceecl 50% of the I 2
lower exposure limit m any layer of confinement I
tor hydrogen and methane.

3

. • Total flammable VOCs are lim0tedto 500 pgm m
the headspace gas of waste packages.

3
• if total flammable VOCs are • 500 DPm 0n

headspace, a flame test must be Dedormed pnor
toemDlacement in the WIPP. 2

• If total flammable VOCs are • 500 ODin m
headsgace, a Le Chatelier calculatton 0s
necessary. 2

, • All cnemtcals/matenats-_ 1% by welgnt must be Ievaluated for compatibility wdhm the waste form 2
and with TRUPACT-II matenals of constructton )I

• Trace chore=cats(<1 we0ght % limit) must total < I

t 5°," by weight of the waste _nany Dacxage. 4
• Chem_cats/matenals present m concentrations 4

greater than one wetghf Dement. shall conform to
the allowable chem0cals0neach waste matenat
type. 4

• Real-time radiography or eauwalent exammat|on.
4

• Visual charactenzation of solid waste for 10
waste matenai categones hsted =nQAPP.

• Analysis of sludges for OH and maior cations and
anions listed in SNL Bin-Scale Test Plan.

• Total alpha activity of waste on a container basis
using methodology listed in QAPP.

' ,r 7, ,, ,,,_, ,, , , , ,,,,[ ,,, ,I iiilll _ ,, H
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Table A-1. Summary of the WAC Limiting Parameters for CH-TRU Waste,
Concluded

, ! ' I" •" " I i i | ,| ., ii =

WASTE PACKAGE REQUIREMENTS/CRITERIA (Continued)
,, ,, , ...... t ..... , , I' I Im I II I II ,, _ I_ 'fl I

CRITERION/REQUIREMENT LIMITING PARAMETER(S) SOURCE(S)
AND SECTION OF LIMIT(S)

,, ........... , ,, j,,,. , : , i,iJ , i., IF ,i , . I . ' I _= ., ,, ,,,;

Gas Generation • All waste packages shipped in TRUPACT.II shall 2
3.4.7 (cont) be venteO with one or more filters that meet

specifications listed in the TRUPACT.II SARP.
_t

ii ....LaDehng • A un,oue identilicallon barcode la0el reasonably 1. 2
3.4.8 expected to last 10 years snail be allixea.

l • Each package shall have appropnate DOT laOeis. 1.2. 3
il • Each package snail be marXeO with the snropmg 2
l', category-
'_" = " .,. ''I , " ,, ,,, , ' ' . , ' ' '" ......

!i DATA PACKAGE REQUIREMENTS/CRITERIAl" . ...... ........ ............
li

Data Package/Cenihcatson • A data package w,lh certification snail be 1
3.5.1 transm=tted prior to sh=pment.

• Documentation tot certification of individual 2

packages or a group of packages tot snIoment in
each TRUPACT-il unit shall be submitted.

• A hazardous waste mandest shall be utilized for 3
each sh|pment of TRU m,xecl waste.

• Intormat_on reaulred by the WCPP shall be 4
orov,Oed.

' " .... "," , , 'I,' .... , " ' ,, ',. ,'I, ,_,,, • ' ', , ""'r]i,r . , ,, ,',' ' ' : ' _'

i OTHER REQUIREMENTS/CRITERIA
i', , ' ' " r _ , ' ......... .'F, . ' ,, " -

l_ .....
_i AOdihonal Requirements , All packaoes m a single TRUPACT-II snarl belong 2
I!

3.6.1 to the same shipping category.
!1

il • Each package shipped shall belong to one of the 2
content codes defined in TRUCON

• Retnevabte stored waste that has Oeen unrented 2
shall be vented and asp|rated per the TRUPACT-
II SARP

2

• Payload control orocedures outlined in Sect,on
7.4.3 of the TRUPACT-II SARP shall be followed.

' ......... " , ,,.... L _ '.' i, , , , ,, .. ' I . ,r ,,, _, ,, ,, , i., ,, , ,

Source(s) of Limit(s}

1. WIPP Ooerations and Saletv Critena

2. Transportation: Waste Package Reaulrements: TRAMPAC
3. RCRA Reauirements
4. Pedormance Assessment Crttena
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Table A-2. Isotopic Composition, by Activity Percent, of Mixes Used to Describe
Composition of Contact-Handled TRU Waste at Each Site =

(Retrievably Stored and Newly Generated)

II nr
, , ,'1 ,' ' II , ii i i "1_IIlll _ i II L' I; I=

I " " ' ° * '* • m... " |
i _" . *. ,. e_ _ _UIg_VIIIIVll Vl Illlk UIVI_! ..... ,. _ -*. --'q,,._

, ',':,9', ,I ,,,, ..... ,,, , ' , ',",L't ' ' ......

MllOr

Site t raclmnucl,0e$ Mix- I = Mix-2 Mix.3 Mix.4 Mix.5 Mix-6 Mix.7 Mix-6, J 1,,. , • ,.
, ,,,=, _.,J, , ........... . ,,r ,, ',,',. _ , , ] ' "

I

ANL-E I 235.. I < 1.00I
I 2._e,, _.ool

C:"., _ 22.90 I 36.60

240u 6.90 1i 241,, I0.20 63.4_.._0
Total 100.00 I 100.00 : ...........

,, .... ,, ,, i , ,,,,

HANF I 90,,-90, 1 20 il
106,,,,,-106q, 0 40

137,j- 137m,_ 137,= 130
144.j- 14=, 4 00
147,,, _,00

238,,, 5.90

239,, 2.00 t240,,. 0.50

_ 241=. 13.50 i

M_P" 66,50

Other 0.70
Total I00.00 I

i i l *

• 10.00
INEL d 232,,

233., . " • 90.00

235,, 3,50 "
236,, 17.00 '

237_, . • 100.00
238,,, 0.30 *
239,,, t I 00 20.00 • 450
240,,, 2.60 9.30 ' 3.20

,'900 " _ !Itl 241,,, lioe

242,.j Trace • !1
241 ,_ 5 40 70.00 _t

243 .. , ' 100.00 !qOther I 70 0,70 ' - " , " --
Total lC0.0-'--"_ 100.0------_ _ _ ;' 70 100.00 100.00 100.00 ,

,,, ,,, ,, .... L ,i :'

_.L i_._8._ ,oooi ,9o _,oo ,oooi i i t18.00 t 0.50 26.00 62.00 I tO0.O0 1 l }

241 ,, 2.00 96.90 28.00 • i

I MFp = j, tO.70 - • I ,

! Tara, 100.00!10o.0--"_,00.00 ,00.0"-'_1lo-_,'_,oo; , , _,,,, ,,,, , , | ,,,, I ,,,, , ,, i i

i,.o o.,, o.o i239,,, 12.30 3.56 ,".87 2.22 5.78
240,,. 2.84 2.87 9.86 1.79 _.,88 I
241,., 82.83 67.93 75.80 54.88 83.83 !
241,,, 1 46 4 83 5.84 40.80 ],98 '
Tot= 1oo.o----6lOO.O-'%_oo.o--'-_1oo.00Ioo.o"--7i

MOUND 238,,, 92.31
239,, 3 45

240, u 0.05
241,. 4 t......._6

Total tO0.O0
. , I .'J r ILl..... ' ' ' ...... # rll"
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Table A-2. Isotopic Composition, by Activity Percent, of Mixes Used to Describe
Composition of Contact-Handled TRU Waste at Each Site =

(Retrievably Stored and Newly Generated), Concluded

, ' ,, ,, ',,, '_",'1 ] ,, I I I "'YI . __ I I_'' " I'lt_ I II_ "_ ...._ ,,111, ii .. ._0.r'*'' ,,_,,=,,.,=,,,_,,,i=,,_....,,W_..,

..... COfl'_,ollliOf'm of mix, Ictiw_N "_ _ ." ..............
j I .IL I... I [ ] I .. ]z I ..... L_lllll.r. .... II , I " 'Ill I II - /Ill

__ ITI m, , ,, , , ,,,,, ,,a ........... m

Site raOanuc,o_s Mix-J" , Mix-2 Mixo3 I Mix.4 Mix-5 Mix.6 Mix-7 Mtx.8
,, m m,,mm m m' , ' I m'*,_ i',, ' , .m " if ,I_I m, I I,m _* m : ,,, im: ,', m ill ::- , m

NIS 238,,, 3.51
239,,, 63.11
240,,. 25.37

241r, ' 8.00
242,,, 0.01
241,, Trace

Total _

ORNL 60.,. 0.01 • I90,,. 2.0B ,

99,_ 0.02 I137:, 3.27
232,. Trace Trace Trace
233, 2= 60 0.02
235,, Trace Trace Trace

238,, Trace Trace -
237,,, ' Trace -
238,,, 7.92 •

236,_, 35. t0 0.3S 62.50
240,,, 0.72 •
241,, 3.90 B1.36 •
241 .. 0.52 •

244 _,,., 2.B3 31.60
252,, • - 530 /
Ot._r 36...___4o.9._....._3__:_.

Total 100.00 100.03 99.6
, i ,, ,, ,, '' ' J '" ....

RF_ 235.. Trace 1

38,,, 0 ,tO l

!i :39,,, ,'20 i240,,, 270))

' 241,., 73.80 !
l] 24:,,, Trace
l} 2ai,,. ,1.90 t

, Tola_ _00 O0 ..

SRS 23;',_ " "
_3B,,, 057 97.79
239,,, 9 49 0.06
240,,, 2.25 0.03

241,,, 85.98 2.12
241,, 1 71 " •
244,,

Other " " ' _ "Total 100.00 100.00 Io'EE6,oo I I

iii iii . i i_i ii iI _ iI_iI i iii_ii _i_I i iii i i i l_ i i iiiii i iN :: :: : i,,, ,, ,

,i ,,,,

"Data from tel 5 The Oata are as reoorte0 bv the s0tes even t_ougf_ some of the columns tie not acid UP to 100"/..
°The mixes reoresent meier waste stream composition vanabons or comooslte values. For file percent ot eaCl_ mrx m fire waste

at each site. see Table, 3.13.
'MFP iS rmxe¢l fission pmOU¢1.

'INEL also has s Mix.9, but no acltwtv percent data wore provctecl foe it.
"lntotmatiOn rer,orte¢l as t.mknow'n.
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Table A-3. Isotopic Composition, by Weight Percent, of Mixes Used to Describe
Composition of Remote-Handled TRU Waste at Each Site =

(Retrievably Stored and Newly Generated)

,, , I '== ' I I' ,,, II ' ' M.+._ ' " = J;._- u_ u i _l , ,..,,,,,, . . .. .. ...+=m _,.,_m " '_l,i......m..

........ ++"'_' corn,ore"iOn.,,'mi=,',=ti,_ % ...:.......... * +c.t.'_ .,.'+
iii iiiiiiiii llll_U_ ii ii IL IIII I I I ii! I lit I lUlll ...... III,,I+............ #, iii +iI,'I, u: i |t r r', ,,, , ,,,, ,,,,,, "

j MllOr
Site ; ratlqOm=¢,oos Mil. t 0 = Mix- t 1 MIx- t_ MIX- t3 Mix. 14 Mix- t 5 Mix- 16

m, - i r' ii iii

84 60ANL.E i 138,.j ]
i 238. l < J.O0

239.,, i 40

,, 240,_ 100
241 ,,, 0

++ Totat i3,00! -.-.--.-
i00.00 _ ;

" ii mlll i i i i l lllm iiii, I i II IIii __

HANF 60.. 1.50

90,,.90. ; .20
106..,' ; 06== 0 40

)1 i 37.,-' 37m,+ 137,= '+30

U 144._._=.. ,=0
147.=. 3 00

23B,,+ 6.90
239,. 2.00 0.30
240,. . 0.50 0.20
241,, 13.50 10,00
MI=I_ 66.50 87.00

Other 0.7__0 10,mmmlmmlm=

TOtal 100.00 100.00
i l i =i iii! i ] i i --

INEL 63., " " 5.00
85., ' ' O.17
90_, , 4 1 47 t700

: 95,, ' " 10.53

134,., '* " 1.69
' ' 1 43 16.00

137c,
ti 144.,
I) 147b ' " 2.62

i_i 235. Trace Trace "
+'_ 236,, Trace Trace ' "

23B,,, ' ' 0,03 53.70
t, -_39,,, 3.00 71.00 + '

240,, 2.00 29.00 ' +'

241 ,,= ' ' 46.30

MFI_ 95.00 ._,....L. ' d . .=,=_,mm,

Total 100.0--'_ 100.00 -- _ 35.09 i 00.00 40.00
ii i i i i i l _ I iiii I iii i i iij

i

LANL 239,,, 13.62 454 I
240,,, 1.25 0.42 I241,. O.12 0.04

242,, 0.01

MFP" es.o...._o9s.o____o I
ToI=I I00.00 100.00 I

_I ,Jl ,, I IIlll ..... I tljI . I I _................... ImmIIIll llllll @'l_ " _ I :l [_J fill II I 1 I II . I I I I

A-10



Table A-3. Isotopic Composition, by Weight Percent, of Mixes Used to Describe
Composition of Remote-Handled TRU Waste at Each Site=

(Retrievably Stored and Newly Generated), Concluded

ORNL 60.= 54.33 3.S2t
90,, 0.55 66.33 I

137,.. 4 40 1667 i9.341

154=,, I
232,_ Trace *
•_._ 0.17 0.19

Trace ' t235,,
23B,, Trace l
23B,,, Trace 0.27!
239,,, 4 52 1.38 t

2a I .. _.05 t.28 0.69 l
jl 244._,, 46 43 15.99 i 2,69 I
I 25=: ,652i " I " I i
I at,e, 3_4e ! _1e__..2oI -.....- : '

.=,,,.,=.,,,=

"Data tram rat 5 The Data are as resorted DV the s_llS even l_Dougn some of the columns Oo not sod uo to 100%
'The mtxas represent malor waste stream composition variatiOnS or comoosata values. For the percent of each mix in _e waste

at each s_ta. sea TaOte 3 13
'MFP • rnmm:l hss_n pmcluc*..
+tntOt'mlM_onreported ale urmnown
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associated shipment Transport Index (TI) values. In 10 CFR Part 71, Packaging and
Transportation of Radioactive Material, TI is defined as "the dimensionless number
(rounded up to the first decimal place)...expressing the maximum radiation level in
millirem (one-thousandth of a rem) per hour at 3.3 feet (1 meter) from the external
surface of the package." TI values, when determined, are input data for calculating
the radiological risks of transportation by the RADTRAN code. This section describes
how the TIs were determined for TRU waste intended for shipment to the WIPP.

The principal tool used for calculating TIs was the Microshield Code (Grove
Engineering, Inc., 1988). The software can model from one to five shielding layers
and various geometries. It allows creation of custom waste form and shielding
constituents. Microshield incorporates libraries of radionuclide kinetics, energetics,
absorption coefficients, buildup factors, and dose integration options. Specific
parameters are presented for CH and RH waste calculations.

TI calculations were made on a "realistically conservative" basis. This means that the
best available characterization information was used, but when assumptions were
substituted for unavailable data, the selected assumptions were conservative (gave
the greater TI). For example, the weight of CH waste in a drum is an important
parameter because of self-shielding: that is, the greater the weight of the waste, the
greater the shielding. However, the weight of CH waste in a drum is not, in general,
known, nor is the parameter constant. To base the analysis on the maximum
allowable weight per drum is not conservative -- that approach over-estimates self-
shielding and gives low TIs. To base the analysis on only the weight of air in a drum
is maximally conservative, but unrealistic -- that approach underestimates self-
shielding and gives very high TIs. Discussions with waste generators support the
realistically conservative assumption of 110 pounds (50 kilograms) of waste per drum,
because over 90 percent of waste drums are expected to meet or exceed that value.

TIs have been calculated and published before, such as in the WIPP SEIS (DOE,
1990a). The present analysis was expected to give TIs that were close
approximations to past results. We expected that differences would be attributed to
changes in inventories or projections, refinement in waste characteristics data, or
correction of errors in past IDBs. However, T! results for CH-TRU wastes from several
sites were greater than published TIs. The greatest single contributor to the external
dose rate of CH-TRU waste packages is the flux of 0.66 MeV photons from the decay
of l_Cs. However, past IDBs listed the radionuclides in CH-TRU waste based on
weiaht percent only and did not list lZTCs. A radiologicaily significant amount of lZVCs
does not have a significant weight compared to the tabulated radionuclides.

Thus, past CH-TRU waste shipment Tls did not include l_Cs as part of the source
term and were lower than currently calculated. Radionuclides were tabulated by

percent in the IDB (DOE, 1992), so 13_Cs(as well as other fission products)
are listed and can be included in the source term for calculating TIs. Further
discussion of this point is presented in the site-specific-results subsections that follow.
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A.2.1 Contact-Handled Waste

Assumed CH-TRU characteristics were based on the estimated physical composition
of retrievably stored, newly generated, and buried TRU waste at DOE sites (Table 3-7
of the IDB, Rev. 8; DOE, 1992). Some initial sensitivity analyses were run with
Mtcroshield to determine if uncertainties in specific material composition affected the
TI. Within the four-significant-figure precision of Microshield results, no difference
results from assuming that all plastic is polyethylene, or polyvinylchloride, or some
mixture. Likewise, results are unchanged by assumptions regarding type of rubber,
or whether sludges are silicate- or nitrate-based, or whether "noncorroding metal" is
copper, lnconel, or even lead. The results are affected, within the precision of
Microshield, by the total volume percent of metal, which is tabulated in the IDB.

IDB characterization data (weighted between stored and projected volumes, if the IDB
specified different compositions) were converted to whole-number atom ratios of
carbon, hydrogen, oxygen, sodium, silicon, aluminum, iron (for steel), chlorine (from
plastics), nitrogen, and copper (noncorroding metal) for Microshieid input on a site-by-
site basis.

TI results are very sensitive to the bulk density assumed for the waste. A value of
15.6 Ibs/ft 3 (0.25 gm/cm3), equivalent to 110 pounds (50 kilograms) of waste per
drum, was selected as realistically conservative. The TRUPACT-II was modeled as
containing the waste from 14 drums. The software used does not provide a way to
model the shielding provided by the metal in those 14 drums, and no shielding credit
was taken for the drum metal. Shielding provided by the inner and outer TRUPACT-II
waste containers, the urethane foam impact absorber, and the outer protective shell
of the TRUPACT-II was modeled.

Radionuclide inventories were based on Table A-2, Isotopic Composition, by Activity
Percent, of Mixes Used to Describe Composition of Contact-Handled TRU Waste at
Each Site. Nuclide input to Microshield was normalized for the various waste mixtures
and volumes of stored and projected wastes on a site-by-site basis. The normalization
by isotopic mixture ratios was based on the volumes, total activities, and isotopic mix
ratios of TRU wastes stored or to be newly generated at each site (Table 3.1 3 of the
IDB, Rev. 8; DOE 1992). Modeling of the "Mixed Fission Products" (MFP)or "other"
nuclides listed in Table A-2 was done on site-specific bases and discussed in
subsequent subsections.

Normalized radionuclide content per TRUPACT-II for each site is presented in Table A-
4. Table A-4 was developed based on resolution of site-specific issues to
characterization data presented in Table A-2 and accounts for radioactive decay
(10 years) and associated ingrowth of daughter products.

A.2.2 Contact-Handled Waste - Site-Specific Issues

ANL-E: The last three nuclides in Table A-2 should be plutonium isotopes, not
uranium isotopes. Tls were calculated using corrected data.
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Table A-4. Average Radionuclide Source Term in One TRUPACT-II of Contact-Handled TRU Waste by Site
(Limiting Criteria for TRUPACT-II Canisters)

ANL-E SOURCE NUCLIDES:

Nuclide Curies Nuclide Curies Nuclide Curies

Ac-227 2.7311E-06 Ac-228 1.O014E- 17 Am-241 1.2909E-01

Ce-144 O.OOOOE+ OO Cf-252 O.OOOOE+ OO Cm-244 O.OOOOE. OO

Co-60 O.OOOOE+ O0 Cs-137 O.O000E + O0 Fr-223 3.7689E-08

Np-237 2.2648EO7 Pa-231 1.9033E-06 Pa-233 2.2206E-07

Pa-234 1.1200E-04 Pa-234m 7.000OE-02 Pro-147 O.0000E + OO

Pu-238 O.OOOOE+ OO Pu-239 4.7486E . OO Pu-240 4.4963E-01

Pu-241 6.3216E . O0 Pu-242 O.OOOOE+ O0 Re-228 1.0017E-17

Ru-106 O.OOOOE+ 00 Sr-90 O.OOOOE+ OO Tc-99 O.OOOOE+ OO

Th-227 2.6658E-06 Th-230 8.7492E- 11 Th-231 9.000OE-O2

Th-232 3.2848E- 17 Th-234 7.OO00E-02 U-233 3.3162E- 12

_> U-234 1.9666E-06 U-236 9.00OOE-02 U-236 1.3314E-O7
i

,.,&

41_ U-238 7.OOOOE-02

INEL SOURCE NUCUDES:

Nuclide Curies Nuclide Curies Nuclide Curies

Ac-227 3.7696E- 13 Ac-228 1.9361 E-17 Am-241 2.1349E + O0

Ba-137m 2.1051E-O 1 Ce-144 O.OOOOE+ OO CI 262 O.O000E + O0

Cm-244 O.OOOOE+ O0 Co-60 O.OOOOE+ O0 Cs-137 2.2263E-01

Np-237 6.4661E-06 Pa-231 3.8408E- 12 Pa-233 6.3924E-O6

Pm-147 O.OOOOE+ O0 Pu-238 9.2405E-02 Pu-239 3.6889E . OO

Pu-240 8.6908E-01 Pu-241 1.6357E + Ot Pu-242 O.OOOOE+ OO

Ra-226 1.8048E- 13 Ra-228 1.9367E- 17 Rn-222 1.7967E- 13

Ru-106 O.OOOOE+ OO Sr-90 2.1974E-01 Tc-99 O.OOOOE+ OO

Th-229 3.9181 E-14 Th-230 1.243OE- 10 ]'h-231 3.6321E-O8

Th-232 6.3606E- 17 U-233 1.3423E- 10 U-234 2.7268E-O6

U-235 3.6336E-O8 U-236 2.5741E-O7 U-238 O.OOOOE+ OO

Y-90 2.1979E-01



Table A-4. Average Radionuclide Source Term in One TRUPACT-II of Contact-Handled TRU Waste by Site
(Limiting Criteria for TRUPACT-II Canisters). Continued

LLIMLSOURCE NUCUDES:

Nuclide Curies Nuclide Curies Nuclide Curies

Ac-227 8.3156E- 13 Ac-228 6.2297E- 17 Am-241 3.3806E + O0

Ce-144 O.O000E + O0 Cf-252 O.O000E + O0 Cm-244 O.O000E + O0

Co-60 O.O000E + O0 Cs- 137 O.O000E + O0 Np-237 9.9301E-06

Pa-231 8.4726E- 12 Pa-233 9.8135E-06 Pm-147 O.O000E + O0

Pu-238 3.6962E-01 Pu-239 8.1377E + O0 Pu-240 2.3475E + O0

Pu-241 3.6915E+01 Pu-242 O.O000E + O0 Ra-226 7.2191E-13 !

Re-228 5.2312E-17 Rn-222 7.1867E- 13 Ru-106 O.O000E + O0

Sr-90 O.O000E + O0 Tc-99 O.O000E + O0 Th-229 8.7694E- 14

Th-230 4.9720E- 10 Th-231 8.0123E-08 Th-232 1.7164E- 16

U-233 2.0353E- 10 U-234 1.0903E-05 U-235 8.0156E-08

,_> U-236 6.9530E-07 U-238 0.000OE + O0
..= _
O1 NTS SOURCE NUCLIDES:

Nuclide Curies Nuclide Cur|es Nuclide Curies

Ac-227 2.535E- 13 Ac-228 2.2261 E-17 Am-241 4.1088E-06

Ce-144 O.0OOOE. O0 C(-252 O.OOOOE+ OO Cm-244 O.OOOOE+ OO

Co-60 0.0000E + 00 Cs-137 0.O000E + 00 Np-237 7.6057E-09

Pa-231 2.6813E- 12 Pc-233 7.3648E-09 Pa-234 9.6609E- 16

Pa-234m 6.0388E- 13 Pm-147 O.O000E +00 Pu _ _,_ 1.2937E-01

Pu-239 2.4793E + O0 Pu-240 9.9894E-01 Pu-241 1.9166E-01

Pu-242 3.9299E-04 Ra-226 2.6267E- 13 Ra-228 2.2260E-17

Rn-222 2.6163E- 13 Ru- 106 O.O000E + O0 Sr-90 O.O000E + O0

Tc-99 O.O000E + O0 Th-229 4.2823E- 18 Th-230 1.7402E- 10

Th-231 2.4411E-08 Th-232 7.2996E-17 Th-234 6.0388E- 13

U-233 1.1422E- 13 U-234 3.8162E-06 U-235 2.4421E-08

U-236 2.9687E-07 U-238 6.0968E- 13

IIIII



Table A-4. Average Radionuclide Source Term in One TRUPACT-II of Contact-Handled TRU Waste by Site
(Limiting Criteria for TRUPACT-II Canisters), Continued

RFPSOURCENUCLIDES:

Nuclide Curies Nuclide Curies Nuclide Curies

Ac-227 6.0692E-07 Ac-228 1.1661E-16 Am-241 2.4551E + 01

Ce-144 O.O000E+ O0 Cf-252 O.O000E+ O0 Cm-244 O.0000E +00

Co-60 0.0000E +00 Cs-137 0.0000E +00 Fr-223 8.3754E-09

Np-237 7.7429E-05 Pa-231 4.2295E-06 Pa-233 7.6581E-05
,7> 7.2076E-01 Pu-239 2 1744E +01
--= Pm-147 0.0000E + 00 Pu-238 "

O_ Pu-240 5.2345E + O0 Pu-241 8.8552E +01 Pu-242 0.0000E +O0

Ra-226 1.4077E- 12 Ra-228 1.1664E- 16 Rn-222 1.4041 E-12

Ru-106 O.O000E+00 Sr-90 0.0000E + 00 Tc-99 0.0000E + 00

Th-227 5.9019E-07 Th-229 4.9480E- 13 Th-230 9.6555E-10

Th-231 2.0000E-02 Th-232 3.8250E- 16 U-233 1.6332 E-09___..__

U-234 2.1262E-05 U-235 2.0000E-02 U-236 1.5504E-06

U-238 O.O000E+ 00 = _



Table A-4. Average Radionuclide Source Term in One TRUPACT-II of Contact-Handled TRU Waste by Site
(Limiting Criteria for TRUPACT-II Canisters), Continued

, ......... ,

HANFORD SOURCE NUCLIDES:

Nuclide Curies Nuclide Curies Nuclide Curies
. ,,. , , ,, = , . , ,, ..... ., ,, =

Ac-227 2.3906E- 13 Ac-228 1.2907E- 17 Am-241 1.9951E-01
..... ,

Be- 137m 2.9922E + OO Ce- 144 6.3505E-O4 Cf-252 O.OOOOE+ OO
.............. . , , ,, •

Cm-244 O.OOOOE+ OO Co-60 O.OOOOE+ OO Cs- 137 3.1630E + O0
,. .... . ..- , • m L . ,|

Np-237 3.5OO1E-e7 Pa-231 2.4356E- 12 Pa-233 3.4318E-O7
........

Pm-147 2.4993E-01 Pr-144 6.3507E-04 Pr-144m 9.0814E-06
, . ,, ,, • , ,, , |,l . .

Pu-238 7.4478E + O0 Pu-239 2.3393E + OO Pu-240 5.7939E-01
, , , . ,. . .. ........ , , |, ,.i ., ,

Pu-241 9.7698E + OO Pu-242 O.OOOOE+ OO Ra-226 1.4547E-11
- - , , u •

Re-228 1,2911E-17 Rh-106 4.8519E-O4 Rn-222 1.4481E-11
.............. • . , . , .....

Ru-106 4.8519E-O4 Sm- 147 8.O683E- 11 Sr-90 3.O292E + OO
......... ,. ,,

Tc-99 O.O000E + O0 Th-230 1.0019E-08 Th-231 2.3033E-08
............. ,, , , ....

_> Th-232 4.2338E-17 U-233 5.125OE-12 U-234 2.1970E-O4
| ...... . , , . .,..

•,J U-235 2.3042E-08 U-236 1.7161E-07 U-238 O.OOOOE+00
. ,.,j.= , u, .. , ,,=, ..,. , ,, ,,, ,,,. i ,

Y-90 3.O3OOE+ OO
" l, ,,_ ,/' _ , -- '_ , __, ' _ ', ,' _', ............... m, . ,,, ,"'T,

LANL SOURCE NUCLIDES:

Nuclide Curies Nuclide Ctlries Nuclide Curies
, ,, .= ,, ., ,.

Ac-227 1.269OE- 11 Am- 241 7.3413E + O1 Be-137m 1,4961E + OO
,. , , ..... . ...... . , ,o ,. ,,,,. , . ,,, •. L ,

Ce- 144 O.OOOOE+ OO Cf-252 O.0000E + 00 Cm-244 O.OOOOE+ O0
........ , , ,,..,. . ,

Co-60 O.OOOOE+ OO Cs-137 1.6815E + OO Np-237 2.3970E-O4
-- . , . .... . ... ,

Pa-231 1.2929E- 10 Pa-233 2.3717E-04 Pm-147 O.O000E + O0
,,...... L . .............

Pu-238 1.2621E + 02 Pu-239 1.2418E + 02 Pu-240 O.OOOOE+ OO
..... . ., ., , , , , .u _. , , , . ,, ,

Pu-241 O.OOOOE+ OO Pu-242 O.OO00E+ OO Ra-226 2.4455E- 10
-. .. ., . ,,.. t ,,... m ,,

Rn-222 2.4345E- 10 Ru-106 O.OOOOE+ OO Sr-90 1.6617E . OO
,, . ....... ,,L L , ....... .. L _ " -- - _ --

Tc-99 O.OOOOE+ OO Th-229 1.6972E- 12 Th-230 1.6843E-O7
•. , . ....... . ,, =L . . , • , , .

Th-231 1.2227E-06 Th-232 O.OO00E+ OO U-233 6.122OE-O9
= .,, , ..... .,, ........

U-234 3.6936E-03 U-235 1.2232E-O6 U-238 O.OOOOE+OO
. ,, . ,,,. • ,,. . r . , , ,,,, , ,, , •

Y-90 1.5621E + OO
, ..............



Table A-4. Average Radionuclide Source Term in One TRUPACT-II of Contact-Handled TRU Waste by Site
(Limiting Criteria for TRUPACT-II Canistersl, Continued

,. ,,,. ,n ,.J

MOUND SOURCENUCLIDES:

Nuclide Curies Nuclide Curies Nuclide Curies
.. .. , ...... . ,,.,. , , ,

Ac-227 7.1510E-14 Ac-228 2.2254E- 19 Am-241 1.0474E-02
........... , .... , . •.

Ce-144 0.0000E + O0 Cf-252 0.0000E +00 Cm-244 0.O000E + 00
=, • ,,. . , , .. , . m ..

Co-60 0.0000E + O0 Cs-137 O.0000E +O0 Np-237 1.8375E-08
,, , , . , ,. ,. , ,.. , , ...... ,, ,,,

Pa-231 7.2860E- 13 Pa-233 1.8016E-08 Pm-147 0.0000E + 00
., • ,, ,.,

I

-" Pu-238 1.7113E +01 Pu-239 6.9980E-01 Pu-240 9.9895E-03
....... _, . ,L '" ' " " '

Pu-241 5.1290E-01 Pu-242 O.O000E+O0 Ra-226 3.3425E-11.......... ,

Ra-228 2.2260E-19 Rn-222 3.3275E-11 Ru-106 0.0000E + 00
• ,, ,,

Sr-90 O.O000E_ O0 Tc-99 0.0000E +O0 Th-230 2.3020E-08
..... _ .... . _. _ ,,

Th-231 6.8902 E-09 Th-232 7.2996E- 19 U-233 2.6906E- 13
= .. . .... j .. . , ,

U-234 5.0483 E-04 U-235 6.8931 E-09 U-236 2.9587E-09

U-238 O.0000E + O0
..........



Table A-4. Average Radionuclide Source Term in One TRUPACT-II of Contact-Handled TRU Waste by Site
(Limiting Criteria for TRUPACT-II Canisters). Continued

ORNL SOURCENUCLIDES:

Nuclide Curies Nuclide Curies Nuclide Curies

Ac-225 3.8320E-04 Ac-227 1.2138E-06 Ac-228 2.8016E-02

Am-241 6.0315E + 00 Ba-137m 1.5488E + 00 Ce-144 0.0000E +00

Cr-252 0.0000E +00 Cm-244 7.6860E +00 Co-60 1.0739E-02

Cs-137 1.6371 E+ O0 Fr-221 3.8320E-04 Fr-223 1.6751E-08

Np-237 4.0014E-02 Pa-231 8.4589E-06 Pa-233 4.0013E-02
'. Pa-234 6.4000E-05 Pa-234m 4.0000E-02 Pm-147 0.0000E + 00

(O Pu-238 2.8507E + 01 Pu-239 2.2893E + 00 Pu-240 2.8269E +00

Pu-241 1.9704E + 02 Pu-242 0.0000E +00 Ra-224 2.2546E-02

Ra-225 3.8473E-04 Ra-226 5.5678E- 11 Ra-228 2.8018E-02

Rn-222 5.5428E°11 Ru-106 0.0000E + 00 Sr°90 1.6166E +00

Tc-99 6.9998E-02 Th°227 1.1804E-06 Th-228 2.2574E-02

Th-229 3.8699E-04 Th-230 3.8397 E-08 Th-231 4.0000Eo02

Th-232 4.0000E-02 Th-234 4.0000E-02 U-233 4.0998E-01

U-234 8.4205E-04 U-235 4.0000E-02 U-236 8.3591 E-07

U-238 4.0000E-02 Yo90 1.6171 E+00



Table A-4. Average Radionuclide Source Term in One TRUPACT-II of Contact-Handled TRU Waste by Site
(Limiting Criteria for TRUPACT-II Canisters). Concluded

SRS SOURCENUCLIDES:

Nuclide Curies Nuclide Curies Nuclide Curies

Ac-227 7.6823E-13 Ac-228 4.0058E-17 Am-241 5.3282E +O0,=

Ce-144 0.O000E + 00 Cf-252 0.0000E +..00 Cm-244.... 2.0391,,E+.O0

Co-60 O.O000E+ O0 Cs-137 O.0000E + O0 Np-237.. 3..0700E+ 00,

Pa-231 7.8272E- 12 Pa-233 3.0700E +,00 Pro-l,47. 0.0000E,+ 00.
.. .

Pu-238 5.9324E +01 Pu-239 7.5178E +O0 Pu-240 1.8007E,+00.

II .. !I_ Pu-241 4.3096E +01 Pu-242 0 0000E + 00 Ra-225 6.1036E-08
O . . , , , = .........Ra-226 1.1587E- 10 Ra-228 4.0086E- 17 Rn-222. 1.1535E- 10,

Ru-106 O.O000E+ O0 St-90 O.O000E+00, Tc-99. O.0000E.+O0,,

Th-229 6.1761 E-08 Th-230 7.9801.E-08, Th-231, 7.4020E-08

Th-232 1.3146E-16 U-233 1.3224E-04 U-234r. 1.7500E-03, .

U-235 7.4051E-08 U-236 5.3298E-07 U-238 0.0000E + 00



Hanford: RadionucUde data for Hanford lists 66.5 activity percent as MFP and
0.7 activity percent as "other.'' Communications with the IDB staff in Oak Ridge and
with the IDB site contact at Hanford did not provide a definitive resolution of the
radionuclide constituents in MFP. Assumptions were made that about half of the
initial MFP was S°Sr and _37Cs, which were then decayed for three half lives (nine
years), so that the Microshietd input was about two activity percent for each nuclide
(in addition to the amounts tabulated in Table A-2). These assumptions result in a
large uncertainty, as well as a high TI (> 20 for one TRUPACT-il). Previous TIs for
this waste (such as in the SEIS) were less than 1 mremthr. A postulated explanation
for the increase is that past IDBs listed radionuclides in CH waste by _ percent.
Specific activities for 9°Sr and _37Csare more than three orders of magnitude greater
than the specific activity of 239Pu,so radiologically significant amounts of the fission
products do not even appear within the two-place precision of the weight percent
inventory table. Past calculations of TIs for Hanford CH did not include fission
products because the fission products were not listed. Indeed, Table D.3.3, Average
Radioactivity in a Shipment of CH TRU Waste, from the SEIS (DOE, 1990a), does not
list any fission products in any CH waste.

INEL: Isotope composition for mix 4 is unknown. This mixture is 6E-06 (less than 1
part in 100,000) of the total activity from INEL, amounting to less than 3 curies total.
Mix 4 was not included in the TI calculations.

LANL: Rev. 8 of the IDB (DOE, 1992) does not list the relative amounts of mixes 1
through 5. Rev. 7 of the IDB (DOE, 1991d) did list the relative volume amounts of
mixes 1 through 5. If one assumes that the bulk density of LANL waste is
independent of isotopic mixture, the Rev. 8 nuclide activity percent list can be
calculated from the Rev. 7 nuclide weight percent list. Therefore, the Rev. 8 activities
were normalized using theRev. 7 mix ratios (mix 1 = 38%, mix2 = 11%, mix3 =
7.1%, mix4 = 41.9%, and mix 5 = 2%). MFPin mix 2 were assumed to be half
9°Sr and half tZ7Cs.

LLNL: No site-specific assumptions were made for LLNL.

Mound: No site-specific assumptions were made for Mound.

NTS: No site-specific assumptions were made for NTS.

ORNL: Initial dose rate calculations for ORNL CH gave results in excess of 1 rem/hr
for a single CH waste drum (versus the CH limit of 200 mrem/hr). IDB data were
questioned, and the ORNL IDB staff concluded that four waste drums from Knolls
Atomic Power Laboratory (KAPL) had been misclassified as CH, rather than RH,
because of lead shielding in the drums. ORNL data were revised by subtracting the
inventory of the KAPL drums.

RFP: No site-specific assumptions were made for RFP.
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SRS: The "others" nuclides for mixes 4, 5, and 6 were assumed to be the decay
products, after two years of decay, from 100 percent initially pure 2_Np, 241Am, and
244Cm, respectively.

A.2.3 Remote-Handled Waste

Assumed RH-TRU waste characteristics were based on the estimated physical
composition of retrievably stored, newly generated, and buried TRU waste at DOE
sites (Table 3.7 of the IDB, Rev. 8.; DOE 1992), supplemented by A Characterization
Study of RH- TRU Wastes Existing in Storage and Expected to Be Generated (Warrant,
1985), and Remote.Handled Transuranic Solid Waste Characterization Study,." Oak
Ridge National Laboratory (Stewart et al., 1989). As with CH-TRU analyses, some
details of RH-TRU waste composition, such as polyethylene versus polyvinylchloride
plastics, are not significant within the precision of Microshield. However, RH-TRU
waste from some sites is higher in dense waste forms such as grout, concrete, or salt
cake. Because these denser waste forms affect self-shielding within the waste, site-
specific waste forms were modeled, both as to whole-number atom ratios of chemical
composition and bulk density.

The vast majority of RH-TRU waste is not yet in the final form or container in which
the waste will be shipped to, and disposed of, in the WIPP. For this analysis, all RH-
TRU waste is assumed to be packaged in the RH waste canister and shipped in the
72B cask. Because most sites intend to place 55-gallon (208-liter) drums into the
canister, a waste volume of 165 gallons (624 liters) per canister was used (except as
noted for ANL-E), rather than the 235-gallon (890-liter) volume of the canister. No
shielding credit was taken for containers inside the canister, primarily because of
software limitations.

Radionuclide inventories were based on Rev. 8 of the IDB (DOE, 1992), as presented
in Table A-3. However, the average activity per unit volume of RH waste, as stored,
and as tabulated in the IDB, does not necessarily meet WIPP WAC limits. Preliminary
analyses were made for each site, on an isotopic mixture-by-mixture basis, to ensure
that the radionuclide source term met both the 23 Ci/liter-limit and the l O0-rem/hr
surface dose rate limit (30 rem/hr for ANL-E, discussed below). For those isotopic
mixtures that exceeded either limit, the source term was reduced until the limits were
met. Normalization of isotopic mixture ratios was then performed. The lists of
radionuciides used as Microshield input are presented in Table A-5, with an indication
for each site as to the more restrictive criterion, 23 Ci/liter or 100 remthr. Even
though provision exists in the WlPP WAC (DOE, 1991c) for 5-volume percent of RH-
TRU waste to have surface dose rates up to 1000 rem/hr, this analysis was limited
to waste of 100 rem/hr-dose rates.

A.2.4 Remote-Handled Waste - Site-Specific Issues

ANL-E: Alpha-gamma hot cells at ANL-E are limited to 30-rem/hr surface dose rates
for wastes and are loaded in 30-gallon (114-liter) drums. The dose rate limit and the
container size limit are imposed by the configuration of the cells at ANL-E. Both limits
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Table A-5. Average Radionuclide Source Term in One Canister of Remote-Handled TRU Waste by Site
(Limiting Criteria for Canister Contents)

ANL-E SOURCENUCUDES:

Nuclide Curies Nuclide Curies Nuclide Curies
, i ., , = ,,. ,., , ,... , ll|,

Ac-227 1.0829E- 12 Ac-228 1.7136E-16 Am-241 1.2241 E-01
........ . - ....................

Ba-137m 4.8868E + 02 Cs-137 5.1658E +02 Np-237 2.1475E-07
............................ ., . . _

Pa-231 1.1033E-11 Pa-233 2. 1055E-07 Pa-234 1.2320E-02
.......... . ,,, .... ,., ., , , , ,

Pa-234m 7.7000E + O0 Pu-239 1.0597E +01 Pu-240 7.6919E +00
. ................. ,

Pu-241 5.9941E + 00 Ra-228 1.7141E-16 Th-230 9.6241E-09
................ , .

Th-231 1.0434E-07 Th-232 5.6207E- 16 Th-234 7.700OE +O0
.... . . •, ,. , ,. ,.. , , ,.,

U-233 3.1444E-12 U-234 2.1621E-04 U-235 1.0438E-07
.... .... _, ..... _

U-236 2. 2782E-06 U-238 7.70OOE+ O0
• ' ' ' ';;'; ........ " , _ I _ H, ii_:' 7 . -_, ,_ _ ,_, , , . , , ,, , i

I_ ORNL SOURCENUCLIDES:(,3
Nuclide Curies Nuclide Curies Nuclide Curies

. , _, ,,, ,. ,, ,,..,,, , . ,,,

Ac-225 1.0646E +01 Ac-227 2.5519E-10 Am-241 2.2595E +01
-- ,-- ,, • ,,............. ,. L, . i ,......

Ba-137m 8.4129E + 01 Crn-244 1.3701 E. 01 Co-60 3.8525E +00
.......... , ................

Cs-137 8.8931E +01 Eu-154 9.1390E +00 Fr-221 1.0646E +01
..........................

Np-237 7.3774 E-05 Pa-231 2.6001E-09 Pa-233 7.2994 E-05
, .. . ,,. .,,, ., . .,, . ., , . ,, ,. ,. ,

Pu-239 2.4973E + 03 Pu-240 1.7603E-02 Ra-225 1.0688E + 01
, = -- -

Ra-228 1.1514E-19 Sr-90 2.2295E +02 Th-229 1.0751E, 01
- _ ....... ,, ., ,, .,, ., . . ,

Th-231 2.4588E-05 Th-232 4.7004E- 19 U-233 1.1389E + 04
............. . ....

U-235 2.4598E-05 U-236 2.7719E-09 Y-90 2.2301E + 02
....................



Table A-5. Average Radionuclide Source Term in One Canister of Remote-Handled ]'FLU Waste by Site

(Limiting Criteria for Canister Contents), Continued
,,, , i •

HANFORO SOURCENUCLIDES:

Nuclide Curies Nuclide Curies Nuclide Curies
,, •. .... ,, , ,, ., -,, J . i i, ,,

Ac-227 4.2365E- 12 Am-241 1.4134E +01 Ba-137m 2.1517E +03
,,, ., . , ,,, . . L " I"" ' I ..... I

Ce-144 4.5024E-02 Cs-137 2.2745E +03 NIP237 2.4795E-05

Pa-231 4.3164E- 1 ! Pa-233 2.4311E-05 Pa-234 9.2944E-02
,, ., • . •, .. , , . , ,,, . .,, , , / •

Pa-234m 5.8090E + 01 Pm-147 1.7716E _01 Pr-144 4.5025E-02
-..i , , . ,,, i J, Li i i iiii i m --

Pr-144m 6.4385E-04 Pu-238 5.2892E + 02 Pu-239 4.1458E + 01
....... , ,, . . , ,,. ,.

Pu-241 6 9210E +02 Ra-226 1.0331E-09 Rh-106 3.4253E-02
• , • , . . u . = Ill ,I IJ

Rn-222 1.0284E-09 Ru-106 3.4253E-02 Sin-147 5.7191E-09
, J i m . . ,i ........ • .... i i i i

Sr-90 2.2460E + 03 Tn-230 7.8410E-07 Th-231 4.0819E-07
......_ , ,, ., , . ,,. | ,,

Th-234 5.8090E +01 U-233 3.6306E- 10 U-234 1.7234E-02
I_ 'L " L I ,.1 II ' : " . I' 'l ', = I'

4=, U-235 4.0836E-07 U-238 5.8090E + 01 Y-90 2.2466E + 03
I II i II1111 I III II III illl 'I_ I I II =" ' ' J ill

LAML SO_ NUCLIDES:

Nuclide Curies Nuclide Curies Nuclide Curies
....... ,, ., .......... J, _ .. , , , i .,

Ac-227 1.3812E- 10 Ac-228 2.7640E- 15 Am-241 1.5042E-01
: ,, , i, ., ,, L , , , ,. ,. J ,

Ba-137m 3.1734E +03 Cs-137 3.3546E + 03 Np-237 2.6389E-07
...... -. ,,., ..,

Pa-231 1.4072E-09 Pa-233 2.5874E-07 Pa-234 2.4413E- 12
,, , . , ,,, ,, . i- - ......... . .... ,,

Pa-234m 1.5260E-09 Pu-239 1.3516E + 03 Pu-240 1.2407E + 02
' ................... ' " " ' • ' "" " "' ' "' t ,,, - ,,, i , ,,

Pu-241 7.3659E + O0 Pu-242 9.9308E-01 Ra-228 2.7648E-15
,., , ,, ,, , ., ,,, ,,,,., . ., n,

St-90 3.3125E +03 Th-231 1.3308E-05 Th-232 9.0661 E-t 5
,, ,, , ,. • , . ,.. L . ,m ,

Th-234 1.5260E-09 U-233 3.8640E- 12 U-234 2.1392E- 14
,, ,,= i ,, i , ,,,,,,, . =, ., , , ,, ,

U-235 1.3313E-05 U-236 3.6747E-05 U-238 1.5406E-09
,., , ,,, . , , , ,,, , i ., ,,, . ,, . .,,

Y-90 3.3134E +03
,. L ,., .. .....

!



Table A-5. Average Radionuclide Source Term in One Canister of Remote-Handled TRU Waste by Site
(Limiting Criteria for Canister Contents), Concluded

_, ,,, , , _:: r,=, ,, ,,, ,, ,,,,'I. "_'' L ,,,,' " ,, i ' '",',=',J, ",I,',11,, , "I ,i ' i,, , , !' _, ,, "' ,, ',, , , ,, " "

INELSOURCENUCLIDES:

Nuclide Curies Nuclide Curies Nuclide Curies

Ba-137m 4.4124E +03 Ce-144 2,6678E-01 Cs-134 1.5430E + 01........... ,,., ,,, ,, ,_.

Cs-137 4.6643E +03 Kr-85 7,5169E . 01 1_95 2.5471E-15
•. ..... i., ' ...... ' '". ,,

Nb-95m 9.7681E-18 Ni-63 0.0000E .00 NIP237 ... 0._ +00,,.
.... . .. , . ,. • , . ,. .

Pm-147 6.8465E + 01 Pr-144 2.6678E-01 Pr-144m 3.8150E-O3
, • . ,, ,., • • . ,.

I

_a Pu-238 4.7736E +02 Pu-239 O.O000E. O0 Pu-240 O.O000E+ O0
. , , ,,,. • ,m . , ,, , , ,

"

Pu-242 O.O000E+O0 Ra-226 9.3235E-10 Rn-222 9.2817E-I0.... ,
, =,

Sm-147 2.2102E-08 Sr-90 2.9727E + 03 Tc-99 O.O000E+O0, • ,. ,, ,........

Th-230 6.4214E-07 U-234 1.4082E-O2 U-235 0.0000E +00
, ,,. • . , ,, ,, ,., , . , , ,.,= , ,, ,,, ,

U-236 0.O000E + 00 U-238 0.0000E . 00 Y-90 2.9735E . 03
........ , ...... ., ,,, ,, ,. ,. ,, ... ,,.

Zr-95 1.1522E- 15
.... ,j _ ' ',', '' " 'I

, , ' " 'I,'I '



were assumed to continue. Furthermore, no process is planned within the DOE
complex that would "concentrate" ANL-E waste to higher dose rates. The source
term for ANL-E RH waste was scaled to comply with the 30-rem/hr limit.

Results: TI results for CH-TRU and RH-TRU shipments are presented in Table Ao6, by
site. Values include the TI for a single TRUPACT-II, at the centerline of the center
TRUPACT of three on a truck trailer, and at the centerline of a row of six TRUPACT-II

containers on a railcar. Table A-7 gives RH-TRU waste TI values for a single cask
(truck shipment configuration) and for two casks (railcar configuration).

Table A4, Calculated Site-Soecific CH and RH TI Values
, , , , ,,,, ,i,,,, I I III I I I IIII II II I l III III III

0 000 000000
I I I

Slte One TRUPACT-II Three TRUPACT-II Six TRUPACT..II
Container Containers I_erTruck Containers 1:erRaUcer

i i IIIBII iii I Ti' I ill i li irl il!il rl

ORNL 14,0 26,2 33,2
,,, ,. ,,,u, i i1,, ,,,- ,. ,,,,.,,-,,111 i111 i i ii1! _

ANL-E <0,1 <0,1 0.1
,:, ..... Ill I rllHIIII II II I III II i IIIrlIIL I iiii|ii iiii I

LLNL <0.1 <0.1 <0,1....
1,1 , 11111 iii I III IIIII I IIIIIIII I II I lull I I I II i I ni ii I nn i i, 11111

INEL 1,6 3,0 3,8
.......... ,,,1 , I i i II iii i ulln nrrl I !l I I n Irl Jt I

LANL 10,7 20,1 25.4
I I I i ii I i I I !! iiii I II I i ii iiii iii iB ii ii iiiii ii iiiii iiii i i iiiii

HANFORD 22,3 41,8 53,0

Zi MOUND <0,1 <0,1 <0,1
_ _..... , ,. ,,,,,,,.. ,,i i ii ,i i , .. i i HHHI I II rH ,,ll ,...,,i IH|ll

NTS <0,1 <0.1 <0,1
_ I ii i iiiiiii iiiiii iii i iiii ii i

II RFP <0,1 <0.1 <0.1
i I I i lllllH ,1 1,1 i ilil J illil I 11|,,r ,,, , i ii ill i ii i I I I11,111, 1111111 11

SRS 1,8 3,4 4.3
I I IIIII IIIIIII IIII I II I Pl III I I I IIIIII I IIIII I i II IIIIIIII

Table A-7. RH TI Valuqls
,,,,,,,, ,,,, ,,,, , , ,,,,, ,i i ,,_ , , i, i L i ili,,i i __ ,i , i, ,,n,

lib IBNI

I l
Stte One Cask per Truck Two Casks per

Railcar
I I Illllll_ III II I I I I IIIlUlII II II III

ANL-E 4.9 9,6
IH i ,i ,.,E,,, i H i i ii H ..,, i rHll

INEL 20,2 39,4
iii II i ii iiii II _ ii ii i i i i i

LANL 17,1 33.4
H, i Hi i i i i i .,,|.H H

ORNL 4.4 8,6
,-,=, ,,, i H iii i ,i iii i. In , , ,

HANFORD 16,8 32, 8 ]
,Hm HI, , ,i, HI _lr,I IIII I III I I II I II
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ANNEX I
NRC CERTIFICATE OF COMPLIANCE

FOR THE TRUPACT-II SHIPPING CONTAINER



m

) ?me,aging

(1) Mooel No." TRUPACT-II

(2) Oescri_tion

A stainless steel and polyurethane foam insulated sflipptng c=nta_ner designed
to provide douole containment for snioment of con_act-nanOleo transuran_c
waste. The pacXaglng consists of an unven_ea, I/4-incn thlc_ stainless steel
inner con_ainmen_vessel (ICY), pos;tlonea within an outer containment
_ssuoly (OCA) consisting of an unvent_ I/_-incn t_icX stainless steel outer
containment vesset (OCY), a lO-lncn :n_c_ layer of poiyuretnane ioam anO _ I/_
to 318-1non tnlc_ outer s_a_nless steel snell. The _acxage _s a r_gnt:Ir:ular

" :ylinoer w_tn o_ts_e _imens_ons of ao_roximately 94 inches _ameter anO !'_
_ncnesne_gnt. The _acxage ,e_gns not _ore :nan L9...O :ouncs wnen loaoeo
w_tn :he maximumallowaole conten_s of 7,285 _=unas.

The QCA has a domeO lid wni_ is securedto the OCA boay w_t_ a lockingr_ng.
The 0CV c_ntainmnt seal is provi_ea_y _ )utylruoOerO-rang (boreseal).
The 0CY is equippedwith a seal testport ana a vent )err.

The ICV is a rightcircularcylinderwith domed ends. The outsidedimensions
of t_e ICV are approxlmately73 inchesdiameterand 98 inchesne_gnt. The ICV
leo is securedto the ICY )oay wlt) a IocXingring. The ICV c_ntalnmentseal
is _roviOeOOy a Outyl ruoOer O-r_ng (bore seal). The iCV is eoui_oed w_t_ a
seml test port and vent port, Alumlnumspacers are placed in tne too and
_ottomaomeaenos of the ICV _ur_ngsnino_ng. The cavity ava_laOlefor tee
contentsis a cylinaerof approximately7) incnes_iamter ana 7) incnes
_e_gnt.
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CoNornoNI t_mu_f_

_age 2 - Certificate No. Y218 - ;_evlsion No. 4 - 0OCklt No. 7I-g218

:.. (a) _ac)cagincj(:ontinuea)

(_) Draivl ngs

The _ac_aglng is c_nstructeci in acc=rctance w_tI_ Nuclear _acxaglncj inc.
C)rawing_o. 2077-500 SNP, Sheets 1 l:llrougn 11, _ev. f,.

The c=ntent_ are ;:ositionect within the oac_aglnq in ac:oraance ,1in
NuclearPacx_gincjInc.C)rawlngNos. Z077-007SNP, ,_ev._.,ano 2077-008
INP, Sheets i aria 2, P,ev. C.

b) :=ntant_ ..

tl) Type ana for=of matir_ml

_ Dewater-.O,solido_ solidlfleatransuranlcwastes. 'Wastes,_ust:e •
pac_ageqin _5-cja|lonarums, stanaarawaste ooxes (SkiS),or o_ns Wastes
,llUSt=e rl_strlC'.e(_t) pronll=it exoloslves. :=l-l-oslves. ,_onraclioictlve

pnroonor_csana pressur_zeacontainers. Wltn_na arum, :_n or SW8.
raaioactive pyrol3nar_cs must not exceea 1 percent )y weight an4 free
liqulasqust not excee_ I =ercent_y value. Flammaoleorganicsare
l imltecl to 500 Plm in the neaaspace of any drum, :in or SkJ8.

(Z) _laxinnn,quantityof sartorialper pac_ge

Cantents not to excm_l 7,28§ pounclsincluding snoring and seconoary
containers,with no sore tlla,q1000 poundsper 5S-gallonarum ano 4,000
pounasper Ski8.

Maximumnumberof c=ntaineri _er par.Xageano autnori:ea :ac_;g_ng
c:nfigurat_onsare u follows:

(i) 14 aS-gallondru_s,
'_ii) Z SldBs,
(iii) I SWEs,eac_ SWBcontainingone )in,
(iv) 2 SVBs, each SWB c_ntaining_ SiS-gallonc_rums.
(v) I tmn-arumoverl)ar._(TI_)P),conta_nlngi0 6S-gallonarums,
(vi) I TOOP, containingI SkllS,
(vii) I IOOP, containingI bin within an SkiS,or
(viii)I IOOP, containing_ iSS-gallonarumswithin an S'WB.

FissiIe material not to exceed325 gramsPu-Z39equivalant with no mar..
than ZOO gramsPu-Z3gequivalentper iSiS-galloncirumor 325 gramsPu-Zlg
equivalentper SWS. )u-Z31equivalentmust )e cleter_n_neclin ac=oraanc..
with Aopenclix1.3.7of the applicat_on.

Decayheat not to exceeathe valuesgiven in T_l_les6.1 throucjn6.)
"TRUPACT-IIContentCoaes', (TRUCON),DO(/WIPP_g-O04,F_ev.6.

(c) ,-'issileClass I
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¢¢_womOmltcmn_u_l

:,ge 4 - Certificate No. gtlS - Revision No. 4 - OocXe¢No. 71-gZIS

"afe_yAnalyslsReccr_for _e TRUPACT-ilShl_ing Package_atedMarcn3, 1989.

_uaoiements aatea: _ay 25, June 27. June 30, Augus_ 2. and Augus_S, !989;

_or_lIS, July 10, july Z5, August24, ;nO Oecamoer20, ;990;Aoril 11, Aorii 29,

_na June 17 19gl; and Seo_em=er24, i992.

"'RUPACT-;_ Conten: :odes', (TRUCON),DOE/WIPP_g-_304, R,v. 5, daceo Segtemmer_99Z.

FOR ,'HEU.S. NUCL-_ARREGULATORYCO_ISS;ON

Charles-..Ma_ Chief

_/ TransDor_a¢ion Branch
Olvlsion of Safequzr_s

and Transgor_a_.Ion. NM$S
NOV 19 _-=Z

]iI:e"
i i m i
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APPENDIX B

TRU WASTE VOLUMES AND
NUMBER OF WASTE SHIPMENTS



APPENDIX B

This appendix provides information on the volume of TRU waste to be shipped to the
WIPP. Additionally, the number of shipments for trucks, regular trains, and dedicated
trains is presented. These data are necessary for assessing the potential impacts of
transportation.

Waste volumes are based on data presented in the 1992 Integrated Data Base, Rev.
8 (DOE, 1992). Currently, TRU waste generating sites project a total of 3,675,055
fts (104,078 m3) of CH-TRU and 295,030 ft _ (8,355 ms) of RH-TRU waste, for a total
of 3,970,085 ft s (112,433 m_) of TRU waste for disposal at WlPP. The WIPP Land
Withdrawal Act (LWA) limits the WlPP disposal capacity to 6,200,000 ft _ (1 75,584
ms) of disposed waste. In order to present a conservative transportation risk analysis,
CH-TRU waste volume was scaled up to 5,904,970 ft s (167,229 ms) and summed
with the projected RH-TRU waste volume to achieve the LWA limit of 6,200,000 ft 3
(175,584 ms) (Table B-1).

The RH-TRU waste volume was not scaled up because the DOE has stated in the
1980 Environmental Impact Statement for the Waste Isolation Pilot Plant Record of
Decision and the 1990 Supplement Environmental Impact Statement for the Waste
Isolation Pilot Plant a 250,000 ft s (7,080 m s) limit for RH-TRU waste will be set in
addition to 6.2 million ft s (175,584 ms) of CH-TRU waste. The Land Withdrawal Act
(LWA) sets a 6.2 million ft s (175,584 m_) overall limit with no reference to any RH-
TRU volume limit. However, the LWA sets a maximum activity of 5,100,000 curies
for RH-TRU. DOE 1992 data indicated that slightly over 295,000 ft 3 (8,354 ms) of
RH-TRU waste is either in storage or will be generated for disposal at the WIPP. Thus
RH-TRU waste volumes were not scaled up.

Scaled-up CH-TRU waste was assumed to have the same characteristics of stored and
newly generated waste. Many uncertainties regarding waste characteristics and
volumes exist. Furthermore, it is assumed that all CH-TRU waste will be packaged
in Type A 55-gallon drums and shipped in TRUPACT-I! containers. Table B-2 presents
the estimated conservative number of shipments to the WIPP based on the 6.2 million
fts (175,584 ms) waste disposal limit.
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Table B-1. Volumes of Stored and Newly Generated TRU Waste, Scaled Up to
Equal the Design Capacity of the WlPP

Estimates from 1992 Integrated Data Base (IDB)"

Newly Generated Total Base Additional Volume Estimate Used in
Stored Waste b Waste = 1992 IDB for Up-scaling This Analysis

Waste Facility (ft 3) (ft3) (ft_l (ft=} (ft_
.......... , , .. ., , ,, , , .,

CH-TRU Waste
..........

Idaho National Engineering 1,321,699 144,933 1.466.632 889.909 2,356.541
Laboratory (INEL)

........

Rocky Rats Plant (RFP) 32.984 45,239 78,223 47.463 125.688........

Hanford Reservation 352.691 399.907 752.598 456.654 1.209.252
(HanfordI

J | .......

Savannah River Site (SRS) 189.677 704.534 894.211 542.581 1.436.792
=, , . ..... , . . ,,, • ,L . ,. •

Los Alamos National 271.396 115,621 387,017 234.831 621.848

Laboratory (LANL)
. . .

Oak Ridge National 23.647 15,818 39,465 23,946 63,411
Laboratory (ORNL)

!

I%) Nevada Test Site INTS) 21.065 -0- 21.065 12.782 33.847.......... , , . . . ., ,,. |

Argonne National 530 8.775 9.305 5.646 14.951
Laboratory-East (ANL-E)............... ,. ,,

Lawrence Livermore 7.049 10. 312 17.361 10.534 27,895

National Laboratory (LLNLI
........

Mound Laboratory (Mound) 9.009 169 9.178 5.569 14.747
............... . ,, • _, _ -- ,, .

Subtotal 2.229.747 I. 445.308 3.675,055 2,229.915 5.904,970
.... _ .... i ii, i. i|= i i, H . i ii, - ,.,,. ii ,. ..... m

RH-TRU Waste

INEL 1.961 4,873 6.834
......... . , , ,,. . , . .. -m ,

Hartford 7.098 220.577 227.675
.-- . .- L._

ORNL 46.492 7.639 54.131
..... . ,,,.

ANL-E -0- 3.108 3.108
.,L - , , ....

LANL 2.773 509 3.282

Subtotal 58.324 236.706 295,030 295.030
...... , , ... ... ,. .-

TOTAL 6,2OO.OOO
•. , , ,. , , __

• DOE. 1992 b Table 3.5. 1992 IDB = Table 3.13, 1992 IDB



Table B-2. Number of Shipments Estimated for the WlPP Disposal Phase"
...... ; , z; ..... ; _ i ,i - ...........

CH WASTE"
=l , , H .i .

Disponi Phuo S,%_,m,tnt=
8ire Volume 8ceded Up ...........

(ftJI Truck" Regular Train= Dedicated Trmin=
.., ........ , .. .. , , m m=

INEL 2.356.541 7.639 3.820 1,274
L ,.

RFP 125.686 408 204 68
, , , , . ,- , • ,, .= ,, .

Hanford 1.209.252 3,920 1.960 654
.............. u ........ .m , , . m

SRS 1.436.792 4.658 2.329 777
........ , n, .... -

LANL" 621.848 2,016 2,016 2,016
,,,, ,. , . - .. m | .,i

ORNL 63.411 206 103 35
............... • •

NTS" 33.847 110 110 110
..........

ANL-E 14.951 49 25 9

O3
m LLNL 27.895 91 46 16

CA) ..... , ,, . • , = , , m , • ,_ .

Mound 14.747 48 24 8
, L . , • .. ,,., .. ...... ,,= ,., .... ,. m

Subtotal 5.904.970 19.145 10,637 4.967
..... , .,. , . . . u

RH WASTE
............. ,

INEL 6.834 218 109 37
L_ • • i= -. . -

Hanford 227.675 7.244 3.622 1.207
. J.. u m_ .... = . • , ,. .

ORNL 54.131 1.723 862 288
. .. .= . • , , i . .... . •

ANL-E 3.108 99 50 17

LANL" 3.282 105 105 105
, ,, , ,,

Subtotal 295,030 9.389 4.748 1,655
....................

6.200.000 28.534 15.385 8.622
TOTAL
......



Table B-2. Footnotes

• Assumptions:
0.208 mJ of CH waste/55-gallon drum
0.89 m _ of RH waste/RH cask
35.315 f_/m _

b

(14_ x (oJ_oem')x (s TRUPACTm)_ (_s.slsR'). 3oe.slR'
TRUPACT dnlm _ _ nla tru_ _t

l'81)ma)X (1 RH CraM4x (35.315fP) . 31.4311_
RH _ tru_ alltpnlwnt ms tn,tok _ttzlDmi_

,
TRUPAGT dnlm regtdw'train MqJ_enf ma regum"train $htpment

(0.81)m_x (2 RH omk_ x (35.316/I_ . 62.UR a
RH cask regu_" Cainshlpme_ m8 reguW rain shipment

d

(14m_n,,_x .(o20em')x (le TRUP_'_ x (_.sls_ . lesl,o7_,
TRUPACT drum dedt_ted Cain_t m_ ded_ted Olin Mzlpment

(0"89m_)x ,(0 RH _ x (35"3!5/t°) - 188.58/T'
RH _ dedtcali¢lrain shipment m_ dedicated_ shipment

• Only truck shipments will occur from these facilities.
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APPENDIX C

C.O INTRODUCTION

This appendix presents the methodology and analysis for determining human health
imlJacts associated with shipping CH- and RH.TRU waste by truck or train to the
WIPP. Shipping impacts can be divided into three genera/categories: radiological,
chemical, and nonradiological/nonchemica/. Each of these categories can be
subdivided into impacts from normal or incident-free transportation and from
accidents. Additionally, three shipping cases are analyzed: truck, regular train, and
dedicated train.

The transportation analysis presented in the report was conducted similarly to
assessments such as NUREG-O 170 (NRC, 1977), the WIPP FEIS (DOE, 1980), and the
WIPP SEIS (DOE, 1990a). Since 1980, computer models and basic assumptions have
been refined, but the approach to estimating the consequences and risks has remained
the same. This methodology has proven to be accurate, reliable, and technically
acceptable.

The transportation system configurations evaluated in this study involve the
movement of up to 18 separate Type B transportation packages per shipment. An
analysis was conducted to determine the likelihood or credibility of multiple package
failures for very severe accidents. As discussed in Appendix C. 1, most accidents are
unlikely to cause a Type B package containment failure or result in a release of
radioactive or hazardous chemical materials. This analysis conservatively assumes a
package containment failure if Type B package certification test conditions are
exceeded.

C. 1 Radiological Impacts

This section discusses potential radiological impacts from transporting TRU waste.

C.1.1 Analytical Codes

The analytical codes or models used for this analysis have been extensively
documented in the WIPP SEIS (DOE, 1990a). RADTRAN was used to calculate
radiologicai risks. RADTRAN was originally developed by Sandia National Laboratories
to support preparation of the Final Environmental Statement on the Transportation of
Radioactive Material by, Air and Other Modes (NRC, 1977). This code has undergone
almost 17 years of development and is continuing to be refined. RADTRAN 4 (version
4.0.13) (Neuhauser and Kanipe, 1992) was used for the current analyses and was
accessed using TRANSNET, a Sandia National Laboratories centralized MICRO VAX
II computer system. The TRANSNET system incorporates transportation models and
data bases that may be accessed via a modem-equipped personal computer.
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RADTRAN calculates doses for various population subgroups (e.g., workers, the
public) for normal transportation conditions. For the public, it calculates doses to
people:

• In the vicinity of the transportation vehicle while it is stooped

• Surrounding the transportation route

• Sharing the transportation route with the vehicle

The dose assessment incorporates a point-source approximation for distances
between the receptor and the source of more than twice the largest physical
dimension of the source. A line-source approximation is applied for exposure
distances less than twice the largest package dimension. The RADTRAN co¢le also
incorporates features to take credit for shielding for typical structures in urban and
suburban settings. RADTRAN also calculates a hypothetical maximum exposure to
an individual who resides along the surface transportation route. The model assumes
that the individual lives approximately 100 feet (30 metersl from the surface
transportation link and that the vehicle passes by at approximately 40 miles per hour
(46 kilometers per hour). RADTRAN also incorporates algorithms to predict
radiological impacts from accidents exceeding transportation package performance
conditions. The code evaluates both internal exposure pathways (i.e., inhalation,
resuspension, and ingestion) and external exposure pathways (i.e., cloudshine,
groundshine) to project potential accident consequences and risks (probability x
consequence) to the general public.

The HIGHWAY model (Johnson et al., 1993a) was used to determine truck travel
mileages and travel distance in rural, suburban, and urban population zones. For rail
shipments, the INTERLINE model (Johnson et al., 1993b) was used to determine the
mileages and fractions of travel in each population zone. Both models have been
recently revised to incorporate updated 1990 census data.

C. 1.2 Methodology

Low levels ot penetrating radiation from radioactive material shipments pose an
external exposure pathway to transportation workers and the public during normal
(incident-free) transportation conditions. Shipment external radiation levels are
regulated by the DOT and NRC on the basis of the Transport Index (TI). As discussed
in Appendix A, the TI represents the radiation dose rate (in mrem/hr) at 3.3 feet
(1 meter) from the surface of the shipping package. Table A-5 summarizes the
calculated TI values by shipment origin site, waste category (CH-TRU or RH-TRU), and
transportation mode (i.e., truck, regular train, dedicated train). Calculated TI values
are dependent on:

• Distribution and quantity of radionuclides per shipment

• Self-shielding characteristics of the waste
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® Waste configuration
. Bulk density
e Whole-atom ratios of chemical composition

• Configuration and shielding characteristics of the shipment packages

Calculated TI values are key inputs to the RAOTRAN code to evaluate normal
transportation impacts. Other key inputs to assess normal transportation impacts are
the shipment route length and the fraction of travel in urban, suburban, and rural
zones. These zones were determined using the HIGHWAY (Johnson et ai., 1993a)
and INTERLINE (Johnson et el., 1993b) models and are summarized in Table C-1.

Routes were selected for analysis based on:

• 49 CFR 177.825, for truck, which regulates highways and state-
approved, non-interstate segments between the shipment origin sites
and the WlPP

• The most direct Class A/B mainlines between the shipment origin sites
and the WIPP for train

RADTRAN default urban, suburban, and rural population densities of 3,861,719, and
6 persons per square kilometer were used in the analysis. These population densities
are typical of urban, suburban, and rural communities, as specified in NUREG-0170
(NRC, 1977), and are consistent with values used in the WlPP SEIS (DOE, 1990a).

Exposures to individuals residing or working in buildings along the route were
determined using RADTRAN Shielding Option 2. This option estimates exposures to
individuals in buildings at reduced rates and takes representative credit for shielding
benefits afforded by typical building structures found in the three population areas.

Other RADTRAN input parameters are summarized in Table C-2 and are representative
of the waste categories (CH.TRU or RH-TRU) and shipment modes analyzed.
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Table C-1. Distances to the WIPP and Travel in Various Population Zones"

II III i el el ii = i ..................................... JJU Ill,In I,III I

Total Population Zone Miles
Distances

III 11 I I l IflLL IIII I -- i

Miles Rural Suburban Urban
.....I Ii Ill IIIIII II I II I II II II II

TRUCK

Idaho National Engineering Laboratory 1383 1256 112 1§
Rocky Flats Plant 686 606 65 15
Hanford Reservation 1817 1661 136 20
Savannah River Site 1791 1464 297 30
Los Alamos National Laboratory 397 360 30 7
Oak Ridge National Laboratory 1528 1320 188 20
Nevada Test Site 1204 1135 53 16
Argonne National Laboratory-East 1462 1237 208 18
Lawrence Livermore National Laboratory 1437 1297 94 46
Mound Laboratory 1561 1318 220 23

RAIL

Idaho National EngineeringLaboratory 1725 1585 121 19
Rocky Flats Plant 977 869 86 22
Hanford Reservation 2299 21 23 152 24
Savannah River Site 1839 1414 365 60
Oak Ridge National Laboratory 1572 1193 333 46
Argonne National Laboratory-East 1305 1159 129 17
Lawrence Livermore National Laboratory 1633 1474 130 29
Mound Laboratory 1654 1399 222 33

• Mean population denaitiea are utilized and correspond to:

• Rural (16 pereons per square mile, or 6 persons per square kilometer)

• Suburban (1,862 persons per square mile, or 719 persons per square kilometert
• Urban (10,000 persons par square mile. or 3,861 persons per square kilometerh

As discussed previously, RADTRAN calculates a hypothetical maximum dose to an
individual who resides along the surface transportation route and is exposed to every
shipment during normal transportation conditions. Supplemental calculations were
performed to evaluate other maximum individual dose scenarios due to:

• Inspections

• Food or refueling stops

• Traffic congestion

• Railyard activities
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Exposure receptors (worker and the public) and scenarios analyzed generally follow
approaches taken in the WlPP SEIS (DOE, 1990a), with the exception that maximum
individual doses for dedicated train shipments have been added. Individual dose
estimates were calculated using the shipment 1"1 value and line source (I/r)
approximations and without allowing for attenuation of radiation by the air or any
intervening structures. Maximum individual dose bases and assumptions regarding
exposure frequencies, distances, and durations are summarized in Table C-3.

Accidents must exceed the transportation package performance conditions to result
in a potential release to the environment. As described in Subsection 2.2, the
TRUPACT-II is designed and licensed in accordance with NRC regulations for Type B
packages. The Safety Analysis Report for Packaging (SARP) for the RH-72B cask is
currently being reviewed and will be certified in accordance with NRC regulations for
Type B packages.

To predict potential radiological impacts from accidents, this analysis uses an accident
severity classification scheme and associated probabilities of occurrence derived from
NUREG-0170 (NRC, 1977) and the WIPP SEIS (DOE, 1990a). Accident severity
categories define the seriousness of an accident in terms of mechanical and thermal
(fire) loads and influence the potential amount of radioactive material released during
an accident. Most accidents are unlikely to cause any release, but very severe
accidents (much more severe than represented by NRC certification standards for
Type B containers) may cause some of the radioactive material to escape. NUREG-
0170 (NRC, 1977) defined eight accident severity categories. The first two accident
categories were defined to be less serious than the hypothetical accident conditions
specified in 10 CFR Part 71 for testing Type B packaging and were retained in this
analysis. Thus, the TRUPACT-II container and RH-72B cask would be very unlikely
to result in any releases to the environment for severity category I or II accidents.
NUREG-0170 (NRC, 1977) defined the remaining six categories to postulate
increasingly severe, but less likely, accidents resulting in a release of radioactive
materials from Type B packages.
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Table C-2. RADTRAN Input Data

Pwimesef CH-TRU WNta RH-TIRU Wmm
I I lll I I II I BB III iiiiiiii I I i iiii i I_IIIL. iiii,rl i I

Resuiar Dldioatld Regular I:)odlelted
Tmok Train Train Truok Trmn Train

,[IL I I - I iiiiii i i ill ill I I i_iiillli rllllillTIII II

Pimkaga type TRUPACT-II RH-7211
II I [ _j I i ii iiii iiiii ii z i ifllllrl irl ii I i II '

Averlge rNiOlOtlVe ©enfant of (Site-spa@ilia, see Tables A-2 and A-3)
plmkago

.................... [................... I ..............Paokegeetehlpment 3" 8' 18b 1• 2" 6'
....... , ,..,-., i ...................................

Transport Index (TI), mremihr (Site-specific, see Table A-6)
..... , ,, ,. i i i i i i i i , Hll i ii i. , ,,, , , ....... _,,..,.

Paokage length dimension, m 6.9 14.4 14.4 3.3 8. I 8,1
........................ ii i 1111| iii iiii ! iiii iiii ii i ii i i [ illl JI ill i, I

Number of crew members' 2 5 5 2 5 S
i iiii iiiii iiiiiiiii i i, i i i i iiiiii i lllll I ii iii ii I HIT I II I

Diltlr_t from source to (:row Ira)
i i II I i IIIlllllI,l I I I IIIIll ii i iiii i i iii ii ii I i iiiii

AotUll destines 4.6 162" 21* 1S2" 21 i
ii ,11 i _ i i i H ii i1.. ,, ii iiii i ii ,,.,.,, ,, ,.,.,

Effect!re distance" 6.3 152 32 5 t 52 29

Speed, kmihr"
........ ,,., i , ,, ,,, , ,m.,l H ,, ,, ,, ,. ,,., ,, ,,.,,, , , ................

Urban population zone 24.2 24.2 24.2 24.2 24.2 24.2
........ ,i , i i i , i ill,ll, i iiiiii ii ii iii i iiii i

Suburban population zone 40.3 40.3 40.3 40.3 40.3 40.3
i i ii |. i i i1, - ,,. ..................................

Rural population zone 8e.e 64.4 64.4 88.6 64.4 84.4
, I ' Jill, Ill IIIII I,I ,,,,li ,I IIll II IIIIII ,1,,I iiii iiiii i iii i

Stop time per kilometer, hr/km" .011 .0033 .0013' .011 .0033 .0013'
i i iiiii i,iii nu i ii iii i iii ! ii iii i i iii ii I ii

Number of poodle exposed while 50 1O0 1O0 50 1O0 1O0

stopped"
|m, ,, i,, m i ! i , , i , i H.. i . , i i i H

Number of people per vehiote' 2 3 3 2 3 3
, . , , m HH I I

Population density, people/k• a"
,, , ,,., , ,, , HH I , I' ,,H, II H I I I

Urban population zone 3861 3861 3861 3861 3861 3861
H ,i , H i .|, ,,. H i , i i,i

Suburban population zone 719 719 719 719 719 719
,, ,,, i im ,i i ,i i i i , ii i

Rural population zone 6 6 6 6 6 6
,.. ii i, , i .,, i H i , ,

Accident re•isle fractions (See Tables C-6 and C-7)
II I I I IIII I II I I ,ll i " '" ' IIIIIIIII

'Treated in RADTRAN code u one effective package.
bTraated in RADTRAN code as three effective paokagee.
•Souroe: Neuhauler and Kenwe, | 992.
'Non_nai dimension of idler car and couplers.
•Actual dtltlnoa inorealed to aocount for (:row exposure to phmanly one package.
'Dedioated train stop time par kilometer is estimated as 40 percent of regular train value based on cornmu_cation with the National

Transportation Systems Center.
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Table C-3. Maximum Individual Dose Assumptions for
Normal Transportation Conditions

I II II , , ,=, I ' '

Truok Shtements
mi| , i

ExpoeuR CoteOones Exposes Conditions
i i i ii iiii IIIl

Crew Memee¢

- in-TranoM Exposure Freauency: See Note "s"
Exposure Distaste:
- CH-TRU 21 feet (6.3 meters)

- RH-TRU 16 feet 15 metersl

Exposure Ouretmn: In*trens_[ time

Exposure Model: RADTRAN 4

- Stops tinspectmns| Exposure Frequency: Every 100 mills (161 kilometers)
Exposure Distance: 3.28 feet 11 materl

Exposure Ouretmn: .25 hour

Exposure Model: TI dose

- Stops (Food Stopsl Exposure FreQuency: Every 200 mills (322 kilometers)
Exposure Distance:

• 0ining 66 feet (20 meters)
• Survedlanco 33 feet (t0 meters)

Exposure Duretmn:

• 0ining 1 hour
- Sun_dlimce 1 hour

Exposure Model: Line source

- Stops (Refueling| Exposure Frequency: Every 850 miles (1.369 kiiometers)
Exposure Distance:
- Near Activities 16 feet (5 meterst

- Far Activities 33 feet (10 meters)

Exposure ()uratmn:
- New Activities 0.33 hour

- Far Activities 0.33 hour

Exposure Model: Line source

Oeperture inspections Exposure Frequency: See Note "b"
Exposure Oietence: 10 feet (3 meters)

Exposure Ourat0on: 0.5 hour
Exposure Model: Line source

State inspections Exposure Frequency: See Note "c"
Exposure Distenco: 10 feet (3 meters)

Exposure Duratmn: 1 hour

Exposure Model: Line source

Mlembor of Public Shsnn0 Route Exposu_ Frequency: One-time event Itrsffic congestion
easel

Exposure Distance: 10 feet (1 meter)

Exposure Ouratmn: 05 hour

Exposure Model: T( dose

Member of Public Adjacent to Route Exposure Frequency: Every shipment

Exposure Distance: 99 feet (30 metersl

Exposure Duration: 13me for shipment to pass st 24 kmthr

Exposure Model. RADTRAN 4

Member o1 Public at Stops Exposure Frequency: See Note "d"

Exposure Distance: 66 feet (20 meters)

Exposure Duration: 2 hours

Exposure Model: Line source
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Table C-3. Maximum Individual Dose Assumptions for
Normal Transportation Conditions, Continued

iill ill iii i i ' I'iil

Regui_ Tram Shia_mmte
i i: i i i =l i i i i

Exposure Categories Expostme Condatmn.
. ... ii I iiii i IIIil II I IIII

Crew Meml=_

• In-Trammt Exlmsure Frequency: See Note "s"
Expose Oistamce: 500 feet (152 metersl

Exposure DwatJon: In-trame_ time

Exposure Model: RAOTRAN 4

• Stops iinoDe_.-tJonsl Exposure Frequency: See Note "e"
Exnosum Oistence: 3.28 feet (I meter!

Exposure Duration: See note "e"
Exposure Model: 1"1dose

YMd Crew Exposure FreQuency: See Note "f"
Exposure Distance: 33 feet (10 meters)

Exposure Duration: 2 hours

Exposure Model: See Note "f"

Departure inepectmne Exposure Model: Assumed to be the same is for truck
shipments, because fewer rail

shipments w011be required but more
items to inlpeCUlurvey per shiDnNHtt

StM4 inspections Exposure FremaencV: See Note "c"
Exposure Distance: 10 feet (3 meters)

ExDosuwe Ouratmn: 0.75 hour Idurstion tess than truck

Exposure Model: because no queue time is expected)
Line source

I_qmdser of Public Ad|acent to Route Exposure Frequency: Ev_v waste shipment

Exposure Distance: 99 feet 130 meters_

Exposure Ouretmn: Time for shipment to pass at 24 km/h¢

Exposu,m Model: RAOTRAN 4

Member of Publk= at Stops Exposure Frequency: Every wsste shipment

Exposure Distance: 660 feet (200 metersl

Exposure Ouretion: 20 hours
Exposure Modete: Point source
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Table C-3. Maximum Individual Dose Assumptions for
Normal Transportation Conditions, Continued

i ii i i i I i' ii I ii i

Dedi(=_ed Tree Shipment=
ill iii, i ii i iii, i ,= i i

Exposure Cato_onee Exposure Conditv=ns
iii ii ' i i i iira , i ?11 i, ,,, i i ii

Crow Mlemmer

- In-Trensft Exposure Frequency: See Note "a"
Exposure Distance:

- CH-TRU 105 feet (32 metorel

• RH-TRU 9§ foot 129 meters)

Exposure Duretmn: In-trensrt time

Exposure Model: RADTRAN 4

• Stops tlnepectmnsl Exl_et_re Frequency: See Note "e"
Exposure Distance: 3.28 foot 11 meterl
Exposure Dt_retmn: See Note "e"

Exi:.Deure Model: TI dose tthree reik:ar case!

Yard Crew Exposure Freauermv: See Note "f"

Exposure Distance: 33 feet (10 meters)

Exposure Duratmn: 2 hours
Exposure Model: See Note "f"

Depertuwe Ineooctmne Exposure Model: Assumed to be the some as for truck
shipments, because fewer rod

shipments will be required but more

items to inspectlsurvev per shipment

State tnspe©tmn= Exposure Frequency: See Note "c"
Exposure Distance: 10 feet (3 meter=l

Exposure Duration: 2.25 hours 13 times regular train

Exposure Model: duretiont
Line source

Member of Public Adj_ent to Rot/to Exl_aUm Frequency: Every waste shipment
Expoawe Distance: 98 foot (30 meters)

Exposure Duretmn: Time for shipment to pen at 24 kmlhr

Exposure Model: RAOTRAN 4

Member of Public it Stops Exposure Frequency: Every waste shipment

Exposure Distance: 660 feet (200 rnetersl

Exposure Duretmn: 20 hours

Exposure Models: Point source
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Table C-3. Maximum Individual Dose Assumptions for
Normal Transportation Conditions, Concluded

I II I II III I IIIII

NOTES
ii ii

" The fraction of round trip shipments in which a crew member is
estimated to participate is calculated based on an availability of
5,400 hours per year (225 days at 24 hours per day), an average
travel speed of 35 mph for truck and 20 mph for rail, and working
ten years in the same career position.

b During the disposal phase, an individual is assumed to be exposed to
one-third of the shipments (three shifts per day) and to work in the
same position for ten years.

c During the disposal phase, an inspector is assumed to be exposed to
20 percent of all shipments.

d Estimated based on a member of the public working at a truckstop.
During the disposal phase, the individual is assumed to be exposed to
one-third of the shipments (three shifts per day) and to work in the
same position for ten years.

° Individual crew member doses during stops for inspections and
servicing (e.g., air hose connections) were calculated assuming an
exposure duration of 1 percent of the stop time, calculated as 0.033
hour per kilometer for regular train shipments and 0.0013 hour per
kilometer for dedicated train shipments.

t A yard crew member is assumed to be exposed to one-third of the
shipments (three shifts per day) and to work in the same position for
ten years.

, ' , , i ,11, , libw, , ,'_ ,, , 1,,, 11
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NUREG-0170 (NRC, 1977) classification scheme for truck accidents is illustrated in
Figure C-1 and uses crush force and fire duration to determine the seriousness of an
accident. The crush force may result from either an internal load (e.g., container
crushed upon impact by other containers in the load) or a static load (e.g., container
crushed beneath vehicle). The classification approach used for train accidents is
shown in Figure C-2. While fire duration is retained as the thermal parameter, the
NRC decided to use puncture and impact speed as the mechanical measure of
accident severity. This was done because crushing from the impact of other
containers in the cargo was considered less relevant for rail shipments.

As discussed in the WlPP SEIS (DOE, 1990a), for higher accident severities, there is
an incremental increase in mechanical and thermal loads. At the highest severity
category, impact forces can be 100 times greater than those in category II, and fire
durations can exceed 1.5 to 2 hours. The majority of truck (99.90 percent) and rail
(99.83 percent) accidents that involve fires however, last less than 30 minutes (Wolff,
1984). The probability of such accidents diminishes as their severity increases.

Table C-4 presents the fractional occurrences for truck incidents in each of the eight
incident severity categories. Table C-5 presents the fractional occurrences for train
incidents in each of the eight incident severity categories.

A key parameter for analyzing incidents is the estimated release fraction of radioactive
material escaping to the environment. Particulate matter can result from impacts
during incidents that fracture the radioactive material or from fires that can entrain
impact-generated particulate matter, cause off-gassing of volatile fission products, or
thermally degrade and then entrain particulate matter from previously intact material.
For accident conditions greater than severity category II, the parameter determines the
fraction of radioactive material released to the environment and available for dispersal
downwind from the accident site. Inhalation is a primary internal exposure pathway
for people that results from breathing respirable ( < "10microns) particulate matter. As
the particulate matter moves downwind, some settles out onto the ground where it
can expose people to penetrating radiation until the soil is decontaminated or until it
is weathered or washed away by natural processes. This pathway constitutes the
"groundshine" exposure resulting from an incident. After settling, some fraction of
the particles can also be resuspended into the air due to wind or other surface
disturbance. These particles can then be inhaled by people as were those in the initial
plume and constitute the source term for the resuspension dose pathway. Finally,
particles in the air can also expose people to penetrating radiation (aside from
inhalation). This pathway constitutes a "cloudshine" exposure. The sum of the
exposures from these pathways constitutes the total exposure. For this analysis, the
ingestion pathway (wherein particles settle on plants which are then ultimately
consumed by people) was not assessed. Development of RADTRAN ingestion
parameters (i.e., soil transfer factor, food transfer factor) are currently in draft form.
Additionally, based on close conversion factors for the radionuclides of interest,
inhalation exposures result in doses typically one to two orders of magnitude greater
than those from ingestion for equal uptakes of radioactive material. Also, any
accident resulting in contamination of crops would result in interdiction of those crops
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Table C-4. Fractional Occurrences for Truck Incidents by
Incident Severity Category and Population Density Zone

,, , , IIIIIIIII IIIIII II II III I IIIIIII II , , I I IIIIIII

Fractional Occurrences
Incident Severity Fractional According to Population

Category Occurrences Density Zones
i _ !l,i ill

Rural Suburban Urban
,,,, , ,, IIIlalm IB III _ iiiiii ,ilia,Hill, ,,, . ,, ,,, iiiiiiql i iiiimll

I .55 .1 ,1 .8
i ill,, ill i ii i i , ii i

Ii ,36 .1 .1 .8
i i i ,,i ,ll ,i ii llllll H, illl, i lll,ii i L

III .07 .3 .4. .::1
ii i i ii i i ii iii i iii iiii i iiiiiiiiii [ i i

IV .016 .3 .4 .3

V .0028 .5 .3 .2
,,...=. i .i i1, iii ,i i . i

VI .001 1 .7 .2 .1
ii i ii ,,, i ,, Lii i iii , i i ii ,iii • ii,,,, ,,, ,,

VII 8.5 X 10 .6 .8 .1 .!=
H , iii i .,,,i _,.Hl,a , i i i i i . i

VIII 1.5 X 10.6 .9 .05 .05
I I III '' "" """ '"' "' II I I II I III II "

Table C-5. Fractional Occurrences for Train Incidents by
Incident Severity Category and Pogulation Density Zone

I III I II I , ,,,,,

Fractional Occurrences
Incident Severity Fractional According to Population

Category Occurrences Density Zones
i ,,, i , i i

Rural Suburban Urban

I .50 .1 .1 .8
ii i , i ,,. , i

II .30 ,1 .1 .8

III .18 .3 .4 .3
,, ,,|, , ,,,- ,, , ,,.,,. ,,, i, , ,,

IV .018 .3 .4 .3

V .0018 .5 .3 .2

VI 1.3 X 10"_ .7 ,2 .1
, . ,,, ,,i , ,,.,.

VII 8.5 X 10 .6 .8 .1 .1

VIII 1.5 X 10 .6 .9 .05 .05
• H,, , _ m _ i i I
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(or resultant animal products) prior to consumption by the public.

This analysis uses the release fractions developed in the WlPP SEIS (Appendix D, pp.
D-66 to D-81) (DOE, 1990a). They are summarized in Tables C-6 and C-7. The
release fraction analysis determined how much radioactive material could be
potentially released to the environment in a respirable, airborne form for accident
severity categories III through VIII. Larger particle sizes (greater than 10 microns
aerodynamic diameter) are not analyzed, as they tend to be eliminated by the bocly
and consequently are not significant in estimating health effects. Consistent with the
WIPP SEIS analyses and based on data and analyses presented in NUREG-0170 (NRC,
1977), the NRC Modal Study (NUREG/CR-4829) (NRC, 1987) and SAND 80-2124
(Wolff, 1984), a catastrophic failure (e.g., gaping hole, container severed in half) of
a Type B package is not a credible event for transportation incidents and is not
addressed in this report.

Based on the foregoing inputs and considerations, RADTRAN was used to determine
incident-free transportation doses (in person-rein) and accident risk/doses (in person-
rein) per shipment by waste category (CH-TRU or RH-TRU), waste origin site, and
transportation mode. The predicted accident risk incorporates the spectrum of
incident severities, and their associated probabilities of occurrence, in each of the
population settings (urban, suburban, rural). RADTRAN output also provides predicted
population dose consequences by incident severity category and population setting.
Based on the analysis presented in Section C.1, all three TRUPACT-IIs in a truck
shipment and a maximum of six transportation packages (CH-TRU or RH-TRU) in a
train shipment are postulated to experience accident conditions more severe than
certification test conditions and potentially fail. The computer code TICLD
(Transportation Individual Center Line Dose) was used in conjunction with RADTRAN
4 to calculate maximum individual doses from transportation accidents in which
radioactive material is released. TICLD incorporates a Gaussian dispersion model.

Health effect impacts from predicted doses may be expressed in terms of excess
latent fatalities by multiplying the dose by a dose-to-risk conversion factor. Values
for dose-to-risk conversion factors have been estimated by numerous national and
international bodies. The estimated values have evolved over time, varying from
approximately 2.8E-04 per person-ram (BEIR, 1980) to approximately 8.0E-04 per
person-rem (BEIR, 1990) and reflect the uncertainties associated with extrapolating
observable cancer risks at relatively high dose rates to lower dose rate exposures. For
low doses/low dose-rates, most current estimates are in the range of 3 to 5.0E-04
latent fatalities per person-ram. This analysis uses a dose-to-risk conversion factor
of 5.0E-04 latent fatalities per person-rein for the general population and is believed
to encompass the primary radionuclides of interest (high linear-energy-transfer [high
LET] radiation) (NRC, Preamble to Standards for Protection Against Radiation, 56 FR
23363, May 21, 1991). A dose-to-risk conversion factor of 4.0E-04 latent cancer
fatalities per person-rem is used for workers, with the difference attributable to the
presence of children in the general population.
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Table C-6. CH-TRU Waste Transportation Release Fractions _b

ImpS, ReleaeeFr.a_ion + Theme,, Raleasa Friction - Total ReaplrableRelease Framtton

Incident Severity impact Release Thermal Release Total Respirable

Catego,rv Fraction Fraction ReleaseFraction, ...... ,,,, ,T, , ii i ii -- ]l ii ]1 ii .- J i i, ill iiiiniii,

Truck
i! " i i II I IIIII III I]1 IIII I I [ III III 1111141! I I I Ill[HI I IIIIII I III I II I II II1[11I I

I 0E+0 OE+O OE+O
i i iiii i IBrll II I ....... II II I IIIN I IIII II I I -" ....

II 0E + 0 0E + 0 OE+ 0
_ IJ I I[11[III ....... Hlrl I m If_ II II i,ilmll. II I [I II II I [. L Ill

111 0E + 0 8E-9 8E-9
II [11111!1 I iii I IIII I i flllll II Jl I TI'HIT' ill'

IV 0E + 0 2E-7 2E-7
....... __. 11 , , , ] ii I II I iiii II I I 1!1 IIIII

V 8E-5 2E-7 8E-5
!IIHB IIII]. II I I It II IJl!i I [11Ill ] II III II II I

VI 2E-4 2E-7 2E-4
,.,, ........... ± ....... ] I IIII i iiiuii I

VII 2E-4 2E-7 2E-4
il. ili ...... i ii i [ .... II I illllllll, iiii- I I _ JJlllllllll j . i II II II i iiiiiii j

VIII 2E-4 2E-7 2E-4 ,
i [ lill II I!1 IIIIm II I I I I III I IIII

Train°
I II , i= ill i , ,,,,,,,,, ,, , ,i,,, _ ,, __. , , ,........... • ..... ,,,, ,,,,

I 0E+O OE+0 0E+O
IIIIIIL I II III I III III III IImmi!l I I I i I ii _ _

II 0E + 0 OE+ 0 OE+ 0
, iiii ] I I i _ II iiiii i iiiii I ]lllllllm i I I i I] i i! ilu iii i i ....

III 0E + 0 2E-8 2E-8
iiii i I I iiii ! _ i i i ii iii I I ]1 III III iiiiiilia irl

IV 0E + 0 7E-7 7E-7
u iiiiiii iii nlllll! . 111111 _JI111 I J I I I II i ,IIiiii -- i i - jl

V 8E.5 7E-7 8E-5
,,., , ii -- i ii I .ll .

VI 2E-4 7E-7 2E-4
i iiii iiiii i1 i ,] ,i,,,, Illl I ii i i iiii ml ii ii I

VII 2E-4 7E-7 2E-4
iii i ii ii i II • I illi,i ii ii i i iii,|l iii ii

VIII 2E-4 7E-7 2E-4
r,,.,,, ,,,,,, "' ' ' '" '" ' I III I I III II I I I'

' From Table D.3.21 of the WlPP SEIS (DOE. 1990a),
b Assumes all packages in shipment behave the same.
=Releasefractions for regulartrain or dedicated train shipments.
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Table C-7. RH-TRU Waste Transportation Release Fractions .'b
........ - IlliilllII I IIIIIUl III I - J] ........... " ...... _ _i ! I IIIIIIII I,,,,,,,,, ,,,,,,,,,

Impo_ R_eue Frm_Ion + Tharmei Rolaae Fra_lon = Total Reapirable Release Fraction
............... , , 1111111 i I ..... IIII i t iI|lr,i I II II IIIIII I -- II III III II L

Incident Severi_ Impact Release Thermal Releaa Total ResDirabla
Category Fraction Fraction Release Fraction

.... 1,,, 1,1 Hal, IIIn .... I Illll I IIIIIII III EL: I ........ I _ II !lmU

Truck
• .j,,! ........... , , ,,i I I I II I i lit[in [[I I[ I -- I T II I I

I OE+ 0 OE + 0 OE + 0
IIIII I 18 II Illlll r" I i I 111 hill II III ] ] I III lull -- i II ii!11 in

II Ol+O OE.O OE+O
......................... , !_ ,,, [ i itt liH,t! - i -- Hi

III OE+ 0 6E-9 6E-9
I I IIIII IU i I I i iiiiinl II IIII I I iii1 ....... i!llfllll IHI I [ •

IV OE+ 0 2E-7 2E-7
........ iii1[11iii II !! [lllJ iii i[i ill III I I I imlll I I/I]11i iiiiJi i _ [u i iiii

V 1E-4 2E-7 1E-4
I[ I Ill I ii1 i IIIIIIII i i i1[ III ] TI I ---- el III I I IIIII IIII I

VI 1E-4 2E-7 1E-4
....... i ii lilt III I ilia iliiii ......... li --

VII 2E-4 2E-7 2E-4
-[I ] iii I I I I / ii1!11111 II II [111 II I i IIII I I II1111 I I1[11 ii ii

VIII 2E-4 2E-7 2E-4
-- . , ,......... I I [ IIII I I II II IIIII IIII IIIIII I I II I II I I L I H II IIIII I I

Train ¢
............... ,i,,, ]HH,IHI I I nil II !1 IH I I -- II,

i OE+ 0 OE + 0 OE + 0
_ ,............ ,,,, ,, ,, . , ,, i ,,,, , ,_ ,, , ,,,,,,, i, ,,, ,11,,, i , ,,,,,,,, ,,,,,,,, - - iii

II OE+ 0 OE + 0 OE + 0
L III ii iiii Jill ] i i ii iiii .... iii illlU 111 ,lima I liB [

III OS+O 2E-8 2E-8
__ ]__ i i ill I I ii Illlllll II I I i II nllll]lUl[ I illllll

IV 0E + 0 7E-7 7E.7
i i u,,,,,,,,, ,,,,, , ,,ul, i ,lln, - - i

V 1E-4 7E-7 1E-4
__i: ........................ r I IIIlU I Ill Ill IIIII I I III1! II nl,ii I

VI 1E-4 7E-7 1E-4
I I i I illl ii ii iiii i i I , ,,nil, Ill I I i i1 _ iiiii i i lllilillll i i ,

VII 2E-4 7E-7 2E-4
........ 11111 ,1, ,,, -- ,,,

VIII 2E-4 7E-7 2E-4
I II II - 1 IIIIIIII I I II I[I I III ....

' From Table D.3.22 of the WlPP SEIS (DOE, 1990a1.
= Assumes all packages in shipment behave the same.
=Release fractions for regular train or dedicated train shipments.

C-17



C. 1.3 Rediologi©al Analysis Results

Rediologicat doses associated with truck and train incident-free shipments are
expressed in dose equivalents (rein or person-rein). Rediological doses associated
with transportation incidents are expressed in 50-year Committed Effective Dose
Equivalents (CEDE} (person-rein) and take into consideration continuing exposures to
body organs after the initial intake of radionucUdes through internal pathways. Table
C-8 presents calculated incident-free doses and accident dose risks per shipment for
each facility that ships TRU waste to the WIPP. Per-shipment values are given for
truck, regular train, and dedicated train options. Table C-9 provides calculated annual
doses resulting from TRU waste shipments to the WIPP during the disposal phase.
Table C-10 summarizes cumulative incident-free doses and accident dose risks for
shipments to the WIPP over the lifetime of the facility. Table C-11 presents
cumulative maximum individual doses resulting from incident-free transportation to the
WlPP over the lifetime of the facility.

Table C-12 summarizes predicted incident consequences for very severe accidents in
an urban community by waste category (CH-TRU or RH-TRU) and transportation
option (truck, regular train, or dedicated train). Incident doses presented are for the
maximum calculated consequences for a single accident, considering all shipment
origin sites and applicable transportation options. Furthermore, consequences are
determined on the basis that all packages in a truck shipment (maximum of three) and
up to six packages in a train shipment may be subjected to an accident environment
exceeding package certification test conditions (see Section C.1). Predicted
consequences are further identified as being either representative or maximum values.
Representative doses result from a scenario in which emergency response actions
occur in sufficient time to mitigate the initial accident sequence, with a postulated
release and resulting consequence comparable to a category III severity accident.
Chapter 6.0 describes the extensive emergency response capabilities for responding
to an accident. Maximum doses result from a very unlikely scenario in which
emergency response actions are delayed until after the initial accident sequence is
completed (several hours), with a postulated release and resulting consequence
comparable to a category VIII severity accident. Considering the comparative nature
of this study, it is unnecessary to develop absolute probabilities of occurrence for both
scenario categories. Calculated population doses range from: (1) 1.3 to 750,000
person-rein for truck shipments, (2) 1.5 to 1,500,000 person-rem for regular train
shipments, and (3) 1.5 to 4,500,000 person-rein for dedicated train shipments. The
range of these incident doses are primarily driven by the amount of material-at-risk
and potentially available for release for each transportation option and the nature of
the waste (CH-TRU or RH-TRU) involved in the accident. Health effects resulting from
the above exposures are estimated to range from: (1) 0.0007 to 380 latent cancer
fatalities for truck shipments, (2) 0.0008 to 750 latent cancer fatalities for regular
train shipments, and (3] 0.0008 to 2,300 latent cancer fatalities for dedicated train
shipments. Individual doses are also presented in Table C- 12 by transportation option
and scenario category. No early fatality consequences are predicted by RADTRAN.
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Table C-8. RediologicalDoses per Shil)ment for TRU Waste to the WIPPu
Jill ,,,H,,,J,I, ,, JJu, IIIII I I - _ II IIIII ................................... /I IIIIg ..... fllll II I II II I II I

Accident
Incident-Free Dose Riak per

Doses per Shipment Shipment
(person-ram) (perlon-remJ

.......... HiHal| ,1,|, ,,,,, .I I I IIB : : III [ I I i I I ii TI!II I'IIIII I IIIII I' II II III II II

CH Waste
,,q , , H I I, i ,,,,. , , ,,.I i ill H I H I I ill ,ill ,,, I ,,,m i,,i I Ill H I I I,

Truck
, _ ...... i, ,,,i ,,i,,,,, iii 1111 iiii i II iiii I ii I I Jl I I IIl, I IIII I II _£ I)

Facility Worker' Public Public
,,,,,,,,, , I I I Ill I Ill ,IH I I lll,i I iH , i H i, , u, ,I ml I lll,,,i j

IdahoNational EngineeringLaboratory 6.16E-2 1.48E- 1 6.83E-4
i i, i i I I jl ii • l H,.I

RockyFlats Plant 1,06E-3 2.48E-3 3,40E-3
,,,,, I, f l, I I i II ,ll, I i i i ,,

Hanford Reservation 1.49E, 1 5.98E- 1 1.20E-3
ii, I I ii iii i i i I ii IIIJ I I i iii i i ii .................................... i iiii ,Hill

SavannahRiver Site 9.98E-2 2.28E-1 1.81 E-2
,,, ,,,, , ,,= ii i f I I III ,I II I _ II ,I ul| I ii iii i ij ]H i ii i_11 H,,, ,.,,,,

Los Alamos National Laboratory 3,33E-2 1.80E-1 9.52E-3
iiiii1!. ii , iiiii ii i iiiii i1[i i i III, i i ii ii1 I ii ,i,..... i,,i I ,i i Hill= III j IIII

Oak RidgeNational Laboratory 1.33E-1 7.05E-1 6.93E-3
i ! ii iiiiiii i I i iiiiii i i i i iiiiii iii i i iiiiii m|l ii , ii iiii _ I __

Nevada Test Site 1.73E-3 4.22E-3 2.01E-4
i i, iii I iiii i i iii i i ii iii ii i iiiii ii i I ii iiiii ii i ii i i ill _ _ II

ArgonneNational Laboratory-East 2.32E-2 5.39E-3 8,98E-4
I I [ I ii I iiiii i ii i iii i i i iiii I ii i iiii i ii i i ii i Ii i iii --. iiiiiiiiiii •

Lawrence LivermoreNational 2.20E-3 5.19E-3 1,76E.3
Laboratory

i i i iiii i i ii iiii i ii i i iii i i i iiii iii i i

Mound Laboratory 2,49E-3 5.77E-3 2.96E-3
I I - i i ii , i , ii i i i, i1,,i ii i ii _ 11 i

RH Waste

Truck
,, ! , ,, ,1,11 i,, i,, i i|i 111 ii i ,,ii ,i L ,1 , 1,1 ,, , ii111 111 ii i

Idaho National EngineeringLaboratory 1.14E- 1 3.34E-1 4.31E-2
i i11 r illfi i ii1i!1 • 111 ,ilia 11 11 11111,11ii L 111 ii11 , __ ,

Hanford Reservation 1.49E- 1 4.37 E-1 6,78E-2
I i , iiii ii ....ml ii ii iii i, i i1 11 i ill ii

Los Alamos National Laboratory 3.33E-2 9.63E-2 4,35E-2
, 111 ii i i1,,i i llil i ii i iiii ill , ,1 , , ii 1,11 iiil i i

Oak Ridge NationulLaboratory 8.19E-2 1.21 E-1 1.09E + 0
i ,,lili ii ,,1 iiiii iiiii i,! I,, , i ill 1,11,i , ,,,i, i i

Argonne National Laboratory-East 9.17E-2 1.34E- 1 3.88E-3
II i III I I I I III IIIIlU ill ,..,. III _ -- __ ___

' Calculations based on three TRUPACT-IIs or one RH-72B cask per truck and sixTRUPACT-IIs or two
RH-72Bs per railcar,
=Radiologicaldoses per shipment are a function of the Transport Index (see Appendix A).
=Transportation crew
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Table C-8. Radiologicai Doses per ShiDment for TRU Waste to the WIPP"% Continued
IIII II III _ TIII I III El liB_ ........... I.. Illll IIIIIIIII I II Ii1111I I I II I IIIIIII II II IIIIll I i ............

I

Accident
Incident.Free Dose Risk per

Doses per Shloment Shipment
(Dereon-reml (person-feral

........ ,,, ,, i i i , i i! ..... i , i i ..................... , , , , ......

CH Waste
II I IIIII I I II III II 11111 iii - iii I I ii II11 11 I i I I IIlllllllll

Regular Train
Jim ii II I 111 II ii II iii IIII I iiii ii ii Jlnllll 1, 11111, i iiii j II. iii i i I I I

FacUlty WorkeP Public Public
i iiii iiill luu u llul . , i ,lu i r i i i if I i ii u l u i

Idaho National Engineering Laboratory 2.03E-2 3.83E-2 6.29E-I
lUlL _ I I I IIIIIIII II ] IIIIII I I I ,1, III I I,,11 I , II I|11 III II II: Ul u i II _

Rocky Fists Plant 3.42E-4 7.39E-4 2.90E-_
i u i HH, I,,I I I ull ,. ........................... , , ,, , ,, ,,. ,,H., ....

Hanford Reservation 9.10E-2 1.45E- 1 1.08E-2
i_ L _ Unlll UlllU i , , ..... ii lull I Ilu I I ulml I III ,,,,,,,,,,,,,

Savannah River Site 3.57E-2 6.28E-2 2.03E-;
u,i i . ii u,i ................. , , illlu .i ii uu -

Los Alamos National Laboratory d
i iiii i I ii1|i|111 iiii ,i ii i -- iiiii i i ii11 ,11 , ,inl i ul iml| I Ill

Oak Ridge National Laboratory 8.99E-2 1.56E- 1 1.02E-;
ulul i i i u,i i ,i , lu.,i ll,u . u -

Nevada Test Site . d
ii I I ii i ii IIlllllll.lr _ lUl I II I IIIIllll IIII II I III II,I

Argonne National Laboratory-East 3.37E-4 9.00E-4 4.73E-4
,,, i i u lu -- u, i ,,, - -

Lawrence Livermore National 5,11 E-4 1.00E-3 1.69E-3
Laboratory

,,.=., 1111111 1111111ii i 11111 i ,.,. ii u u ii i i,. i i

Mound Laboratory 6.05E-4 1,16E-3 2.60E-3

RH Waste
,,,,__ i i , -- , i ,, ,=.... ,.,, ,

Regular Train
- ,. iiii, -- ,,. i, ,, ,,., i ,, , ,hi= 11111

Ii Idaho National Engineering Laboratory 4.89E-2 6.78E-2 4.61E-:

it Hanford Reservation , 7,06E-2 8.25E-2 7,26E-0;
II LOSAlamos National Laboratory = =i1,1 i i,.i iii

I! Oak RidQe National Lab0ra_pry 4.82E-2 6,15E-2 1,86E ._,

,i i u ,u ,i.,, i i u u,||l

II Argonne National Laboratory-East ..... 2.37E-2 4.67E-2,,,,,,,,,, ,, , ,,,,,,, 2.29E-

' Calculations based on three TRUPACT-IIs or one RH-72B per truck and six TRUPACT-IIs or two RH-
72Bs per raUcar.
b Radiological doses per shipment are a function of the Transport Index (see Appendix A).
=Transportation crew
d Rail shipments will not occur from these sites.
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Table C-8. Radiological Doses per Shipment for TRU Waste to the WIPP"%
Concluded

Accident
I Doses per Shipment Dose Risk Per

(person-rem) Shipment
(p_rson-rem)

CH Waste

Dedicated Train
m=m,,,,mm,mmmm=

Facility Worker = Public Public

Idaho National Engineering Laborato_._____. 5.08E-2 _6"34E'2 6.29E-4

Rocky Flats Plant 7.57E-4 __---.----1.45E-3 2.90E-3

Hanford Reservation _ 7.00E-2 7.39E-2 1.08E-3

Savannah River Site 5.60E-2 1.15E-1 2.03E-2
d d d

Los Alamos National Laboratory

Oak Ridge National Laboratory 4.78E-2 1.08E-1 ! 1.02E-2
d d

Nevada_Test Site

Argonne National Laboratory-East 1.01 E-3 1.68E-3 4.73E-4

Lawrence Livermore National 1.26E-3 2.20E-3 1.69E-3
Laboratory

Mound Laboratory 1.28E-3 2.1 8E-3 2.60E-3

RH Waste

Dedicated Train ,,,

Idaho National Engineering Laboratory 4.07E-2 3.74E-2 1.38E-1i

Hanford Reservation 5.43E-2 4.20E-2 2.18E-01
d d d

Los Alamos National Laboratory ,

Oak Ridge National Laboratory 3.71 E-2 6.13E-2 5.57E + 0

Argonne National Laboratory-East 3.08E-2 3.76E-2 6.83E-3

• Calculations based on three TRUPACT-IIs or one RH-72B per truck and six TRUPACT-IIs or two RH-
72Bs per railcar.
= Radioiogicai doses per shipment are a function of the Transport Index (see Appendix A).
=Transportation crew
= Rail shipments will not occur from these sites.
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Table C-9. Annual Radiological Doses for TRU Waste Shipments to the WIPP

during the Disposal Phase (person-rem) "'b
_, _ _,, I IIIII I IIIIIII I III

Facility Number of Incident-Free Doses Accident
Shipmen*_s Dose Risk

Worker = Public Public

CH Waste

Truck

Idaho National Engineering 382 2.35E .- 1 5.65E + 1 2.61E-1
Laboratory

Rocky Flats Plant 21 2.23E-2 5.23E-2 7.14E-2
i1| ,, i ,, , , ,

Hanford Reservation 784 1.17E + 2 4.69E + 2 9.41 E-1
i m , ,,,, , , , ,, , 1 i

Savannah River Site 233 2.33E + 1 5.31E + 1 4.22E + 0

Los Alamos National Laboratory 101 3.36E . 0 1.82E + 1 9.62E-1

Oak Ridge National Laboratory 10 1.33E + 0 7.05E + 0 6.93E-2
t i , , , , , i , ,

Nevada Test Site 6 1.04E-2 2.53E-2 1.21 E-3

Argonne National Laboratory- 2 4.64E-2 1.08E-2 1.80E-3
East

Lawrence Livermore National 5 1.10E-2 2.60E-2 8.80E-3
Laboratory

Mound Laboratory 2 4.98E-2 1.15E-2 5.92E-3
,, ,, ,, ,,

RH Waste

Tn,ck
, , , ,, ,

Idaho National Engineering 11 1.25E+0 3.67E +0 4.74E-
Laboratory

Hanford Reservation 362 5.39E + 1 1.58E + 2 2.45E +

Los Alamos National Laboratory 5 1.67E-1 4.82E-1 2.1 8E-

Oak Ridge National Laboratory 86 7.04E + 0 1.04E + 1 9.37E +

Argonne National Laboratory- 5 4.5 9E- 1 6.70E- 1 1.94E-:
East

, , I 'l'|"

• The annual exposures assume tha¼ shi )ments occur over a 20-year disposal phase. '
b In some instances one full shipment occurs every two years; it is assumed that every facility ships at lea
once per year.
=Transportation crew.
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Table C-9. Annual Radiological Doses for TRU Waste Shipments to the WIPP
during the Dis )osal Phase (Derson-rem) .'b, Continued

_ j , . i II III II II I IIIIIIII I .... II III ' II

Facility Ndmber of Incident-Free Doses Accident Dose
Shipments Risk

Worker = Public Public

CH Waste

Raquiar Train

Idaho National Engineering 191 3.88E + 0 7.32E + 0 1.20E-1
Laboratory

, i, i , , ,. , ,, ,,,, ,,, L

Rocky Flats Plant 11 3.76E-3 8.13E-3 3.19E-2

Hanford Reservation 98 8.92E + 0 1.42E + 1 1.06E-1

Savannah River Site 116 4.14E + 0 7,28E + 0 2.35E + 0

Los Alamos National Laboratory = 101 3.36E + 0 1.82E + 1 9.62E-1
r " ' ' ' '' ' " " ' " " '' '' ' " '

Oak Ridge National Laboratory 5 4.50E- 1 7.80E- 1 5.10E-2

Nevada Test Site = 6 1.04E-2 2.53E-2 1.80E-3

Argonne National Laboratory-East 1 3.37E-4 9.00E-4 4.73E-4

Lawrence Livermore National 2 1.02E-3 2.00E-3 3.38E-3

Laboratory
, ,= ,, ,. , ,,..,, ,, ,

Mound Laboratory 1 5.11E-4 1.00E-3 1.69E-3
, , q, , ,,,,, ,,.

RH Waste

Regular Train

Idaho National Engineering 5 2.41 E- 1 3.39E- 1 2.31 E-1
Laboratory

Hanford Reservation 181 1.28E+ 1 1.49E+ 1 1.31E+01

Los Alamos National Laboratory = 5 1.67E-1 4.82E-1 2.18E-1
,, ,p,,,, ,,, ,,, ,,, ,,

Oak Ridge National Laboratory 43 2.07E + 0 2.64E + 0 8.00E + 1

Argonne National Laboratory-East 3 7.11 E-2 1.40E-1 6,87E-3
, ! ., L. ,.. , , ,,,, ,, ,

• The annual exposures assume that shipments occur over a 20-year disDosal phase.
b In some instances one full shipment occurs every two years; it is assumed that every facility ships at least once per year.

¢ Transportation crew.
d Rail shipments will not occur from these sites. The truck data are included to provide a maximum case.
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Table C-9. Annual Radiological Doses for TRU Waste Shipments to the WIPP
during the DisDosal Phase (person-rem) °'_, Concluded

II ..

Facility Number of Incident-Free Doses Accident Dose
Shiprmmts Risk

Worker" Public Public
i .i i ,, i

CH Wute
,,, ,. |, iiii.

Dedicated Train
_

Idaho National Engineering 64 3.25E + 0 4.06E + 0 4.08E-2
Laboratory

Rocky Fiats Plant 4 3.03E-3 5.80E-3 1.16E-2

Hanford Reservation 33 2.31E + O 2.44E + 0 3.56E-2
i i ii ,, ,, ., ,,, ,=

Savannah River Site 39 2.18E + 0 4.49E + 0 7.92E-1
=,., ,, , . ,

Los Alamos National Laboratoryd 101 3.36E + 0 1.82E + 1 9.62E-1
ill! i i n nnmm I innnn i i

Oak Ridge National Laboratory 2 9.56E-2 2.16E-1 2.04E-2
, ,,,,,• • ..,, ,.,, , ,, ,.= ,

Nevada Test Sites 6 1.04E-2 2.53E-2 1.21E-3
i | , i |1 i ,,.,. , ,. i ,.,

Argonne National Laboratory-East 1 1.01E-3 1.68E-3 4.73E-4

Lawrence Livermore National 1 1.26E-3 2.20E-3 1.69E-3
Laboratory

Mound Looratory 1 1,28E-3 2.18E-3 2.60E-3
,,, ,,,, =,1, ,,,, ,.. , ,,, ,., ,, ,,

RH Waste

Dedicated Train
,.. ,,1, ,,= ,,,... i

Idaho National Engineering 2 8.14E-2 7.48E-2 2.76E-1
Laboratory

Hanford Reservation 60 3.26E + 0 2.52E + 0 1.31E + 01
,i ,., , .| .,

Los Alamos National Laboratoryd 5 1.67E-1 4.82E-1 2.18E-1

Oak Ridge National Laboratory 14 5.19E-1 8.58E-1 7.80E + 1

Argonne National Laboratory-East 1 3.08E-2 3.76E-2 6.83E-3
_" ' ' ililil i

• The annual exposures assume that shipments occur over a 20-year disDosali_hase.
b In some instances one full shipmentoccurs every two years; it is assumed that every facility ships at least once per year.
=Transportation crew.
d Rail shipments will not occur from these sites. The truck data are includedto provide a maximum case.

C-24



I

Table C-10. Cumulative Radiological Doses for TRU Waste Shipments to the WIPP over
the Lifetime of the WlPP Facility (person-rein)

I i _ ii il i I i I Ill ii I i li i 'i I l i iMiill

CH Waste

Truck
, . , .. i ,, , . i, , ,,,., =..,i,. i. , ,, i,. ,| , l= i , i ,,,,

Facility Number of Incident-Free Doses Accident
Shipments Doll Rlsk

, i i, i ,i | , ,i

Worker" Public Public
i ' ' 'j ' '" '"'

Idaho National Engineering Laboratory 7639 4.71E + 2 1.13E + 3 5.22E +0

Rocky Flats Plant 408 4.32E-1 1.02E + 0 1.39E + 0

Hanford Reservation 3920 5.84E + 2 2.34E + 3 4.70E + 0

Savannah River Site 4658 4.65E . 2 1.06E + 3 8.43E + 1

Los Alamos National Laboratory 2016 6.71 E + 1 3.63E + 2 1.92E + 1
, ,,. ,, , , ,,, L ,,, , , ,m ,

Oak Ridge National Laboratory 206 2.74E + 1 1.45E + 2 1.43E + 0

Nevada Test Site 110 1.90E-1 4.64E-1 2.21E-2

Argonne National Laboratory-East 49 1.14E + 0 2.64E-1 4.40E-2

Lawrence Livermore National Laboratory 91 2.00E- 1 4.72E- 1 1.54E- 1

Mound Laboratory 48 1.20E-1 2.77E- 1 1.42E-1
, , ., ,, ,=. , ,,I ,,, , ,, , ,, ,i ,,,, ,,,, ,

CH-TRU Subtotal 19,145 1.62E + 3 5.04E + 3 1.16E + 2

RH Waste
......... , , ,,,,, , , , ,, . , , , ,,,,

Truck
,,,. ,, ,,.. ,., ,., , , .. ,L , , , ,,,

Idaho National Engineering Laboratory 218 2.49E + 1 7.28E + 1 9.40E +0
, , , .. , ,, J ,= , ,,

Hartford Reservation 7244 1.08E + 3 3.17E + 3 4.91E + 2
'" ' ' ' ' "" " ' " =' "' ' I " ' '""" " ' '

Los Alamos National Laboratory 105 3.50E + 0 1.01E + 1 4.75E + 0

Oak Ridge National Laboratory 1723 1.41 E + 2 2.08E + 2 1.88E + 3

Argonne National Laboratory-East 99 9.08E + 0 1.33E + 1 3.84E-1

RH-TRU Subtotal 9,389 1.26E + 3 3.30E + 3 1.94E + 3
,,. ,,,,, ,., ,, , ,, ,L ,, ,, ,,,,, ,,

Total 28,534 2,89E + 3 8.43E + 3 2.06E + 3
.... ,i ,., L, ,,, _ , , L. , ,,, ..,

'Transportation crew
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Table C-10. Cumulative Radiological Doses for TRU Waste Shipments to the WIPP over
the Lifetime of the WIPP Facility (person-rem). Continued

, , i - iii ,, ,.., il

CH Waste
ii l , ,, ii i i ,.i ,i .ii. ,

Regular Train
.... i.,ii, ,. iii IH . ,i , i,,,..i..

Facility Number of Incident-Free Doses Accident Dose
Shipments Risk

, ,,,,, i | H,,

Workerb Public Public

Idaho National EngineeringLaboratory 3820 7.75E + 1 1.46E + 2 2.40E + 0
• ,,i i i, ... i ill

Rocky Flats Plant 204 6.98E-2 1.51E-1 5.92E-1

Hanford Reservation 1960 1.78E+2 2.84E+ 2 2.12E+0
...... , . .,1, i ,,,,, i i.........

Savannah River Site 2329 8.31E + 1 1.46E + 2 4.73E + 1

Los Alamos National Laboratory" 2016 6.71E+ 1 3.63E+2 1.92E+ 1
i ,.,, i ..m, i,i i ,,

Oak Ridge National Laboratory 103 9.26E+0 1.61E+ 1 1.05E+O

Nevada Test Site' 110 1.90E-1 4.64E-1 2.21E-2
i,., i i

Argonne National Laboratory-East 25 8.43E-3 2.25E-2 1.18E-2

Lawrence Livermore National Laboratory 46 2.35E-2 4.60E-2 7.77E-2

Mound Laboratory 24 1,45E-2 2.78E-2 6.24E-2
, , ,m,.., ,,,

CH-TRU Subtotal 10,637 4.15E+2 9.56E+ 2 7.28E+ 1

RHWaste
, ,, m

RegutarTrain

Idaho National Engineering Laboratory 109 5.25E+0 6.70E+0 5.02E+0
,.,. ,,,, , ,,

Hanford Reservation 3622 2.56E + 2 2.99E + 2 2.63E + 2

LosAlamos National Laboratory' 105 3.5OE+0 1.01E+ 1 4.67E+0
i, ,., i ,, i, i

Oak Ridge National Laboratory 862 4.15E + 1 5.30E + 1 1.60E + 3

Argonne National Laboratory-East 50 1.19E + 0 1.94E-1 1.15E-1

RH-TRU Subtotal 4748 3,08E + 2 3.69E + 2 1.87E + 3
i " " '" ' , ,

Total 15,385 7.23E+2 1.33E+3 1.94E+3
. , p R 'I' "'il ' I

' Rail shipments will not occur from these sites. The cumulative doses from truck shipment from these facilities are
includedin this ol:)tlon.
bTransportation crew.
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Table C-10. Cumulative Ra0iological Doses for TRU Waste Shipments to the WIPP over
the Lifetime of the WlPP Facility (person-rein), Concluded

, ,, I rlllii i lii l illi II 'i IIII i i I --

CH Waste
,, i, = i li,, ,,, = ,. H i,ll i, ,= l,i= i.. i i=

Dedicated Tr_n

F_tlW Numbw of In.dent-Free Doses A©cident Dose
Shipments Rlak

Worker" Public Public

Idaho National EngineeringLaboratory 1274 6.47E+ 1 B.O8E+ 1 8.01E-1

Rocky Flats Rant 68 5,1 5E.2 9.86E-2 1.97E-1

Hanford Reservation 654 4.58E + 1 4.83E + 1 7.06E-1

Savannah River Site 777 4.35E+ 1 8.94E+ 1 1.56E+ 1

Los Alamos Nationat Laboratory b 2016 6.71E + 1 3.63E + 2 1.92E + 1

Oak Ridge National Laboratory 35 1.67E+0 3.78E+0 3.57E-1

Nevada Test Siteb 110 1.90E-1 4.64E-1 2.21E-2

Argonne National Laboratory-East 9 9,O9E-3 1.51E-2 4.26E-3
, Hl.i , i . ,,., i, i , ,,. .,. ,i ,,.|, ,

Lawrence Livermore National Laboratory 16 2.02E-2 3.52E-2 2.70E-2

Mound Laboratory 8 1.O2E-2 1.74E-2 2.08E-2

CH-TRU Subtotal 4967 2.23E + 2 5.86E + 2 3.71E + 1

RH Waste

Dedicated Train

Idaho National Engineering Laborato_ 37 1.51E+0 1.38E+0 5.11E+0

Hartford Reservation 1208 6.56E + 1 5.07E + 1 2.63E + 2

Los Alamos National Laboratoryb 105 3.50E+0 1.01E+ 1 4.57E+0

Oak Ridge National Laboratory 288 1.0TE + 1 1.77E + 1 1.60E + 3

Argonne National Laboratory-East 17 5.24E-1 6.39E-1 1.16E-1
.,, ,, , , , ,.,, =, ,,.. , , ,, , ,.,,, ,.,

RH-TRU Subtotal 1655 8.18E + 1 8.05E + 1 1,87E + 3
,, , , ,= , , , ,,

Total 6622 3.05E+2 6.66E+2 1.91E+3
i i i i ,|= iiI iii i ,i

* Rail shipments will not occur from these sites. The cumulative doses from truck shipment from these facilities are
includedinthisoption.

bTransportationcrew
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Table C-11. Estimated Maximum Incident-FreeDosesto Individuals(rem)
., ,.., ,, , ,, ,.. ,,

Track Shipmu_

Wod_r Pubk

C_ewMembw O_hm
• , ,,.,

Dep_ure St_ Slime AdVece_
_E In,-Tr_t Stope ToMI _ _ R_ to IRmalo Stops

, ,

C_.HmdlaNI

Idad_oNmi_w_d_in0 Lad)o(_o(y 1.OOE• 1" 6.73E-I 4.68E. 0 1.50E-3 I ._E-3 3oi!2E-1

Rocky Rat8 Ptwtt I 06E-i 4.60E-2 152E-1 I .OOE-3 8.16E-3 5.0OE-6 2.23E4 O.O7E-4..,_ , , . • , • , , , .

Hertford RmJervotion 1.00E * 1" 4.10E * 0 3.28E * I 2,O9E-2 6.31E-3 2.73E +0, l..

SmrannehRiver S0to 1.0OE * 11" 3.40E-1 3.17E * 0 1.70E-3 8.60E-4 2.64E-1
,L , i i

Loe AJernosN4mormlLalu_r_tory 1.00E * 1" ! .O2E* 0 8.1OE * 0 1.01 E-2 2.22E-3 0.72E-1
, ,

Oek _ Netlonai Lad)oratory I .OOE* 1" 131E-1 1.0BE* 0 1.31 E-2 286E-4 8.73E-2• ,, ,,.L ,

Nevada Test Site 5.19E-2 2.42E-2 7.61E-2 3.00E-4 2.20E-3 6.00E-6 6.01E-7 2.001E4
•. ,, ., . ,, • , i ,,,

C) AzOortneNotional Labora_ory-Ewt 2.32E-2 9.81E-3 3.30E-2 1.00E-4 9.80E-4 500E-5 268E-7 6.67E-6
! .... . • ..

00 Lawrence LivewmoreNatio_d Laborelcwy 6,50E-2 2.41E-2 7.91E-2 2.60E4 1.62E-3........ 5.00E-6 4 .tiE-7 ! .47E4..... ,.. .,

Mound Leboratocy 2 49E-2 1.05E-2 3.64E-2 1,00E-4 II.0OE-4 5.OOE-5 2.02E-7 iS07E-5
, • , ,,

&ublotd 4.97E. 1 1 09E-2 4.14E + 0, ._.

flomouD44endled
i

Idaho Netlon-,J Er_ru"aO LoboratorV 1.00E * 1" 1.1 1E-1 O.IIIE-1 I OIE-2 !.1111E-4 7.41 IE-2....... ,......... , , ,, ,,,

Her4ord Fl_mvacion 1.00E • I" 3.04E *0 2.43E + I 8.40E-3 327E-3 2.03E * 0
, . ,..

Los Alemos Nstiomd Leborotory 8.26E-1 1.14E . 0 1.98E +0 4,28E-2 3.59E-1 8 55E-3 4.82E-5 2 05E-2
,, ,

(_mk RKICe NeuorNd Lm_bmmtcvry | .OOE t 1" 1.88E-1 t .52E ,, 0 2.20£-3 2.03E-4 1.26E-1
,.. ,, J ,

Aroonne N=monalLab=ratory-Eut 2.29E * 0 1.20E +0 3.49E * 0 1.23E-2 9.70E-2 245E-3 1.31 E-5 8.1 ?E-3
a , • , , ,, ,, ' ' "

I;ubW_l 272E _ I 3 05E-3 227E * O
, , , --

TOTAL 7.69E * 1 1.4@E-2 0.41E * 0
,,- , , _ l_,

rrotld individual crew member doses wall be 8dmisvstrMrveiy controlled to 1 rein per yeer. 0ivin 0 • w ton-yew careor dose o4 10 rem_. Bec4use dolem vvj be eldJsmeiMiEr_Mdy

cof1_roikld, • bellakoul[ of individual r.aew doles fOG In-U41nm_ trmr411 ind atOfXl IB _ I_oVided.



Table C-1 1. Estimated Maximum Incident-Free Doses to Individuals (rem), Continued
- _' i , ,,. . .... _ ., " " i i; ,

S,gu_ Trm mm=,,_
.... ,. ,,, . . .,I

Tmmal_tStimt V "odme !,, ....

iCrm. Ikmb_ Odu=
........... .. ,, , .,

Yard Dapa,tu, e Staae Adl=:=_

SITE In TransJ! Slope Total Crew Inspectmns In_ctlmns to Itn'.-4U) Stape
.... ,,...........

Contuc:t-Hmdlad

idaho Nat_onal Engmeermg Labo(atory 1.27E + 0 2.05E-3 1.27E+0 4 84E-1 5 061E-1 2.18E+0 1.721E-3 2.00E-1

Rocky Flat= Flint 535E3 4.05E-5 539E-3 667E4 900E-4 3.06E-3 2 434E-6 2 821E_-4
, , , ,. . ,, , , •.,

Hanfced Reservation 4 24E+0 3 50E-2 4.2BE+O 3 46E+0 4 t0E.O I 50E4.1 1.2_3E-2 I 431E*0
.... , . . ,......

Savmnnah Rrvw She 208E . 0 1.15E-3 2 0BE.0 3 331E-! 3 98E-I 150E+0 1.lgE-3 1 r3_E-t
......... , , . ,, ,, ,, ,

Los Alecrms Nat•hal kalboratc_y= I OOE + 1" N/A l 02E *0 e t0E +0 2.22E 3 • 721E-!
.... j

Oak Pad0• Nat••hal LM)ocatcxy 239E1 7 83E-3 2.471E-I 1.11E-1 1.31E-1 3 96E-I 4 06E-4 4 72E-2
. , ,, , ,,, ,.. --

|

_) Nevada Tost S_Io"_ 5 19[ 2 2 42E-2 7 01[-2 N/A 3 00E4 2 20E-3 00IE 7 2 0(3E4--

CO

Argonno Nit•oriel Lmbmetory-Eut 6.74E4 6.91E-5 743E4 8 6"1E-5 1.00[-4 3 75E-4 2.98lE-7 3 45E-5.... ,,,,• ., ,

Lawrence LIvt_more Nab•hal Lmbolatory 1 99E 3 641E-5 2 07E-3 1 33E4 250E 4 6 90E-4 5 471E+7 6 35E 5. -......... . , ,, .....

Labcxalcxy 6 20E4 449E-5 665E4 6157E-5 | OOE-4 3 80E 4 286E7 ) 31E 5
,. .... , , . . .,.,, , .

Subtot.a 4,39E +0 2 721E_1 1 71_2 2 49E.0,. . ,, ,, ,

Itemote-14mdl_
..........

Id_o National Enl_me.ng Ld:._otory 288E 1 2.12tE-2 3 10E-1 1 31E-1 1 11E-1 6.44E-1 2.?_1E-4 5 931E-2....,,, . ,

Itamford Reservat*on 3 29E +0 2 17E-2 331E * 0 396E *0 3 041EtO 1781E * 1 7.61E 3 1 84E.0
, , ,, . .

Los AL..--nosNeUond Ldxwatory" 8 26E- 1 1.141E+ 0 1.98E + 0 N/A 4.281E-2 3 59E- 1 4.821E-5 2 861E-_2........... ,,,, •., , ,,

Oak RKIOeNational Lalborotory 1 .IOE +0 1.91E-3 1.11E+O 2.47E-1 1.89E-1 1.11E,0 4 7r-JE4 1_02tE-1
....... ,

A_gorme Nat•hal Laborstorv-Eemt 142E 1 6.631E-3 1 49E-I 192E-2 ! .23E2 7 20E-2 3 061E6 6 62E 31
,. . ,,, . . , . , . , ,,

Sul_otai 4.35E + 0 2.0_ * 1 8.41£ 3 184E +0
........ ,_ , , ,,, j, ,, i

TOTAL 8.741E+ 0 4.72E + 1 202£3 433E + 0
• ,. ,,,,, . .......... .,

"Total md_.=:lualcrow _ doses wdl be _lmm_trot_vely c_tfoaed to 1 tern per yew. _ a _ t=n-ye_ cueer dose of 10 tern. Becm=sedoses wig be xdmmi=_atw_y
controlled. • breakout of zn_ czew doses |or m-trlms=t travel and stops ts not I=_ro_.

=These ints do not currlmll V h_vo tad mccm. Truck tlarmpo_tltLto_ do• me =q:)_rted.



Table C-1 1. Estimated Maximum Incident-Free Doses to Individuals (rein), Concluded
............. , , , ,, , ,,,, ,, ,, " ;, " : ,,,, i ,, i_ ,,, ;;,,,, ; T _i, ;,_ i,,, _ T ,_ ; ,, ,,, , , ,;,, _TJ,,, ,,, ,

OadUudmlTm_nahipl,ld=
,, .., , ,, ,.

T_ Wd=, tq,uu=
..... ,,, , ,,, , ,,,. ,.. , , ,,

, i , J • ,,

Oquw_e Su_ _wcani
SITE In-Tlen=t Stop= Totol YId CaN blolpectm_ btapecdm=l to INmate Slope

ConU_44UlUIId
....... , ,, ,,,., , ,

IdahoN_iond [nginewingLd)oc-tory 317[+0 888E-5 3.171[+0 1.77[-1 5.08E-1 2.38E+O 1.TJE-3 7.31E-3..........
. i , ,, - ,

RockyFadsPlant 3.55E-3 4.17E-6 3.56E-3 5+20E-4 9.00E-4 7.96E+3 2+4lf-6 2.44E-5.............. ,,

Hanford Resmvebon 251E +0 1.52E-3 2.51E+0 128E'_ 0 4 10E+0 1 71E_ 1 I+24E-2 523E-2
, . . ............

Savm'v,,,d'iRr_erSite 1 20E+0 4.971E-5 1.20E+O 1.22'E-1 3.96E.-1 1.O4E+O 1.19F,.-3 5.02E-3
, . . ,, , • .. ,. , , , ............

Los_ li_ Ldx_storV" 1.00E+ 1" N/A 1r0_ +0 8.I _ +0 2 22E'3 O.721E-I
,, , , . ,,, ,.

OakRl_lge_ L_nto_f 5.09E-2 3.20E-4 5.121E-2 4 05E-2 1.31E-1 6.731E-1 4.1:31E-4 1 76E-3
,, . ,,, ..... ,, , ,, , , J ,

i
NevadaTestShe" 5,19E.2 2.42E-2 7.61E-2 WA 3.00E-4 2.20E-3 0.01E-7 2.00E4....

) ....... ,. : ...... ,

_gonnl Nstion=lLlboratcwV-Ealt 2.02E-3 7.12E-0 2.031E-3 1.73E4 1.0_E4 1.05E-3 3. 2OE-7 3.23E-0
, ,, . .. ,, iii • ,,,

LswvoncoI.rvam_e Netmnd Loboqat_'y 2 45E-3 867E-6 2.4_E-3 1.74E-4 2.50E-4 I 87E-3 5 ?OE-7 5 74E-0............
, , ,, , . L .,

Nk)undLaboratory 1 31E-3 4.62E-6 1.32E-3 1.7_E-4 1.00E.4 9 36E-4 2_aSE-7 2 871E-B.... , ,......... , ,,,

S,dl_old 1.63E+0 2.99E+ 1 179E-2 7.391E-1.,

Rem,_ql-lbn41d
, , ,, , _, ,, ,

IdahoNsbond £ng*n**r_ Laboratory 9 60E-2 O41E-4 9.1SSE-2 5.25E-2 1 11E-1 6561[-! 2.110E4 2.01E-3
, ,. , ........ ,

HartfordRlamrvatmn 2 53E+0 B.59E-4 2.531E+0 1.31E+ 0 3.04E+0 1 78iE+ 1 7.61E-3 5.4"_E-2
, , " ' ! ..... , , , ' ' ,, " ' "

LosAlam_ Nat,ond Laborlto*yb 8.26E-1 1.14E+0 1.96,E+0 IMA 4 28_E-2 3.59E-1 4.8,_E-5 2.8r'JIE.2
,, , ,, . , , ,,,

oak _ Nst_ Laboratory 2.77E-1 7.55E-5 2.77E-1 8.03E-2 1.83E-1 1.1lIE• 0 4.?rjE-4 3 42E-3......., .....

AJr00_rHDNmiond Ld:_,,tory-East 6.16E-2 2.63E-4 6.19E-2 8.40E-3 1.23E-2 7.34E-2 3.13E-5 2 25E-4_.... ,, ,, , , ,. , ., , , ,, , , ,,,,

SulMouil 1.45E+0 2.00E+ 1 8.45E-3 il.ilC_.2

TOTAL 3.09E +0 4.gSlE + 1 2.63E-2 8.28_- 1
,,,,, ,, ,, , ,,........... , ,,, _, ,,, ,,, _, ; , ,,, ,

"Total individual _rwo memberdoseswillbe adminis*aadivelyconueledto 1 tomp_ yew. givin0 • mmrimumtws-yewc_eer doamof 10 m_,_ Becausedommw4 be0dmar_
controlkd. • I_ukm._ of _ _ dous forin-trmad l_wd ondslopsis not Ixovid,d_
"Thw* =desdonot currentlyhwe rml_.c_m. Truck1__ dose=_, _q_,--tod.



Table C-12. Consequence Comparison for TRU Waste Shipments Involved in Very
Severe Accidents '.b

I . I I lllJlllllll[lllIIII IIIIII III IIIII I III lllllj I II llN I i I ............... IIIIIIII glllllJ I Slim. I

Likely Incident Doses With Polslble Incident Dotal With
Transportation Option Emergency Response* Delayed Emar ancy Response j

(person-ram: ram) (person.ram: remi=]_,]__. , , ,,,m, .... ii ii - iiill iii

CH-TRU Waste
II]IH [ I i I]l.lIII I I I i I ]1 - I lilllln i1 1] I_. I anD ,Humnun .....

Truck 1.3E + 0 (population dole) 3.2E + 4 (population dose)
3.2E-3 (maximum individual) 8.1E + 1 (maximum mdividual)
2.6E-5 (individual @ 1,000ml 6.6E-1 (individual @ 1,000m)

i i i i i i i i i i i iiii L [11 i iii i [i 1111111i i ill IIll]llllIIII I I I _ I Ill I I III I II I I

............. ,., ] _ "" ................... II Ill I II I I II II nl I I , Ul

Regular Train 1.5E + O (population dole) 1.SE + 4 (population dose)
4,4E-3 (maximum individual) 4.4E + 1 (maximum individual)
3.6E-5 (individual @ 1,000m) 3.6E-1 (individual @ 1,000mt

, ,, ,,.,,,, ,, ,.,. IIININII INII IIIIINlUNI II I : _ _ i • i N' il III I II

_
._L I i ii iiii iiii ir iiii ii ill iiiin iii iiiiiiimii i iiiiiiiii i! iii i i i i i]

Dedicated Train 1 .SE + 0 (population dose) 1.SE + 4 (population dose)
4,4E-3 (maximum individual) 4.4E + 1 (maximum individual)
3.6E-5 (individual @ 1,000m) 3.6E-1 (individual @ i,000m)

iiii i i iiii i __i iii iiinllllii iiiiii ii i i I 111111111

RH-TRU Waste
in i ill iii IlnUl _ Ill I I Irlllll I II I I Ill" I I Ill I Ill III I IIInU I Ill Illn ,, ,, ,,, ,,,, ,

Truck 2.2E+ 1 (population do/el 7.51+ 5 Ipopulation dose)
1.1 E-1 (maximum individual) 3.8E + 3 (maximum individual)
9.4E-4 (individual @ 1,000mj 3,1E + 1 (individual @ 1,000m)

iii i ,, i _ ,,,, ui, i ,,iin,1,11 i i iii ii , i ,,=,,, ii

- , lull . , ii 11 ii i11 ii

Regular Train 1.5E + 2 (population dole) 1 ,SE + 6 (population dose)
7.6E-1 (maximum individual) 7.6E+ 3 (maximum individual)
6.3E-3 (individual @ 1,000m) 8.3E + 1 (individual @ 1,000m)

,, - iii , i,i,i. ,,,,,,,,,, . ,i i . 1, ,, i,, ,, ,, iii , ,, ,,,,

.i,,, 1,m 11,,i,, J. _ , 11 u .... i i,. ,, i i , , i,,=,i,1 ,, ,, 11

Dedicated Train 4.5E + 2 (population dose) 4.5E + 6 (population dose)
2.3E + 0 (maximum 2.3E + 4 (maximum individual)
individual) 1.9E + 2 (individual @ 1,000m)
1.9E-2 (individual @ 1,000m)

I I I I I I I I III I II '111 I III _ II

• Based on RADTRAN 4 and TICLD calculated consequences for a postulated accident in an urban community.
D Incident doses presented are the maximum calculated consequences for each transportation option, considering

all shipment origin sites,
Emergency response actions occur in sufficient time to mitigate the initial accident sequence, with a postulated
release and resulting consequence comparable to a category III severity accident,
Emergency response actions are delayed until after the initial accident sequence is over, with a postulated release
and resulting consequence comparable to a category VIII severity accident.
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C.2 Hazardous Chemical Impacts

This section discusses potential chemical impacts from transporting TRU waste.

C.2.1 Hazardous Chemical Data Sources

The following documents were used to characterize TRU-mixed waste:

• U.S. Department of Energy Interim Mixed Waste Inventory Report: Waste
Streams, Treatment Capacities and Technologies (DOE, 1993b)

• Waste Isolation Pilot Plant, Resource Conservation and Recovery Act fRCRA)
Part B Permit Application, (DOE, 1993c)

• Waste Isolation Pilot Plant, TRUPACT.II List of Chemical Compounds in each
Content Code in TRUCON (DOE, 1989b)

These three documents supported identification of the physical and chemical matrix
of mixed TRU waste and provided a means to determine chemical nominal
concentrations.

The following documents were used to obtain concentration limit parameters:

• Threshold Limit Values for Chemical Substances and Physical Agents and
Biological Exposure Indices (ACGIH, 1992)

• Emergency Response Planning Guidelines (AIHA, 1991)

• 29 CFR 19 I0. I000, Subpart Z - Toxic and Hazardous Substances; Section
1910.1000, Air Contaminants

• Emergency Planning for Extremely Hazardous Substances - Technical Guidance
for Hazard Analysis (EPA, 1987)

• Toxic Chemical Hazard Classification and Risk Acceptance Guidelines for Use
in DOE Fac17ities (Craig et al., 1993)

C.2.2 Hazardous Chemical Analysis Methodology

The scope of this report is limited to the analysis of the transportation impacts from
the gate of the shipment origin site to the gate of the WlPP facility. During this
transportation segment, no handling of waste containers occurs, and hazardous
chemical components of the waste are completely contained within the shipment
package (i.e., TRUPACT-II or RH-72B). Because of the integrity and leak tightness of
these Type B packages, it is concluded that the shipment of hazardous materials
presents an insignificant hazard to workers and the public under incident-free
transportation conditions. As discussed in Section C.1, while it is very unlikely that
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an accident will breach a Type B package, such an accident is credible and would
have the potential of releasing hazardous chemicals to the environment.

An initial screening analysis was performed to identify potential chemicals for analysis
under accident conditions. Table C-1 of the WIPP RCRA Part B Permit Application
(DOE, 1993c) and the TRUPACT.II List of Chemical Compounds in Each Content Code
in TRUCON (DOE, 1989b) were reviewed to identify chemicals found in CH-TRU
waste streams for Idaho National Engineering Laboratory, Hanford, Rocky Flats Plant,
and Savannah River Site. Waste streams from these sites are currently projected to
constitute 87 percent of the CH.TRU waste to be emplaced at the WIPP. Chemicals
were retained as candidates for analysis if an airborne concentration limit could be
found for the chemical of interest. Concentration limits considered included:

• The EPA list of extremely hazardous substances having levels of concern
(LOCs)

• OSHA permissible exposure limit (PEL) values

• American Industrial Hygiene Association Emergency Response Planning
Guideline (ERPG) values

• American Conference of Governmental Industrial Hygienists Threshold Limit
Values (TLVs)

Following the initial screening analysis, chemicals were further ranked as to their
potential health significance using a relative hazard value. The relative hazard value
for each chemical was determined by dividing the hazard value for a given chemical
by the maximum hazard value for all the chemicals in the respective table. The hazard
value was calculated as the fraction (concentration) of the chemical in the waste
matrix divided by the airborne concentration limit of the subject chemical. Thus, the
higher a chemical concentration in a waste matrix or the lower its airborne
concentration limit, the greater its potential hazard. ERPG-2 (Emergency Response
Planning Guides-2) values were selected as the primary airborne concentration limit.
ERPG values are intended for use as planning tools for assessing the adequacy of
accident prevention and containment measures undertaken for chemical releases, for
transportation emergency planning, and for the developing community emergency
response plan (AIHA, 1989).

An ERPG-2 is defined as the maximum airborne concentration below which it is
believed that nearly all individuals could be exposed for up to one hour without
experiencing or developing irreversible or other serious health effects or symptoms
which could impair an individual's ability to take protective action (AIHA 1989). This
is an appropriate exposure level for the public and is consistent with the
recommendations in the DOT 1990 Emergency Response Guidebook (DOT 1990).

Because there are few ERPG-2 values developed, a hierarchy of alternative values
must be used. The hierarchy selected is presented in Table C-13 and is taken from
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Table C-13. Hierarchy of Alternative Concentration-Limit Parameters
I i i iiii!iiiiili L iii, ,ii !i,,,,,,i__ ,m 1 ill ui!l i ifill i 1 iiiii iii illill iiiiii J iii,i,

Primary Hierarchy Hierarchy of Source of
Guideline Group Alternative Concentration

Guidelines Parameter
i i ii i . i IIH I I ,,,.,,,,. ,.,, , I. I I, , ,,,,,

ERPG-3 1 EEGL (30-rain) AIHA
IDLH NAS

NIOSH
,., ., , ,., .........................................

ERPG-2 2 EEGL (60-rain) AIHA
LOC NAS

PEL-C EPA
TLV-C 29 CFR 1910.1000

TLV-TWA x 5 ACGIH
ACGIH

,, ,,,, ,, ml I iii i nm fl, i i r inll , ,,=1 i i ,

ERPG-1 3 PEL-STEL AIHA
TLV-STEL 29 CFR 1910.1000

TLV-TWA x 3 ACGIH
ACGIH

i i -: i i i, illl l l,i ,lll l ,

PEL-TWA 4 TLV-TWA 29 CFR 1910.1000
SPEGL (60-rain) ACGIH

CEGL NAS
NAS

...... i ii iiii i i ii . i i ii ,,i , ill ii i

EEGL - Emergency Exposure Guidance Level
LOC - Level of Concern
PEL-C - Permissible Exposure Limit-Ceiling
TLV-C - Threshold Limit Value-Ceiling
TLV-TWA x 5 - Threshold Limit Value - Time Weighted Average
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Toxic Chemical Hazard Classification and Risk Accel_tance Guidelines for Use in
D.O.E. Facilities (Craig et al., 1993). As this table shows, where ERPG-2 values were
not available, Emergency Exposure Guidance Levels (EEGL, 60-rain) were then used.
If these were not developed for the chemical of concern, a Level of Concern (LOC)
was used, and so on.

It is expected that metals would disperse differently than the other compounds in the
waste matrix. As such, metals were evaluated separately from the other compounds.

Chemical concentrations were estimated using Table C-1 of the WIPP RCRA Part B
Permit Application (DOE, 1993c) and the TRUPACT-II List of Chemical Compounds
in Each Content Code in TRUCON (DOE, 1989b). These documents provide
concentration values for chemicals in the various waste matrices. Chemicals were
typically reported as either dominant (> 10 weight percent), minor (1-10 weight
percent), trace (< 1 weight percent), trace 1 (< 0.1 weight percent) trace 2 [low
parts per million [ppm] range], or trace 3 (<1 ppm by weight). The following
concentration values were a_signed for each category (percent by weight):

Dominant (D) - 0.3
Minor (M) - O.10
Trace (T) - 0.01
Trace 1 (T1) - 0.001
Trace 2 (T2) - 0.0001
Trace 3 (T3) - no chemicals passing the initial screening were in this category.

The analysis used the highest re._orted nominal concentration for a given chemical,
with the exception of cadmium, due to the variability of its concentration in the waste
forms considered (maximum reported value is "D," value utilized is "M"). The results
of the chemical relative hazard value are presented in Tables C-14 and C-15. All
substances having a relative hazard value within 1 percent of the maximum relative
risk value were retained for final analysis. The 20 chemicals that fell within 1 percent
of the maximum hazard value are presented in Table C-1 6.

The chemical hazards assessment performed was based on a very severe shipment
accident for each of the transportation options addressed in this report (truck, regular
train, dedicated train). Maximum impacts were evaluated by assuming a severity VIII
category accident and associated releases. The level of hazard was evaluated by
comparing maximum airborne chemical concentration for a member of the public with
ERPG-2 based concentration limits. ERPG-2 values are developed based on an
anticipated 1-hour exposure. To address a postulated 2-hour exposure, the ERPG-2
value was halved to provide an adjusted ERPG-2 value. This is a more stringent
exposure level for comparing 2-hour release concentration values with calculated
chemical airborne concentrations. This comparison was accomplished by dividing the
maximum calculated receptor concentrations for each chemical by the adjusted
ERPG-2 value. Ratios smaller than unity indicate that exposures fall within
health-based reference levels. Additionally, the individual chemical ratios were
summed and compared to unity. This provides an indication of potential cumulative
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Table C-14. Initial Screening Analyses of Chemical Constituents in CH-TRU Waste (Metals)
,. ,, , ,, ,, . ,L - "; ..... '

I -,! -+ -I -! - -Chemical NmM CAS Numl_ Co_ We•re M=asix (Pill Soume V=lue H_mll Value
" _ ........ _1 ..... i _' ' - HII I I I I ii| i i] Iiii 'r

Aluminum. as At {welding fume=l 7429-90-5 D 0.3 2500 • 1.20E-02 2.80E-03........ .,, . . .

Bwium 7440-39-3 T 0.01 0.5 • 2.00E-O2 4.06E-03
, . , , . • . , , . ..... .,, • ,

Bawium =ulfete 7727-43-7 IM O.1 5.50 m 1.82E-02 4.24E-03
., ,, ,, . ,, , , ,, ,, . ,, ..... ,,,

Beryllium 7440-41-7 T 0.01 0.01 c ! .00E +00 2.33E-01
t i, . . ,, -. ' , ' ' " -

Cadmium |fume) 7440-43-9 O 0.3 0.07 b 4.29E+ O0 9.99E-01
.... , , .. ,, ,....

Celcium oxide 1305-78-8 T 0.01 11 • 9.09E-04 2.12E-04.._, , ,,

Ct, orn=um HI compound•, os Cr T 0.01 1,2 • 8.33E-03 1.94E-03_
,, .. ...... .,, . , ,, . ,,.

Chromium Vl compounds, as Cr T 0.01 0.I • 1.00E-01 2.33E-02
.... .. ,,. ,. ,. ,.

Copper (fumO) 7440-50-8 M 0.10 0.4 • 2.50E-01 5.83E-02
,,, . , , . ., , , i . ,O

I

(a_ Fluorides. •s F Vwies wllh compound T 0.01 1.74............ • 5.75E-03 1.34E-03.......

o_
Lead 7439-92-1 D O.3 0.09 • 3.33E + O0 7.77E-01

, .... . . , . ,.. ,. , • .... ,. ,, , . •

Magnesium |oxide fume) 1309-48-4 T 0.01 305 . • 3.28E-04 7.64E-05
.J , ,. , ...... ,, , , . .

Mercury (molgenic) 7439-97-6 T 0.01 0 01 b 1.0OE+O0 2.33E-01, .. ,L., , ,• ,,,,

Nickel 7440-02-0 T 0.01 21 d 4.76E-04 1.11E-04
, , ....... , ,. . , . .. . = , ., ,,, ,

Pla_t.inum. 7440-06-4 M ......... O. ] 0.5 • 2.00E-O1,, , , 4.66E-O2

Silv= 7440-22-4 T 0.01 0 1 • 1,00E-01 2.33E-02
, L ,, , , t ...... " ' " ' ' "

Tantelum 7440- 22-4 T 0.01 3,5 • 2.86E-03 6.66E-O4
. , , . ,, , , ., , •

Tungsten (=ol. compounds as W} 7440-33-7 i 0.1 0.5 • 2.00E-01 4.66E-02
,. , .... . .... . ,

Uranium 7440-61-1 T 0.01 0.1 • 1.00E-01 2.33E02
, . , . .. . .. . .....

Zinc (oxide fumel 1314-13-2 T 0o01 . 9,50 • 1.05E-03 2.45E-04
, . ,, ., ,, .t ., ,

Z, comum 7440-67-7 T 0.01 6.5 • 1.54E-03 3.59E-04
. ..... ,. • ,..._ .. , ,

-_,I"LV-TWA X5; b. PIlL-C; c. ERPG-2; d. LOC



Table C-15. Initial Screening Analyses of Chemical Constituents in CH-TRU Waste (Non-Metals)

................... I I i........ II Fmclion in | ERPO-2 ERPG-2 Hmzmrd _ IrdChemical Name (;AS NLImbel" Q.Jdity Cod= Wut. M_ Ippml Source Vim
ii " ' i " ' i i i i i = i l = ill i ,_ ,, " ' i i ' "

Acetic ac,d 64 ! 9 7 T 1 0.001 50 a 2 00E-05 6 67E-05
............... .

Acetone 67-64-1 T 0.01 8500 c 1.18E-OO 3.92E-06
, ,, , . , , , , .... ,, . ,, , J

Brorrwne 7726-95-6 T 0.01 1 c 1.00E-02 3.33E-02
, ,.- L , • ,= ....

n-Butanol (butyl Idcoholl 71 -36- 3 T 0.01 50 b 2 00E-04 6 67E-04
, ,, , , , , = ,, , =, ,

Calcium hydroxide 1305-62-0 T 0.01 8,5 • 1.18E-03 3,92E-03
..... , ,,, , ..... . L , , .......

Cacbon tetrechloride 58-23-5 D 0.3 25 b 1.20E-02 4.00E.02
,, ..

Cellulose 9004- 34-6 D 0.3 25 • 1.20E-02 4.00E-02
....

Chlorofo,m • 67-66-3 D 0.3 100 • 3.00E-03 1.00E-02
,,. -- , -- , ........ , ....

Chlorosulfonic acid 7790-94-5 T 0.01 2.1 c 4 76E-03 1 59E-02

I

CA) Cyclohex-,ne 110.82-7 1" 0.01 1500 • 6 67E 06 2.22E-05, . .... . . .

,.,4
1.2-Oichloloethene (ethylene 107-06-2 11 0.001 1O0 b 1.00E-05 3 33E-05

dichloride)
.......

Dichloromethene (methylene 75-09- 2 T 0.01 1000 b 1.00E-05 3.33E-05
chlorcle_

.......,

Ethanol 64.17-5 T 0.01 5000 • 200E-00 8.a 7E-O0
., ,

Ethyl benzene 100-4 I-4 T2 0.0001 500 • 2.00E-07 6.87E-07
. . , ,, . ,,

Ethyl ethec 60-29-7 T 0.01 2000 • 5.00E-06 1.67E-05
, . , ,. • . . L , ,

Forrruc acid 64 1B-6 T 0.01 25 a 4OOE-04 1.33E-03
..... .

Glycerin 56-81-5 T 0.01 13.5 • 7.41E-04 2.47E-03
............ ., • ...... . .... , , == .

Hexene 1I0 54 3 T 0 01 250 • 400E-05 133E-04
.... ,

Hydr azine 302-01- 2 T 0.01 0.8 c 1.25E-02 4.17E-02
, , _ , L • ..... =

Hydrogen pmoxide 7722-84-1 T 0.01 7,2 d 1.39E-03 4,63E-03
, , . ,, ,.. ., . ,, .

Isopropenol lisopropyI alcohol} 67-63-0 T 0.01 2000 • 5.00E-06 1.07E-05
,, . . ,•,, L , , ..,

• : TLV-TWA X5: b: PEL-C; c: ERPG-2; d: LOC; •: EEGL (60-min)



Table C-15. Initial Screening Analyses of Chemical Constituents in CH-TRU Waste (Non-Metals, Concluded

M--.*h_-';_JImethyl =lcoholl 67-56-1 T 0.01 200 • 5.00E-05 1.07E-04
,,,,

Methyl ethyl ketone {2.butenoneJ 7893-3 T 0.01 1000 • 1.00E-05,,, 3.33E-05,,

Methyl isobutyI ketone (hexone) 108-10-1 T 0.01 250 = 4,,.OOE-05, 1.33E-04, , ,,,

Meth_.-!=nochloride 75-09-2 T 0.01 1000 b 1.00E-05. 3.33E-05,

Naphtha (niq)hthaleno) 91-20-3 T 0.01 50 e, 2.00E-04 0.87E-04
,,

Nonene 111-84-2 T 0.01 1000 m, 1.00IE-05, 3.33E-05,,,

Nitric acid 7697-37.2 T 0.01 10 d 1.00E-03 3.33E-03,,

Oxalic eCKI 144-62-7 T 0.01 1.5 • 0,87E-03 2.22E-02,,,

(_ Pentene 109-66-0,. T 0.01 3000 • 3.33E-06 1.11E-05
!

C_ 7664-38-2 T 0.01 1.5 m 8 07E-03 2.22E-02
O0 Phosphoric _'-_"

Sodium hydroxide 1310-73-2 T ,I" 0.01 1.2 b 8.33E-03 2.78E-02, . ,

0.01 i 0 c 1.00E-03 3.33E-03
Sulfuric acid 7664-93-9 T

1.1.2.2.-Tettechloroethane 79-34-5 1"1 0.001 5 . 2.00E-04 6.67E-04

Tet_echlm oethylene 127-18- 4 T 0.01 200 b 500E- 05.. 1.67E- 04

Toluene 108-88-3 T 0.01 250 • 4.00E-05 1.33E-04

TributvI pho=_.,L,ate 126- 73-8 D 0.3 1 • 3.00E-01 1.00E + O0

1.1,1 .-Trichloroethene |_ithyl chiorofocml 71-55-6 D 0.3 1750 • 1 71E-04 5.71E-04

Trichloroo;.;_,ylene 79-01-6 T 0.01 200 b 5.00E-05 1.67E-04

1,1,2-Trichlolo-. 1,2, 2-trtfluofoethene |Freon- 76-13-1 M 0.1 5000 • 2.00E-05 8.67E-05

1131

T.methvlbenzene 25551 -13- 7 M 0.1 125, •. 8.00E-04 2.07E-03,, ,

Xylene 1330-20-7 D 0.3 200 • 1.50E-03 5.001E-03

=: TLV-TWA X5: b: PEIL-C; c: _-2; d: LOC; e: EEGL |00-mini



Table C-16. Selection of Chemical Constituents in CH-TRU Waste for Further Analysis

CAS (]Vmtt#y _=¢¢km m ERPG-2 IBRPG-2 ttuzard I&dntiveChemk_ Name Numbm Code WmZe M=eix IRp,m) =k=m_ Vdm Hazmd Value
m

.mmmmm=

_ UerylEum ,7,440-41-? T 0.01 c

BrO_T-_,O 7726-95-6 T 0.01 I c I .OOE-02 333E-02,• _

Cad_,um (fume) 7440-43-9 D 0.3 0.07 b= 4.29E + O0 9.99E-01,,.

Carbon tetrachlo,o-, 56-23-5 D 0.3 25 b 1.20E-02 4.00E-02' !

CeX,_,lose 9004-34-6 D 0.3 25 • 1.20E-02 4.00E-02

Chk_oform 67-66-3 D 0.3 100 d 3.00E-03 1,.OOE-02,,

Chlo_osullonic ,-'_ 7790-94-5 T 0.01 2.1 c 4.76E-03 1.59E-02

Ch:omium VI compmmd$, m=Cr T 0.01 0.1 • 1.00E-01,, 2.33E-02, ,

Copper (fume) 7440-50-8 M O.10 0.4 •, 2.50E-01, 5.B3E-02• ,,

_) 1.25E-02 4.17E-02
t 302-01-2 T 0.01 0.8 c

Hydr_ine ' •

(rd_ 3.33E + O0 7.77E-01
Lead 7439-92-I D 0.3 0.09 • ,.

Mercuw (inorganic) 7439-97-6 T 0.01 0.01 b 1.00E+O0 2.33E-01
,,

Oxedlc acid 144-62-7 T 0.01 1.5 •. 6 67E 03 2.22E 02

Platinum 7440 06-4 M O.1 0.5 • 2.00E-01 4.66E-02

Phosphoric ,,_,t 7664-38-2 T 0.01 1.5, • 6.67E-03 2.22E-02

Sdv_ 7440-22-4 T 0.01 0.1 •. 1.00E-Ot 2.33E-02,, .

Sodium hydrox_e 1310-73-2 T 0.01 1.2 b 8.33E-03 2.78E-02

Trib_ztyI phosphate 126-73-8 D 0.3 1 •, 3.00E-01 1.00E + 00, ,

Tungsten [sol. co,T,,_oundsas WI 7440-33-7 M 0.1 0.5 • 2.00E-O1 4.66E-02

Uranium 7440-61-1 T 0.01 O.1 • ;, 1LOOE'0,• 1, 2.33E'02

=. TLV'TWA X5; b. PEL--C;C. ERPG'2; d. LOC



h
• i

effects for exposure to multiple chemicals even though it does not take into
consideration possible synergistic effects among the chemicals.

Airborne chemical concentrations for the maximally exposed member of the public
were determined using the Gaussian Plume equation of Pasquill as modified by Gifford
(1961) _or ground-level concentrations at the centerline of the plume:

X = [O/(rr o'vo"=p)] exp [-.5 (H/cTzO)Z],

where

X = contaminant airborne concentration at x meters downwind, mg/m 3
Q = contaminant release rate, mg/m 3
p = mean wind speed, mtsec
¢7v = horizontal dispersion coefficient, m
_, = vertical dispersion coefficient, m
H = effective release height, m.

The above equation does not incorporate plume depletion effects from particulate
settlement (by gravitational or chemical effects) and thus will overstate air
concentrations and resulting inhalation exposures. Additionally, each accident was
postulated to occur during a period having very stable atmospheric meteorological
conditions (Pasquill Stability Class F, wind speed of 1 m/sec). Use of these
unfavorable meteorological conditions introduce additional conservatisms into the
analysis.

The following short-term dispersion coefficients (Slade, 1968) were incorporated in
the Gaussian Plume-Dispersion equation:

o"v = 0.02 (x) 'e9
_, = 0.05 (x) '6_
x = downwind distance, m

The effective height (H) of the accident plume was estimated as approximately 21
meters. This takes into consideration the buoyancy rise associated with the thermal
effects from the accident. Thermal effects (e.g., hydrocarbon fuel fire) are expected
to play a major role in any loss of containment scenario. The buoyancy rise was
determined using a heat emission of 8.3E + 04 watts/m 2, based on hydrocarbon fuel
fire tests (Gregory et al., 1987).

Quantities of hazardous constituents released durin_ the maximum accident were
determined using the following assumptions and bases:

• A severity category VIII accident occurs, resulting in a breach of multiple
packages, and involves both impact and thermal release mechanisms as
discussed in Section C.1.
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• Based on the analysis presented in Section C.1, all three TRUPACT-IIs in a
truck shipment and up to six TRUPACT-IIs in a train shipment are postulated
to experience accident conditions more severe than certification test conditions
and potentially fail.

• The material-at-risk and potentially available for release for a postulated
accident is 309 cubic feet (8.75 cubic meters) for CH-TRU truck shipments and
617 cubic feet (17.5 cubic meters) for CH-TRU regular train and dedicated train
shipments. This is based on an individual TRUPACT-II package capacity of 102
cubic feet (2.9 cubic meters).

• The CH-TRU waste matrix has a density of 37 Ib/ft 3 (600 kg/m_). This is based
on limited data presented in the Interim Mixed Waste Inventory Report (DOE,
1993b), which identifies applicable waste form densities ranging from O.1 Ib/ft 3
(64 kg/m 3) to 63.9 Ib/ft 3 (1,023 kg/m3).

• Chemicals released as respirable particulate matter will have a release fraction
of 0.0002 to the environment, as determined for the radioiogical analysis.

• Chemicals released as vapors will have a release fraction dependent on their
vapor pressure at the internal temperature conditions of the TRUPACT-II.

• The fraction of a TRU waste shipment containing the hazardous chemicals of
interest was determined on a system-wide-average basis.

The Interim Mixed Waste Inventory Report (DOE, 1993b) (Chapter 4.0, Table 4-1, and
site waste profile sheets) was used to estimate the fraction of CH-TRU waste volume
(or shipment) for which each hazardous constituent of interest is present.

Based on the relative shipment capacity of t'_e TRUPACT-II and RH-72B (2.9 m_
versus 0.89 m3)and the chemical characterization data presented in the Interim Mixed
Waste Inventory Report (DOE, 1993b), it is concluded that hazardous consituent
accident analyses for CH-TRU waste shipments are bounding for RH-TRU waste
shipments.

C.2.3 Hazardous Chemical Analysis Results

Results of the chemical hazard assessment are presented in Table C-17. The
comparison of predicted receptor concentrations with adjusted ERPG-2 values is
accomplished by dividing the calculated receptor concentration by the adjusted ERPG-
2 value. Ratios smaller than unity indicate that exposures fall within health-based
reference levels. For the truck shipment option, it is seen that individual and
combined chemical exposure ratios are less than unity; thus, the maximum exposure
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Table C-17. Comparison of Maximum Calculated Chemical Airborne Concentrationswith
EmergencyResponse Guidelinesfor a Severe Accident'

I II BIB I , I I II I mI I IIII I I I _ I III --

Cl4.11_UTmak 8tdmmm

ChenV_l Sdm_ I_eme Fmemn Chemi Oinmv _m Adiunl Rimne_
r._su_, _ Wsle r,m==_ in Rdm_d Cmsmsr_im' I_II_.2 Vi= Cam_.

¢henUIi Weme |q| In_m _) In_m;=t Adj. IEIU_-3
b I_===m IdI_

i ii i i i i i nlur ,,,, ,,Ill I II I I IN

,,_,,._ p.,,=_;_ =0=.04 ....=iS.o, !:0=.02 =,2e,03 _4e.o_ ......=se,o=. 1,=.0== i

Bromine VmNx 5.0E,01 8.8E.02 1.0E,02 1.TE+ 07 2.7E.01 3.3E+O0 8.2E-02
i ii ill ii i iillnl i nl ii ii i iiiinl -

C=Imum Port=cu_ote 2. OE-04 I, 9E-O, 3.0E-O1 2.0E, 04 3.I E.04 1.SE,OI 2.I E.03
V_or 1.8E.02 1.9E-01 3.0E.01 1.6E+ 06 2.5E-02 1.5E,OI I. 7E.01

Cmbon Vmm 5.0E.01 1.3E.01 3.0E.01 1.0E+ 08 1.8E+ 00 7.9E+O, 2.0E-02
t etrICfllofldo

C_lulomo P_ote 2.0E.02 9.1E.02 3.0E.O1 2.9E+ 08 4.5E.02 2,5E+ O1 1.OE.03

Chlmo/orrn V_ 5.0E-01 _.OE-03 3.0E,O1 4.7E +06 7.4E-02 2.4E+ 02 3.1E.04

Chlc_oeu_tomc Vm=m 5.0E,01 1.8E.01 I .OE.02 4,7E +08 7.4E.02 5.0E+ O0 1.5E.02
scm

ChromeumV| Put, cut,to 2.0E-04 1.9E-01 1.0E.02 2.0E+ 03 3.1E.05 1.3E,01 2.4E-04
cOrnDOunde

Co,ore Pomculste 2.0E.04 1.9E.01 1.0E.01 2.0E+ 04 3.1E.04 5.0E.01 6.2E-04

Hyd_=,uno Vm¢_ 5.0E.01 1.3E.01 1.0E.02 3.4E+ O0 5.3E.02 5.5E.01 9.7E-02i ,,,

Lead Part_c_tddo 2.0E-04 1.9E.01 3.0E-01 8.OE+O4 9.3E-04 3.8E-01 2.5E-03

M_curV V_ 5.0E.01 3.8E-02 I. OE-02 9.4E+ OS I. 5E-02 5.0E-02 2.9E-01

Oxanlo©ec_ V_ 5.0E-01 1.8E-01 I ,OEI02 4.7E+ 06 7.4E-02 2._E+ O0 2.9E-02

F_4t0num Pemculito 2.0E-04 2.8E-01 1.OE.Ol 2.9E +04 4.8E-04 2.8E+00 1.8E-04

PhosphoricIced Pnroculate 2.OE.04 _. OE-03 1.OE-02 (_.8E +01 1.0E-00 2.5E+ O0 4.1E-07

Silver PIrtlcuIItt 2.0E.04 ; 5E.01 10E-02 1.6E+03 2.5E.05 2.5E-01 9.8E-05
...... ,

Sod,urnflvdrox_ae Particulate 2.0E.04 18E-01 '..OE.02 1.7E+03 2.6E-05 1.0E+ O0 2.8E-05

Tribuwl V_x 5.0E.01 2.4E.02 3.0E-O1 1.9E+07 2.9E.01 5.5E. O0 5.4E-02
pnoionltl

Tungslen Pael=culste 2.0E.04 1 9E.01 1.0E-01 2.0E+04 3.1E.04 2.SE+ O0 1.2E-04

Urn,urn Pnrl,cul-to 2.0E.04 1.5E.01 t .OE-02 1.6E+ 03 2.5E-05 5.0E-01 4.9E-05
III '1II ' I ' ,, ' ;il I II III

TOTAL 7.8E-01
i qi iii imllii , i I i_l_lI I III III

' Assumesa severity category VIII accident.
See text for basisfor release fractions.
The receptor is the maximum exposedmember of the public with downwind dispersioncharacteristics bas
on a wind speed of 1 meter/sec and PasquillStability Class F.
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Table C-17. Comparison of Maximum Calculated Chemical Airborne Concentrations with
Emergency ResDonse Guidelines for a Severe Accident, Concluded

CH.TRUTI_
._ . , ,, _ I _ llll II - IIII'III ,,, ,,, .. , ,, .,,,,, , ,, , ,, ,,

i / _ _ _ _| A_i klglf.
r-nmlJm' (4 Weme _ m Rdmmm C_mmmmm' ERI_.2 Vim C_m, 64.

ChemVml Weme (qj (mWm_! (me/mJ) EII_B.2
N _ M_

III iiiii ill. ii HI II I .... lib m_ lll,ll i I I I l IIII

8en/Ikum Particulate 2.0E.04 2.1E.01 1.0E.02 44E + 03 5.9E.05 2.6E.03 2,8E.02
i I [Iiiiii IR I I I I llln,I I 1111IIIII IIII III

Brine Vm_ 5.OE.01 _},OE-02 I. 0E-02 3.5E+ 05 5.4E.02 3,3E+ O0 1,5E-02
: ............... , .,, , , , ,,, ,,., ,, , ,, ,,,, ,, ,,m ,,,,,, ,,,,

Cadmmm P_,_ete 2.OE.04 1.9E-01 1,0E.01 4.0E+04 5,2E.04 1,5E.01 4.2E.03
Vine, 1.5E.02 1.9E,01 1.0E.01 3.2E+ 05 5.0E.02 1.5E.01 3.3Eo01

_ _ , __ i ,m, , ,, ,, ,,,,, , , _ , ,,

Cub(m V_ 5.0E.01 1.3E.01 3,0E.O1 2.1E+ 08 3.2E+ 00 7,9E+ 01 4,0E.02
tetrocftlcw_e

Cellulose Particulate 2.0E.02 9.1E.02 3.0E.01 6.7E + 06 8.9E-03 2.6E+01 3.0E.03
, ,,l , ,,, ,m. ,, , • ,,,,,,, , ,,

Chlove(orm Vlm_ 5.0E.01 e,OE.03 3.0E-01 9.5E+ 05 1.SE.01 2.4E+ 02 _J,1E.04

Chlmosuitonm V_ 5.0E.01 18E-01 _.OE.02 9.5E+ 06 1,5E.01 5,0E+ O0 3.0E.02
ec0d

= ,,| , i, i,.,. i i ,, ,H, i ,, ,, , . , ,,

ChrommmVI Particulate 2.0E-04 1,9E-01 1.0E-02 4.0E + 03 6,2E-05 1.3E.01 4,6E.04
¢omPmmde

i ., i i i , ,i ,, , H. H iH ,,

Ceccet Pan0cutme 2.0E.04 1.9E-01 1.0E.01 4.0E+ 04 5.2E.04 5.0E.O! 1.2E.03

Hy_,mme Vao_ 5.0E.01 1.3E-01 1.0E.02 5.8E+ 05 1.1E-01 5.5E-01 1.9E-01
,,n , . . , , m - , ,., ..... ,,. .-. . ,, H,

Lead Part_culnte 2.0E-04 1.9E-01 3.0E-01 1.2E+ 05 1,9E.03 3.8E.01 4.9E.03
,, , ,, H , ,.

Me_eunt Vmm 5.0E.01 3.0E.02 1.0E.02 1.9E+ 05 2.9E-02 5.0E-02 5.11E.01

Ox_e _ V_ 5.0E+- 1.8E-01 1.0E-02 9.5E+ 05 1.5E.01 2.5E+ 00 5.9E.02
01

Platinum Part,culale 2.0E-04 2.8E-01 1.0E.01 5.9E+ 04 9.2E.04 2.§E+ O0 3.7E.04

PhosPhoricacid Particulate 2.0E.04 5.0E.03 I. 0E.02 1,3E+ 02 2.1E.05 2,5E+O0 8,2E.07

S,IvM PIctl(:Ulltl 2.0E.04 1.5E-01 _,OE-02 3,2E+ 03 4,9E.05 2,5E-01 2.0E.04
.. , , ,,.=

Sodium hydroxide PMtlculIti 2.0E-04 1,5E.01 _ OE-02 3,4E+ 03 5.2£-05 1.0E+O0 5.2E.05

TribulNI Vl(_f 5.0E-01 2.4E.02 3.0E-01 3.8E+ 07 5.9E.01 5,5E+O0 1,1E-01
phoeoilole

, ,, , | ,,, , , ,,, H, ,, ,,,,, H, , o

Tun_en Pe_tocuilte 2.0E.04 1,9E.01 1,0E-01 4,0E +04 5.2E.04 2,5E+O0 2,5E.04

Utmum Portlcullt• 2,0E.04 1.5E.01 1.0E.02 3.2E +03 4,9E.05 5.0E-01 9,8E.05
......... -- II II I lie I I I ' I I' I II I II

TOTAL 1.56E+00
,= ,,, ,rob , I ' I IIIII _ I llI

Assumes a severity category VIII accident.
See text for basis for release fractions.

The receptor is the maximum exposed member of the public with downwind dispersion characteristics based
on a wind speed of 1 meter/sec and Pasquill Stability Class F.
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I

to a member of the public is acceptable and is within health-based reference levels.
For the train options (same hazard levels), whereas the individual chemical exposure
ratios are less than unity, the combined chemical exposure ratios are slightly greater
than unity. Considering the conservatisms in the analysis as previously cited, with no
credit taken for thermal destruction of volatile organic compounds, and the small
margin by which unity is exceeded, it may be concluded that the maximum exposure
to a member of the public for the train options also falls within health-based reference
levels and is acceptable.

C.3 NonradiologtcallNonchemical Impacts

This section discusses nonradiological and nonchemical impacts of transporting TRU
waste to the WIPP. These impacts are the same as those resulting from transporting
nonnuclear and nonhazardous materials and involve traumatic injuries and fatalities
from transportation accidents and latent health effects from vehicle emissions.
Nonradiological and nonchemical impacts are independent of the characteristics of the
cargo.

There are two types of nonradiological and nonchemical impacts associated with
projected TRU waste shipments. These are risks resulting from normal transportation
and risks resulting from transportation accidents. Normal risks include the health risks
in vehicles during waste shipments. Transportation accident risks include injuries and
fatalities resulting from shipments that are totally unrelated to radiological and
hazardous chemical risks resulting from projected accidents.

The methodology presented in the SEIS (DOE, 1990a) was used to estimate the range
of nonradiological and nonchemical risks. The risks of adverse urban area pollutant
health effects and accident-related injuries and fatalities were calculated on a per-
shipment basis and a cumulative basis from unit risk factors described by Sandia
National Laboratorie_ (Cashwell etal., 1986). These data (see Table C-18) were
based on heavy truck and Class A rail statistics from the DOT Research and Special
Programs Administration.

Table C-18. Nonradiological and Nonchemical Unit Risk Factors"
I _ I .... I IIIII II "1111II

Mode Zone LCF/Mile b Injuries/Mile b Fatalities/Mile b
, ,|,| u

Rural 0 1.33E-6 1,09E-7
Truck Suburban 0 6.32E- 7 2.69E-8

Urban 1.6E-7 6.16E-7 1.54E-8
i= iii i iii i i i i I IIIIL i1|

Rural 0 4.78E-7 4.54E-8
Rail Suburban 0 4.78E-7 4.54E-8

Urban 2.1E-7 4.78E-7 4.54E-8
I II III III i I II IIII

"Air pollutant unit consequence factors.
=LCF - Latent cancer fatalities,



Estimates of per-shipment risk include the probability of adverse urban area pollutant
health effects and accident-related injuries and fatalities of a single TRU waste
shipment (round trip) to the WlPP. Cumulative risk estimates were determined by
multiplying per-shipment risks by average annual shipments. The estimated total
number of shipments, truck and both rail cases, are summarized in Appendix B.

Calculated per-shipment nonradiological and nonchemical risks for CH-TRU and RH-
TRU shipments to the WlPP are summarized in Table C-19. These risks include the
impact of the return trip by either truck or rail from the WIPP to the generator or
storage facility. Each travel mode alternative assumes the uniform maximum use of
that mode by all facilities. Therefore, the mode alternatives are labeled as l O0-
percent truck, _ maximum rail, for those facilities that have access to rail. Los
Alamos National Laboratory and the Nevada Test Site do not have access to rail, and,
thus, truck mode risks for these two facilities are listed with the maximum rail risks
for the purpose of estimating the cumulative risk.

Total cumulative nonradiological and nonchemical CH-TRU and RH-TRU transportation
risks are summarized in Table C-20 for the 20-year disposal phase.
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Table C-19. Nonracliotogical/Nonchemical Per-Shipmenz Risk
l__ _ _ H, _ --- IIII I III /! I III I I ...............................

TIIUOK TRAIN!
! Ill Illll IF I II J I I II1 Ill l III IlL

InmldmlCue inmldmt¢10

UL__ II I I I I I I II liB III I

Nomad Nlmmal
"rmmmuin TI_

Psdkv Z_ LCF biaim I_d_ LCF INure
,,,,!, iii i , 1111111111[ IIIIIIII III II J IIII IIIIIIII I II I f I! II flllllllIII iiiii I II I II I

INIL Rural 0.00E+ 0 .1.341.3 2.7414 0.00l + 0 t .S2E-3 1.441.4
IL] I I lfll _ IIIIl]llllll IIIIIIII I I IIIII II IIII II I I I I I II I IIIIIIII II1,1 II

Subwban 0.00l 4.0 1.4H.4 n.os|.e o.ool + 0 1.1e6.4 s. 101.6
ii i 111 ,Nr=ll.IHII ,,, ,,,," ,,,,,,, ,, I I I I I....

Uri_ 4,lOl.e 1.lll|.li 4.03|.7 7.9118.0 1.83E-5 1,.7,31.eI I I fl ]HIll II I I IIII II II I J I I II IIIIIHIIII I II III IIIIIII I I II

Rut'all 0.001 + 0 1.01|.3 1.321.4 0.001 + 0 9,31tr.4 7.100.6
I IIIIlL I I II_ Innnll I I II II I In n i II II

Sub,atnn 0.00l . 0 t. 2ll.t 3.50E.1 0.00E+ 0 6,;t3l.S 7,811.0
U_ IIIII _1 II IIII Irll I II II ! Ill I IIIIIIIrr I I

UdNn 4.10E.O !. ltl.t 4.0 :ll.? 9. :!41.0 2.10E.t 2.00l.I
iiiiii i • ii iiii i i ii1,11i

HANFOflD RUrlll 0.00l + 0 4 42E.3 3.03|.4 0.00E+ 0 2.03E.3 i. |3|.4
ii i ,iiiiiii i

Suburban 0.00l + 0 1.72E.4 7.33[.0 0.00E+ 0 1.46E-4 1.38|-5
Ires III II I I Ill I I III II IIII I I I I I I IIIIIIII I

Urban 0.40E.6 2.401.1 O.1Ol.7 1.01i'5 2.20E.5 2.181.6
............• I I II I III IIIIII ] _ ! II, IIII, I IIII

SRI R_ld 0.00E+ 0 3.89l-3 3.1tl.4 0.00E+ 0 1.3_I.3 1.,_81-4
I I IIII I II I I II II I ]lllllll III I

SubWban O.OOE+ 0 3.75E.4 1.00(.5 0.00E+ 0 3.40E.4 3.311.5
II II I IIIIIIIIIIIIII III I I IIIIIIII III I I I ii

Urban 9.O0t.O 3.70E.5 9.34|.7 2.52E-5 5.74E.6 _.45|.e
.... iii ii ii i i

L ua_ _ ........ o._,o .... 9..t.4 7.m.,5 ....... . .....
8ubudoan 0.00E+0 ,1.786.5 1.01|.0

i ii ii i i i IL

Urban 3.341[.e e.e2s.e 2.1e|.7
ii iii iiii lUlii i ii ii i i

ORNL Rural 0.00E+ 0 3.51E-3 2.80E.4 0.00E+ rl 1.14E.3 1.00E4
u ii i ii iii1,, u i i

Sul_ban 0.00E+ 0 2.38E.4 1.01E.5 0.00E+ 0 3.18E.4 3.02E.§
, iiiiii ii ii i ii i,1111i i

Uwban 0.40E.O 2.40E.5 6.10E-7 1.93E.S 4.40E.5 4.18E.0
iiiii i ii i ii i i

NT$ Rurld 0.00E+0 3.02E.3 2.47E.4 ,
im ill i IH Hi

Suburban 0.00E+0 _.70E.5 2.85E.0
i ii i

Urban S.1:,_.-0 1.97E-5 4.93E.?
i i i i

ANL.E Rural 0.00E+0 3.29E.3 2.70E.4 0.00E+ 0 1.11E.3 1.05|.4
ii i ii i i ,i i i i i i

Suburban 0.00E+0 2.03E-4 1.12E-5 0.00E+ 0 1.23E-4 1.17E.5
i i i1,1i ii IHI II

Urban 5.78E.§ 2.22E-_ S.54E.? 7.14E.O 1.O3E.§ 1.54E.e
ii i i i i i i

LLNL RurJ 0.00E+0 2.§9E.3 2.83E-4 0.00E+ 0 1.41E-3 1.34E-4
i ii i i i i

Sub.ban O.OOE+0 1 19E-4 5,00E.O O,OOE+ 0 t. 24E.4 1,10S-6
ii|l i i

Urban 1.47E.§ 5.07E.5 1.42E-0 1.22E.5 2.77E.5 2.03E.6
i1.,111 i i i i i i i i i i i i

MOUND Rurel O.00E+0 3.51E-3 2.87E-4 0.00E+ 0 1.34E.3 1.27E-4
ii ,|11 :1 i1,1 i i i i

Subwban 0.00E+0 2.78E-4 1.18E.§ 0.00E +0 2.12E.4 2.03E.5
i ii ii iii i i, i i ii

Urban 7.36E.8 2.83E-5 7.0el- 7 1 39E.5 3.15 E.5 3.00E.8
I II II I

ehl_te do 10t oocur from the re famktlee.
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Table C.20. Total Cumulative Nonradioiogical/Noncl_emical Transl:)ortation Risks
.......... ,, ,,_ ,,,, .....................................................................

liil

Nomwl
Nundle_ Tmne_gen

Pa_lH_f Zoml Of 8ht_ L_!I Inkldea Fatdtlkm
........... ,,, _, ,, I

_

CH TRUCK
I1 IIIII I/ II II iii I I mllll I III I Iii I I IIII I I III IIIII iiii • i [11 II I1[111j --

i
I INEL Rutet 78311 O.OOE+0 2.§6| + 1 2. tOE +0

_ .... I I I II, nllmlll,/ I II Ill hi, Ill I II Ill I I Ill II,, H IH I HIllIH --

Suburbin O.OOE+0 1.081i+0 4.81E.2
.... ,......... ,..... . ii1,1 I I I I I I I ii iiii iiii iiii IIHII I [I II ii ii I II - -

Ultmn 3.87E-2 1.42E- t 3.S3E-3
1_ ....... ,,. , I I' Bill I I IHII I I II IIII I I II I I'I II II I

RFP Rwll 4011 O.OOE. 0 6.67|- 1 §. 39|. 2
.... , .,,m, , , I II 111 IIII II I lln ! inl ii i [ 1 Ill uln

Suburb,n O.OOE+ 0 3.36E-2 I. 43E.3
H in i i i i Ii ii !l i II,, I I I IIl,,,,,,,,,,r ....

Urban 1.98E-3 7.55E-3 1.88E-4
I I ii Illll II II IIII II II ,,,,I II III IIIIIII I ] IIII/ I I I' IIII _ I[11 [ I --

HANFORO Rutit 3120 O.OOE. 0 1 73E + 1 1.64E . 0
ii iii I I r ii i iiii I i nl i iii1! i ii iiiii iiii i i ii i

Subumin O.OOE. 0 6.74E- 1 2.87E. 2
-- I ii i I,I II I i iii I i ii I i i,i ! iiiii I i • i

Urban 2.ISLE.2 9.64E.2 2.41E.3
I ..... I I i[i IJ in in I I ]11 ii I i i i ii i,,111 -

SRS Rurat 4868 O.OOE+0 1.8iE + I 1.64E +0
i i i i ,11 i iii iiiii I I ii ,in I , ,,,,lllB ,l , II1,, I nllll

Suburban O,OOE. 0 1,75E +O 7.27E-2
.... mill 11 I I11111 ' 111111J - II I IIII Ill ' I I II II I

Urban 4.47E.2 1.72E-1 4,3OE.3
............... , II Ill I Illlll' I I II,I I Ill I III I I ' III I11 " III --

LANL Rwal 2018 O.OOE. 0 1.93E +0 1.6_¢-1
rl i ii IH H i i ii n ii i i ,i i _ --_,. _ --

Subuman O.OOE+ 0 7. e4E.2 _.25,.. 3
i Illl i , iir I Ull IIII Illl IIII I II IIII II II L II I II III lie

Urban 4, S2E-3 1.74E-2 4.36E-4
,.1 11 i I ii lUll,11 I i i, I i iiiii i iiiii I iiii iiiiii I I iii iiiii, -

ORNL Rwal 206 O.OOE+ 0 7.23E. 1 5.93E. 2
,m ,i i i i ,i H ii i H i i ii ill H i,

Suburblm O.OOE+0 4.90E- 2 2.08E-3
I I . Imllll .lln I I I II II i iiii1! I I I, II iii

Urban 1,32E-3 5.07E-3 1,27E-4
,,,w, , ,__ , ,I Hi Jl iHi ii i --

NTS Rural 110 O.OOE.0 3.32E-1 2.72E-2
i ,i,i|, ii iii i inllll n ii i i I _ i i '"" I iii ,

Suburban O.OOE+ 0 7.37E-3 3.14E-4
,,,, , i1 , ii1| ii i i • I iiiii ii i |111 --

Urban 5,63E-4 2.17E-3 5.42£-5

ANL-E Rural 49 O.OOE.0 1.61E-1 1.32E-2
........ , ,, ,i H , ,,,,,, ii, ,I I , I I, ,,',',, ' I I •

Suburban O.OOE+0 1.29E-2 5.49E-4
,,-- iiiii i! i ,. i i iiii , I i , iii i j ,i,i , ,, , i

Urban 2.82E-4 1.09E-3 2.71 E-5
i1,,,, i , |1 iiii iiiiii i iiiii ii i i, ii iiii1! ii i i L ill

LLNL Rwml 91 O00E +0 2.36E-1 2.58E-2

Suburban O.OOE+0 1.08E-2 4.(K)E-4

Urban 1.34£-3 5.18E.3 1.29E-4
I, i II1| i ,,, limb IIIII II III __ I Illl I I I.I

MOUND Rural 48 O.OOE+ 0 1 88E- 1 1.38E-2

Suburban O.OOE+ 0 1.33E-2 5.6(IE_,
, ,,, II iii ,1 1,1, i II ,11, , ,,,, ii

Urban 3.53E-4 1.3_E-3 3.40E-5
,, iiiii . ii iiiu . _I , IlBI

Subtotll 1,17-1 6,92 + 1 4,01E +O
, ii H, ,,,, ,.. , ,, , i i , i
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Table C-20. Total Cumulative NonradioiogicallNonchemtcal Transportation
Risks, Continued

-- m iiiii ill , i ! i ill - i1,, i _

OISPOIAL PHAlli
,, ii i ii iiii i iii r iiiirllll I I IIIII III1[ I I

Nu4mlNw NemvJ
of 8tdlmmne Tmnetmflinien

PNilIW Zone LCF Inludee F_lldliloe
lUlll 171, rTI ii i i i i , iiiii ii iii ii i

RH TRUCK
iiiiii i i iiiiiii i i ii i ii iiii i i i iiiiiiiiiiii iii i iiii i iii i iiiii i

INEL Rurll 210 O.OOi + 0 7.3mE-1 5.07|-2
iii i i i i iii1[i i iiiiiiii j i i i I i iiiiiii i iiiii ii --

t s,t_urhan o.oot+o I 3.1os.2 1.31|-a
i i i ] [ [11 iiiii [ iiiiii iii ii 1[ i i

Urbln 1.06E-3 4.03E-3 1.01E'4
iii v i ii

HANFOFID Rurel 7244 O.OOE+0 3.20E + 1 2.02E +0
:J_ _ i ii IIIHiiii i ii i LI I [ iiiiiii iii I illl i

Subudlen O.OOE+0 1.25E+ 0 5.30E-2
,., ,,,,,,,,,..,, i , ,i i i . ....i ii

Udtan 4.64E,2 1.78E- 1 4.4(IE-3
........ ii ii i i iiiii i ii , i L ,i Ill I II

ORNL Rur_ 1723 O.OOE+ O 8.27E + O 5.13E- 1
i i i ii ,HI, u l ii i i i i i i ,i ii

Suburban O.OOE+0 4 12E-1 1.70E-2
i i i iii i ii i i iii H Ill

Urban 1.05E-2 4.03E- 2 1.01E-3
Irll i ii iiii i iii ilml Illll IIIII I I

ANL*E Rurlt 99 O.OOE+ O 3.3iE- 1 2.70E-3
i i ii, ,11 ii Hlu ii i i J i ul

Subumlm O.OOE+ 0 2.02E-2 1.13E-3
i i , ii i i rl ii i i

Udll_ 5.70E-4 2.20E-3 5.48E-5
, i ii i, i l ,, i ii i lu i illul

LANL RurM 106 O.OOE+0 1.01E- 1 O.34E-3
i ii iii i iiiii i iii1,11ii iii ii ii ii _JL i i

Suburban O.OOE+ O 3.98E-3 1.69E-4
iii ii ii ii iu ii i i i i ii, ...... i

Udllm 2.35E-4 9.06E-4 2.27E-5
ii ill i iiiii i i ill,]

lu_olal 6.IOE-:) 4.14E + 1 3.29E +0
i i iii

TOTAL 1.71SE-I 1.10E + 2 7.30E +O
iii i i ii i IIIIII Iii II ii I I i
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Table C-20. Total Cumulative Nonradioiogical/Nonchemical
Transportation Risks, Continued

i,, ... " " ' ' ''.... .... "...... ' '_' '_'

II Regular Train
OWPOSAL PHASE

i ,, i ,, i ,.

Normal

Number of Tmnsponml_on

F_tty Zone Sldpmenta LCF InJudeo Fatldltleu
, ,,,, , .,, .,,

CH TR;_,_N
i,,. i .,,,,,,, , , .,

INEL Rural 3820 O,OOE + 0 S. 81E + O 6,50E- 1
i, ,, , ,, ,

Suburban 0.OOE + O 4,43E- 1 4.20E-2
, , , ,,, ,

Urban 3,05E-2 6,96E-2 6.61E-3
,. ,

RFP Rural 204 O.OOE + O I, 7OE- 1 1.61E-2
i , , " ' " '-- " "

Suburban O.OOE +O 1.68E-2 1.59E-3
, J ,, ,,

Urban 1,88E-3 4.28E-3 4.O8E-4
,i , ,, ,, , ,

HANFORD Rural 1960 O,OOE + O 3.98E + O 3.78E- 1
,.. i, ,, ,,,

Suburban O.OOE + O 2.84E- 1 2.70E-2
,,, , , ,,

Urban 1,98E-2 4.49E-2 4.27E-3
, , ,,, .

SRS Rural 2329 O.OOE + O 3.14E + 1 2.98E-1
, i ,,. , , , ,, ,.

Suburban O.OOE + 0 8.13E +O 7.71E-2
,,.,,, , .. ,, , ,

Urban 5.87E-1 1.34E-1 1.27E-2
.. i ,,., i ,, i

LANL Rural 2016 O.OOE + O 1.93E +O 1.58E-1
iL ,, ,. ,, ,. , .,

Suburban O.OOE +O 7.64E-2 3.25E-3
, ,, ,, , ,,, ,m

Urban 4.52E-3 1.74E-2 4.35E-4
,, ..,

ORNL Rural 103 O,OOE + O I. 17E- 1 1,11E-2
i,, , , .,,.,, ,. ,, , ,.,

Suburban O,OOE . O 3.28E-2 3.11E-3
, , .,. ,.

Urban 1.99E-3 4,53E-3 4.31E-4
i ,. .i, .,

NTS Rural 110 O.OOE +O 3.32E-1 2.72E-2
, ,i , ,, , , .,. ,., ,.

Suburban 0.0OE + O 7.37E- 3 3.14E-4
,J,. i ,, ,.,,. , .,.

Urban 5.63E-4 2.17E-3 6.42E-6
, • . ,,, , ,

ANL-E Rural 25 O.OOE + O 2.78E-2 2.63E-3
,L ,, , ' "

Suburban 0.0OE + 0 3.08E-3 2.93E-4
,, .,i, ,,, i ,,. ,., i, i , i .. ,i,

Urban 1.79E-4 4.O8E-4 3.85E-5
,, , , , ,,,, , ,,.

LLNL Rural 46 O.OOE + O 6.49E- 2 6.16E-3

Suburban O.0OE + O 5.7OE-3 5.43E-4
,

Urban 5.61E-4 1.27E-3 1.21E-4
....
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Table C-20. Total Cumulative Nonradiologicai/Nonchemical
Transportation Risks, Continued

i , f , '"

Reguh=r Train

Nomm=i

Number of TmnaportatJon

Facility Zone Shipments LCF InJudas Fatalltles

MOUND Rural 24 O.OOE + O 3.22E- 2 3.O5E-3

Suburban O.OOE + O 5.09E-3 4.85E-4

Urban 3,34E-4 7.56E-4 7.20E-5
,,

Subtot=d 6,48E- 1 5.32E + 1 1.63E + O
i

RI-tTRAIN

INEL Rural 109 O.OOE + O 1.66E- 1 1,57E-2

Suburban O.OOE + 0 I. 26E-2 1 20E-3

Urban 8.70E-4 I. 98E-3 1.89E-4
j

H ANFORD Rural 3622 O.0OE + 0 7,35E + 0 6.99E- 1
i

Suburban 0.0OE + 0 5.25E- 1 5.0OE-2

Urban 3.66E- 2 8.16E-2 7.90E-3

ORNL Rural 862 O.00E + 0 9.83E- 1 9.31E_ 2

Suburban O.OOE + O 2.74E- 1 2.6_3E- 2
.

Urban 1.62E-2 3.79E-2 3.6OE-3

ANL-E Rural 50 O.OOE + 3 5.55E-2 5.25E-3
,,,

Suburban O.OOE + 0 6.15E-3 5,85E-4

Urban 3.57E-4 8 15E-4 7.70E-5

LANL Rural 105 O.OOE + 0 100E- 1 8.23E-3
,,

Suburban O,OOE + 0 3.98E- 3 I. 69E-4
i , =

Urban 2,52E-4 2.52E-5 2.43E-5
,

Subtotal 5.43E-2 9,60E +0 9.11E-1

I -TOTAL 7,02E- 1 6.28E + 1 2.54E + O
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Table C-20. Total Cumulative NonradiologicallNonchemical
rransportation Risks. Continued

, i P" , J I _, ,,,, '"I' ' , " ' '_ --_ ,,, ,,

Oedk:mleclTrun
,.. m. , ,, .

Non_ml

NucMmerot Tr_mI_on

Fm©@ttV Zone ShkBmentw LCF InNfiel Fmtal_t/oe
, ,m ,,,, ,

CH TRAIN
_ ,,,, _ , , .,. ,1, .=, . ,,,

INEL Rurml 1274 i O.OOE+O I 94E*0 1.B3E-1
,, ,. . L .., ,, '

SuburOan O.OOE .0 1.48E-I t ¢OE-2
1 i., , ,i

Urbmn I 1 r 02E- 2 2.32E- 2 2.20E-3

_IFP Rurmi 58 0.OOE + O 5.65E. 2 5.37E- 3
_ ,,,, I ,,,, ,,,, , _ L , .i

Subur_sn 0.OOE + 0 5.59E-3 5.31E-4
,,.. ,.,,, ,,, ,,.. ,, ,

Urbmn i _5.28E-4 !. 43E-3 1 36E-4
, , = I ,, ! , ,,i

HANFORD Rural "354 i O.OOE+O 1 33E+0 1.26E-i
,- , I

Su0urOmn O.OOE + 0 9.48E- 2 9.03E- 3
,mH, H, ,, , ,, ,

U_mn 6.61E-3 150E-2 1.43E-3

-- -- '"" " " I '" l
1

SRS Rural 77"/ O.OOE .O 1.0SE +O g,gSE-2
,,, ,,|, = ,,., , ,,, . ,. .

SuiBu_omn O.OOE +O 2.71 E-1 2.57E-2
., • H, . ,, , ,H

Ummn 1.96E-2 4.46E-2 ,t, 23E-3
,,. , . , . , , ,, ,,.

LANL Rural 2016 O.OOE + 0 1.93E +0 1.58E- 1

Suburban O.0OS + 0 7.64E- 2 3.25E-3
..... , I ,,,, '

Urbmn -t 52E-3 1.74E-2 .1.35E-4

ORNL Rural 35 J O.OOE +0 3.99E-2 3.78E-3
......... , i ,, i i ,,.,

Suburban I O,OOE +0 I. 11E-2 1 06E-3

Urbmn 6.76E-4 1.54E-3 1 46E-4

N TS Rurel 11 O" O.OOE+ 0 3, 32E- 1 2.72E- 2

Suburban O.OOE + 0 7.37E-3 3.14E-4
,= ,,, ,

Urban 5.63E-4 2.17E-3 5.42E-5

ANL-E Rurml g 0.OOE + 0 9.99E-5 g.45E-4
, $ '"

Suburl=an 0.0OE + O 1.11 E- 3 1.05E-4

Urban 6.43E-5 I. 47E-4 I.39E-5

LLNL Rural 16 O.OOE + 0 2.26E-2 2.14E-3

SuburO=n O.0OE + 0 1.98E-3 1.89E-4
,, i , ,,| -

Urban 1.95E-4 4.43E-4 4..21E-5
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Table C-20. Total Cumulative Nonradiologicai/Nonchemical
Transportation Risks, Concluded

,i, ,, , i ' - " , , , i , ,, ,,, , ,

Dedicated Trzdn
,,.. ,,, ,,, ,,,., .., ,.

Nom_i

Number of Transportation

Feciilty Zone 8hllmmnlt LCF In)udel Fmtadltiee
l " ,,.. i, i i

MOUND Rural 8 O.OOE+ 0 1.07E-2 1.02E-3
i,, i

Suburban 0.OOE + 0 1 70E-3 1.62E-4
, i, ,, , , ,

Urban I. 11E-4 2.52E-4 2.40E-5
,, .. . , , . ,.,

J

Subtotal 4,32E-2 I 8,44E +0 6.70E-1
ill ! ii

RHTRAIN
.,. ,,,L

INEL Rural 37 O.OOE+ 0 5.62E-2 5.33E-3
,,,

Suburban O.OOE + 0 4 29E-3 4.07E-4_
i ...

i

Urban 2.95E-4 I 6.73E-4 6.4OE-5
,, , ,= , , ,., , .,, , ,,.

HANFORD Rural 1208 O.OOE+ 0 2.45E + 0 2.33E-1
, , , ,,,,

Suburban O.00E + 0 1.75E* 1 1,67E-2
i ,, ..

Urban 1.22E-2 2.73E-2 2.63E-3
,, | ,,,

ORNL Rural 288 0.OOE + 0 3.28E-1 3.11E-2
,,' ,',, .,, , , r .-

Suburban O.0OE + 0 9.16E-2 8.70E-3
...,, , ., . ,,

Urban 5.56E- 3 I, 27E-2 1.20E-3
, ,..., ,., ,,, ,i

ANL-E Rural 17 0.0DE + 0 1.89E-2 1.79E-3
,., ,.

Suburban 0.OOE + 0 2.09E-3 1.99E-4
.. i ,,,, ,, ,., , ! m ,,

Urban 1.21E-4 2.77E-4 2.62E-5
, , ,, " , i ,

LANL Rural 105 0.0DE + 0 1 .DOE- 1 8.23E-3
, "-" '"" , i ,,,.

Suburban 0.00E +0 3,98E- 3 I. 69E-4
, ,.,,, l ,,,.,,

Urban 2.52E-4 2.52E-5 2,43E-5
_ ,,

Subtotad 1.84E- 2 3, 27E + 0 3.10E- 1
, i , ,...

TOTAL 6.16E-2 1.17E + 1 9.80E- 1
,,, ,, , =
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APPENDIX D

D.0 STATES TRAINING AND EDUCATION PROGRAM (STEP) COURSE OUTLINES

D.O. 1 First Responder Course Outline

I. INTRODUCTION
A. Course Introduction
B. Overall Objectives
C. Course Materials
D. Definition of First Responder

II. SITE OVERVIEW
A. Mission

1. Test Phase

2. Life of Project
B. WIPP Site

1. Surface Facilities
2. Underground Layout

C. Decommissioning

III. WASTE ACCEPTANCE
A. Definition of "Transuranic" and "Mixed Waste"

B. TRUPACT-II Transuranic Package Transporter Overview
C. Standard Waste Box Packages
D. Test Bins

E. Interim Storage Methods Presently in Use
F. Radioactive Materials Package Content Verification

IV. INTRODUCTION TO RADIATION
A. Radiation Overview (VIDEO)
B. Radiation Definitions
C. Radiation Effects and ConseQuences
D. Protection Factors for the First Responder

V. TRANSPORTATION
A. Transuranic Waste Generator Site Locations
B. Highway Route Selection
C. Radioactive Material Shipping Statistics
D. Radioactive Material Package Accident Data
E. WIPP Transportation Shipping Paper Information
F. Vehicle Placarding
G. Radioactive Material Package Labels
H. TRANSCOM Transportation Tracking and Communication System
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Vl. PACKAGE DESIGN
A. Description of TRUPACT-II Transuranic Package Transporter
B. TRUPACT-II Transporter Testing (VIDEO)
C. Certification Testing
D. Remote-Handled Waste Packaging

VII. EMERGENCY RESPONSE

A. Emergency Response Guides Used for WiPP-Related Incidents
B. U.S. Department of Energy (DOE) Radiological Assistance Team

(RAT) Operations
C. DOE Regions and Notification Procedures

VIII. FIRST RESPONDER ACTIONS
A. Medical
B. Fire Fighting
C. Law Enforcement
D. Questions and Answers

D.O.2 First Responder Refresher Course Outline

I. INTRODUCTION
A. Course Introduction
B. Overall Objectives
C. Course Materials
D. Definition of First Responder

I1. WASTE ACCEPTANCE
A. Definition of "Transuranic" and "Mixed Waste"

B. TRUPACT-II Transuranic Package Transporter Overview
C. Standard Waste Box Packages
D. Test Bins

E. Interim Storage Methods Presently in Use
F. Radioactive Materials Package Content Verification

Ill. INTRODUCTION TO RADIATION
A. Radiation Definitions
B. Radiation Effects and Consequences
C. Protection Factors for the First Responder

IV. TRANSPORTATION
A. Transuranic Waste Generator Site Locations
B. Highway Route Selection
C. Radioactive Material Shipping Statistics
D. Radioactive Material Package Accident Data
E. WlPP Transportation Shipping Paper Information
F. Vehicle Placarding
G. Radioactive Material Package Labels
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H. TRANSCOM Transportation Tracking and Communication System

V. EMERGENCY RESPONSE

A. Emergency Response Guides Used for WlPP-Related Incidents
B. U.S. Department of Energy (DOE) Radiological Assistance Team

(RAT) Operations
C. DOE Regions and Notification Procedures

VI. FIRST RESPONDER ACTIONS
A. Medical
B. Fire Fighting
C. Law-Enforcement
D. Questions and Answers

D.O.3 Command-and-Control Course Outline

Day One

I - VIII. FIRST RESPONDER COURSE (See First Responder Course Outline)

Day Two

IX. COMMAND AND CONTROL
A. Review of Day One - First Responder Actions
B. Overview of the Incident Command System (VIDEO)
C. Function of the Incident Command System (ICS)
D. Integration of Responding Agencies to a Radioactive Materials

Incident
E. Command and Communications

F. Mitigation and Cleanup of a WlPP Incident
G. Implementing the ICS (VIDEO)

X. EXERCISE SCENARIOS USING TABLE TOP MODELS

Xl. CONCLUSION
A. Questions and Answers

D.O.4 Mitigation Course Outline

I. OVERVIEW
A. The WIPP Mission
B. Transuranic Waste
C. Contact-Handled and Remote-Handled Waste

II. TRANSPORTATION ISSUES
A. Route Selection

B. Regulation and Compliance
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C. Carrier Requirements
D. TRANSCOM

III. PACKAGE AND CONTENTS

A. Certification Requirements
' B. TRUPACT-II Specifications

C. Waste Composition by Generator Site
D. Quality Assurance Requirements

IV. HEALTH PHYSICS ISSUES
A. Internal and External Hazards
B. Biological Consequences of Plutonium
C. Treatment Methods for Internal Depositions
D. Alpha Monitoring Techniques
E. Risk and Accident Analysis

V. EMERGENCY RESPONSE ROLES AND RESPONSIBILITIES
A. Local
B. State
C. The DOE as Shipper and Responder

Vl. CONCLUSION

D.0.5 Train-the- Trainer Course Outline

Day One

I. FIRST RESPONDER COURSE (See First Responder Course Outline)

Day Two

II. TRAIN-THE-TRAINER SPECIFIC
A. Nuclear Waste Primer

1. Charts and Graphs
2. Pictures of Transporters
3. Pictures of Waste Storage
4. Maps of Proposed Waste Storage Sites

B. Student Packet
1. Student Handout
2. Radiation - A Fact of Life
3. WlPP Fact Sheets

C. 35ram Slide Set
Explanation of 20 slides and their uses

D. Lesson Plans
E. Question and Answer Period
F. Conclusion
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D.O.6 Medical Management Course Outline

I. INTRODUCTION
A. Course Introduction
B. WIPP Overview

II. PHYSICS AND RADIOBIOLOGY
A. The Physics of Transuranic Waste
B. Radiobiology of Contamination with Alpha Emitters

III. RADIATION INJURY
A. Contamination Potential from a WIPP Accident
B. Decontamination for Victim with External Contamination
C. Techniques for Treating an Internally Contaminated Patient
D. Techniques for Contamination Control in Hospitals

IV. RADIOLOGICAL MONITORING
A. General Radiological Monitoring
B. Monitoring of Contaminated Victims

V. "WALK THROUGH" EXERCISE
A. Selected Course Participants Demonstrate, Under Guidance of

Instructors, Use of Protective Clothing and Sampling
B. Demonstration of Clothing Removal and Decontamination of

Victim

VI. SUPERVISED EXERCISES
A. Hospital Emergency Response Team Exercises Response Plan
B. No-Fault Critique by Instructors

VII. CONCLUSION

D.0.7 Kit Course Outline

i. INTRODUCTION
A. Course Introduction

B. Overall Objectives
C. Course Materials

II. KIT CONTENTS/FAMILIARIZATION

III. USE OF SUIT AND RESPIRATORS
A. Anticontamination Suit
B. Respirator
C. Donning and Doffing
D. Bagging Contaminated Clothing and Equipment

i
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IV. EXERCISE
A. Donning and Doffing
B. Questions and Answers

D. 1 STEP Courses Held since 1988

The STEP courses held by DOE since 1988 are presented in Table D-1.

Table D-1. STEP Courses Held since 1988
, ,= ,,,,.,. ,.,........... ,. _ ,,, , ,,,,, ,, , I II'"_ ,, , ',,'! ' .,, '' I' I

STATE First First Command- Mitigation Train- Medical
Responder Responder and- the- Management

Refresher Control Trainer
i ] ilia iiiI_l r l i | IIII i II i1 i i ii i I c_[_lJllllli i iii lull I|l IIIII I II III ii ii I

Colorado
1988 329 160 17
1989 240 95 129
1990 61 23 28 17 24
1991 123 28 26 21
1992 54 13 36 11
1993

TOTAL 807 64 345 34 35 150
I' ' fP,.... , I" ,,,,, , ,'",' ._ ' "il' , i" r] ....' ' '"" ,H,..,'1 '1 II1'111

Idaho
1988 109 26 15
1989 66 34 16
1990 28 28 7
1991 84 32 47 9
1992 50 13 28 6 14
1993

TOTAL 337 79 129 15 13 39
'"' ' _ iii ill i ii Illlll ,.m=. ,,,,, , ,, ,,,.,.,

New Kit
Mexico ,Course

1988 665 242 8 *
1989 206 70 60 179
1990 162 27 10 6
1991 183 29 42 132 102
1992 377 193 67 208
1993 132

TOTAL 1,593 99 564 8 341 495
i ill ill • i ii iii I

New Mexico, as the host state for WIPP, was given a special 2-hour course covering
equipment use. New Mexico did not request the "Train-the-Trainer" course.
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Table D-1. STEP Courses Held since 1988, Continued

.......

First First Command- Mitigation Train- Medical
STATE Responder Responder and- the- Management

Refresher Control Trainer
ill ii III llI li , , ,, i _III' ' I i ,_i lie i Ill li II Ill i I i II I I

Oregon *
1988
1989
1990 46
1991
1992
1993

TOTAL 46
i i,,, L , ,, ,,

• Oregon is not one of the corridor states designated for the original Test Phase, but
requested that two sample classes be taught in 1990.

' " ' ii ' " "" i"'i.... i' ' " ii i " '' ir

Utah
1988 199 21 16
1989 32 80 9 14
1990
1991 50 27 16 25
1992 12 1 7
1993

TOTAL 293 108 44 16 9 39
' [ ' i i i i ' " ii i1! la i ill iiiill ii ' ii iii ill i ii i "1 ii

Wyoming
1988 323 236 43 3
1989 58 142 32
1990 8 33 20
1991 160 73 43 38
1992 10
1993 76

TOTAL 635 248 299 43 3 70
...... _, ..... ,, , .... ,,,,, ,
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Table D-1. STEP Courses Held since 1988, Continued

i llll i l lil ,. . ,,, , , i i

STATE * First First Command- Mitigation Train- Medical
Responder Responcler and- the- Management

Refresher Control Trainer
• " I I lrl I lip r II Ill _,,, .... ,,,

Alabama
1988
1989 231 9 15
1990
1991
1992
1993

TOTAL 231 9 15
iii ii '1'_II ii ii I I i Ii1_1_1i i iii i| ill i ilii i ii i

Georgia
1988
1989 394 14 50 =
1990
1991
1992
1993

TOTAL 394 14 50
i i i i i ii ii i ll-' i _" i i "

Louisiana
1988
1989 171 17 29
1990
1991
1992
1993

TOTAL 171 17 29
i "' ii i i i i1'111 ' '1 iiiiii ,,uu ii' "1 i ,,,i ii ' ' i '|| '1 i i

Mississippi
1988
1989 152 20 34
1990
1991
1992
1993

TOTAL 152 20 34
"' ' rill i I I i','i ' ' i ' I ' ii i w, ,,=,, ,,, iri i II Ill H

•Training conducted because the original plans called for shipment to be made from the
Savannah River Site early in the program. WlPP shipments will not be made in the
southern or midwestern states until at least 1999.
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Table D-I. STEP Courses Held since 1988, Concluded

STATE* First First Command- Mitigation Train- Medical
Responder Responder and- the- Management

Refresher Control Trainer
Ir ,_ I ,..-- ,,]. I ' r_1', ...... ., ' II .......... ,,,,, ,,, " I I

South
Carolina

1988
1989 23 17 13
1990
1991
1992
1993

TOTAL 23 17 13
,,, , ,, i ,

i i ii i i iiiii i 'lJ iii1f i' i ' ' iiiii i' i ii _11' [ ii I i i i1: i " ii i ii iii i

Texas
1988
1989 280 133 51
1990
1991 ** 58 27 40
1992
1993

TOTAL 338 160 51 40
i i, i, ,, i ii , ,,, ii , , i ,, ,,,

*Training conducted because the original plans called for shipment to be made from the
Savannah River Site early in the program. WlPP shipments will not be made in the
southern or midwestern stat,_,suntil at least 1999.

**Training conducted in Texas in 1991, in anticipation of possible routing of shipments to
the WIPP through El Paso from INEL and RFP.

: ,, ,, i, i'l '" "' ,, ,,,,, ,,, , i ,,,

D.2 TRANSAX Field Exercise Example

D.2.1 TRANSAX 1992 Scenario

A TRUPACT-II transporter is traveling south to the Waste Isolation Pilot Plant (WlPP)
in New Mexico from the Idaho National Engineering Laboratory (INEL) when it is
forced from Interstate 15 and down Exit #89 by a speeding southbound vehicle. As
the TRUPACT-II transporter is proceeding down the off-ramp, a van with seven
occupants, apparently not seeing the TRUPACT-Ii transporter, pulls away from the
shoulder on the east side of the ramp and into the path of the oncoming transporter.
The two vehicles collide.

The force of the collision pushes the van across the 9 assy median where it overturns
and ejects five of its seven occupants. The accident victims are scattered amidst the
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wreckage. A natural-gas-line-casing vent is located adjacent to the wreckage. A
small fire breaks out north of the power pole and natural-gas-line-casing vent.

Attempting to avoid the collision, the TRUPACT-II transporter veers to the right,
bounces heavily over uneven ground, strikes a power pole and careens across
Riverton Road. Ultimately it comes to rest on the southwest side of Riverton Road.
The fuel tank on the left side of the transporter ruptures and fuel is leaking from the
tank.

The heaving, breaking, and torquing of the trailer frame over rough terrain causes the
second and third TRUPACT-II containers to be released from the trailer. Container #2
lands upright in the median. It appears to have only superficial scuff damage, but a
power line has fallen across it. Container #3 lands on its side on the southwest side
of Riverton Road. It sustains damage to its outer skin. Some of the damage appears
to extend to the underside. Container #1 remains on the transporter trailer and
appears to be undamaged.

The TRUPACT-II transporter drivers notify the WIPP CMR via TRANSCOM
immediately, then confirm their notification by calling the WIPP Central Monitoring
Room (CMR) using the cellular telephone located in the transporter's cab. In response
to the fire and the smell of leaking fuel, the drivers evacuate the tractor cab with fire
extinguishers and shipping papers, but without their radiation monitoring equipment.
Just prior to evacuating, they ask the CMR to make the remainder of their required
notifications.

D.2.2 Organizations Attending TRANSAX 1992

• Shoshone-Bannock Tribes

• Police Department
• Dispatch Center
• Fire Department
• Quick Response Unit (QRU)

• State of Idaho

• State Emergency Operations Center (SEOC)
• State Emergency Response Commission (SERC)
• State Police (ISP)
• Transportation Department (ITD)
• Department of Health and Welfare (DHW)

- Division of Environmental Quality (DEQ)
- INEL Oversight Program
- Emergency Medical Services (EMS)
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• Bingham County

• Disaster Services
• Sheriff's Office
• Blackfoot Fire and Ambulance

• Hospitals

• Bingham Memorial Hospital
• Bannock Regional Medical Center
• Pocatello Regional Medical Center

• Private Companies

• Idaho Power Company
• Intermountain Gas Company

• U.S. Department of Energy (DOE)

• DOE Headquarters (DOE/HQ)
- DOE Headquarters EOC '.
- EM Duty Officer and Operational Emergency Management Team (OEMT)

• DOE Operations Office, Idaho (DOE/ID) (Shipper)
- Warning Communications Center (WCC)
- Emergency Operations Center (EOC)
- Radiologicai Assistance Team (RAT)
- Emergency Information Center (EIC)

• DOE Operations Office, Albuquerque (DOE/AL)
- Operations Center (ALOC)
- Emergency Operations Center (EOC)

• Waste Isolation Pilot Plant Project Integration Office
- Senior DOE/AL Official

• Waste Isolation Pilot Plant Project Site Office

- WlPP Central Monitoring Room (CMR) .:i
- WlPP Emergency Operations Center (EOC)
- WlPP Information Center ..

• DOE Contractors

• Contract carrier

• Incident/Accident Response Team (IART)
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• TRANSCOM Control Center (TCC)

• DOE Operations Office, Oak Ridge (DOE/OR)
- Emergency Operations Center (limited to communications)

D.2.3 TRANSAX 1992 Schedule

September 16, 1992

TIMELINE

Time (MDT) Event/Exoected ResDons_

6:00 AM TRUPACT-II transporter leaves INEL.

8:00 AM TRUPACT-II transporter is forced off I-15 by a southbound car and
proceeds down the Exit #89 off-ramp. The transporter collides
with a van on the off-ramp. The TRUPACT-II drivers notify the
WIPP CMR via TRANSCOM. Fire and the smell of fuel force the
drivers to leave the tractor.

8:01 AM TCC contacts WlPP CMR to verify receipt of driver's message and
confirms accident has occurred.

8:03 AM WIPP CMR notifies local law enforcement agency.
TCC notifies DOE/ALOC.

8:04 AM Citizen phones 911 - Bingham County Emergency Dispatch -
concerning an accident.

A local resident phones Idaho Power Company about the power
outage.

ALOC begins call out procedures. ALOC notifies AL Duty Officer,
: who then notifies the WPIO Duty Officer and the Office of

Emergency Plans and Operations {OEPO) Duty Officer.
.

8:05 AM A Fort Hall patrol officer arrives at the accident scene and notifies
Fort Hall Dispatch to call to the scene the Quick Response Unit
(QRU), the Fort Hall Fire and Ambulance, the Fort Hall Patrol
Captain, and law enforcement backup.

WIPP CMR contacts DOE/ALOC concerning the TRUPACT-II
accident.

TCC notifies INEL Traffic Manager (Shipper).
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DOE/ALOC contacts DOE/HQ, and DOE/ID WCC.

8:06 AM Fort Hall Dispatch notifies the QRU, Fort Hall Fire and Ambulance,
and Fort Hall Patrol Captain, and requests backup. Dispatch also
notifies the Idaho State Police, State Hazmat Team, 911 (Bingham
County), Fort Hall Community Response Coordinator, State EMS
Communications Center, and INEL WCC.

8:08 AM ISP Dispatch dispatches closest available Patrol Unit and WlPP
Unit to the scene.

TCC notifies DOE/HQ EOC Coordinator.

8:09 AM The State EMS Communications Center pages the Idaho DEQ ri_ld
Office, EPA, and then begins other required notifications.

8:10 AM Fort Hall Patrol Captain arrives and takes command of the incident
and establishes exclusion zones. Incident Commander directs

dispatch to call his Logistics Officer, Idaho Power Company,
Intermountain Gas Compaqy, the Blackfoot Fire and Ambulance,
and the Fort Hall Public Information Officer.

Idaho State DEQ Duty Officer calls the State Communications
Center, assumes the role of Communications Moderator, is
briefed, and classifies the incident as "Significant-Radiological."
The Communications Moderator directs the EMS Operator to make
the notifications required for a radiological incident and to set up
a Conference Bridge.

WIPP CMR notifies DOE/ID WCC (Shipper).

TCC notifies DOE/OR EOC.

8:11 AM ISP Patrol Officer arrives and reports to the Incident Commander
and, as requested, establishes traffic control.

8:12 AM Fort Hall QRU arrives and with the Incident Commander's
concurrence, begins to establish a medical command system to
set up a medical staging area, renders first aid, sets medical
priorities, and determines hospital destinations.

TCC notifies DOE/OR Transportation Manager.

8:13 AM Fort Hall Fire Department and Ambulance Service and Blackfoot
Fire and Ambulance arrive and report to the Incident Command
Post.
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8:14 AM WIPP CMR contacts the State Communications Center and tribal
authorities as back-up notification of the event.

Additional law enforcement units arrive.

DOE/ID RCO directs notification, assembly of the RAP Team and
recommends to the ID Duty Officer that the INEL EOC be partially
activated.

DOE/ID sends an advance RAT to the scene.

TCC notifies WPSO Traffic Manager (Receiver)in Carlsbad.

8:16 AM DOE/HQ EOC contacts the EM Duty Officer and establishes a
conference call with DOE/AL.

8:18 AM ITD arrives on scene.

8:20 AM Logistics Officer arrives on scene and reports to the Incident
Commander.

Idaho Power Company arrives on scene and confirms that the
fallen line is de-energized.

8:21 AM EM Duty Officer initiates a conference call to various DOE offices
including EM-56 and EM-1. EM-56 recommends that EM-1 direct
establishment of an Operational Emergency Management Team
(OEMT). After consultation with the Secretary, EM-1 concurs and
the EM Duty Officer is directed to activate an EM OEMT.

8:25 AM Intermountain Gas Company representative arrives on scene,
confirms that there is a vent for a pipe casing at the accident
scene and that the pipeline is not damaged.

8:30 AM State Communications starts to establish a Conference Bridge.
Incident Commander relates status on scene, including resources,
to the Conference Bridge.

ID RCO directs deployment of the RAP Team and initiates
notification of DOE/HQ and to the AL EOC based on requirements
in DOE Order 5530.3. Call based on the off-site deployment of
the RAP Team.

8:32 AM Conference Bridge participants determine that INEL Oversight
Office personnel in Idaho Falls should be dispatched to the scene
to assist with radioiogical assessment. Incident Commander
concurs.
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8:35 AM Fort Hall Public Information Officer arrives at the Incident
Command Post and is briefed by the Incident Commander.
Bingham County Public Information Officer arrives at the scene
and is briefed by the Fort Hall PIO.

iNEL EOC Public Affairs Officer confirms location of TRUPACT-Ii
incident, issues pre-approved press release after classification
review to media, Albuquerque EOC.

8:36 AM Media and members of the general public begin calling the INEL
Public Affairs Office for information about the accident. Calls are
referred to EOC Public Affairs representative.

8:38 AM EOC Public Affairs Officer notifies JPIC manager to activate rumor
control function only.

8:40 AM Mock media arrive at the scene, approach officers who are
controlling the scene. They are escorted to a holding area and
introduced to the PIOs.

8:45 AM ISP WIPP Officers arrive on scene and report to the Incident
Commander.

DOE/AI assigns a Tier II response.

DOE/ALOC notifies DOE/WPIO of possible need for recovery
equipment.

IART is notified by AL EOC through WIPP CMR to respond to the
scene. AL notifies Ross Aviation, AL Communication Group, and
WPIO to prepare to go to Carlsbad and incident scene. When AL
Communication Group and WPIO arrive in Carlsbad, IART tells
contract carrier to deploy crane, welders, replacement tractor and
recovery flatbed. At this time, contract carrier contacts a crane
company, welder, recovery flatbed, tractor and replacement
tractor to replace damaged tractor.

DOE/AL declares a Site Area Emergency based on two TRUPACT-
II containers off the trailer, with one visibly damaged and having
unknown radiological conditions and initiates a 5000.3A call to
DOE/HQ.

8:50 AM Southeast Area Field Officer (BDS) arrives and reports to Incident
Commander. Sightseers and media aircraft are circling overhead.
Incident Commander contacts Conference Bridge and requests the
airspace be closed. ITD offers to clear airspace through the
Bureau of Aeronautics.
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9:00 AM State Hazmat Response Team arrives and reports to the staging
area. The Incident Commander is informed.

9:20 AM All victims have departed to area hospitals.

9:30 AM DOE/ID RAP Team arrives and reports to the staging area. The
Incident Commander is informed. DOE RAP Team Leader (acting
DOE Senior Official) communicates with the Incident Commander.

10:00 AM INEL Oversight personnel arrive and report to the staging area.
The Incident Commander is informed.

10:30 AM THE FIRST PHASE OF THE EMERGENCY RESPONSE IS OVER.
THERE IS A BREAK FOR 15 MINUTES.

10:45 AM IART arrives and begins assessment of TRUPACT-II containers.

Recovery resources, arranged by contract carrier, arrive at the
staging area to be deployed at the IART direction.

11:00 AM IART and contract carrier begin recovery procedures.

11:05 AM Recovery proceeds according to the TRUPACT-II Recovery Guide.

2:00 PM ISP reinspects the WlPP trailer(s), tractor(s), and containers before
they resume interstate travel.

2:45 PM THE TRANSAX '92 EXERCISE IS TERMINATED.

D.2.4 TRANSAX 1992 Exercise Response -- September 16, 1992
Nine months of preparation culminated in the TRANSAX '92 exercise conducted on
September 16, 1992, on the Fort Hall (Idaho) Reservation. The exercise was a full-
scale, full-participation field event. The exercise began at 8:00 AM and continued
until 4:00 PM. The U.S. Department of Energy fielded a control group formal
evaluation team. State, tribal, and local participants fielded their own combined
control and evaluation organization.

Prestaging was held to a minimum. Responders were prestaged only if their response
time would not fit the exercise window or if fulfilling an objective necessitated it.
Where prestaging was necessary, response time was tested prior to the September
exercise.

The participating organizations exercised their notification and communication
networks and protocols, a key component of which was the DOE TRANSCOM satellite
tracking and communications system located at Oak Ridge, Tennessee.
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On-scene, the Fort Hall Police Department's Patrol Captain established an incident
command structure to manage the incident, appointing and exercising his operations,
logistics, safety, and public information officers. The Patrol Captain shared his role
as Incident Commander with the Idaho State Police District V Commander.

The Shoshone-Bannock Tribes, Idaho State Police, Bingham County, and DOE/ID
fielded public information officers. Public information and rumor control systems at
DOE/ID, WIPP, and DOE/AI were activated. The emergency event presented
considerable challenge to these systems in the form of mock media on scene,
questions from a simulated public and national media located in an off-site control cell,
a videotape of a simulated news report which seriously misrepresented the incident,
and the real local media.

Bannock Regional Medical Center, Bingham Memorial Hospital, and Pocatelio Regional
Medical Center received and treated potentially radioiogically contaminated patients
at their hospitals.

Idaho Power Company and Intermountain Gas Company dispatched personnel to
investigate their respective facilities, which included a downed power line and a gas-
pipeline-casing vent located at the accident scene.

The Fort Hall Reservation, State Bureau of Disaster Services, Bingham County, DOE
Headquarters, DOE/AL, DOE/ID, and DOE/WIPP activated their Emergency Operations
Centers (EOCs).

D.2.5 Accomplishments

The TRANSAX '92 Final Report summed up the program results as follows:

• Local participants were enabled to work with and increase understanding of
existing DOE transportation emergency response and recovery systems.

• Involved organizations enhanced their emergency response capabilities.

• Systems and procedures were tested.

• Competence to provide an effective, integrated response to a radiological
transportation emergency was successfully demonstrated.

• During the course of the TRANSAX '92 Program, the Shoshone-Bannock Tribes
built and demonstrated a first response capability, and developed skill in using the
Incident Command System.

• The State of Idaho Hazardous Materials Incident Command & Response Support
Plan was undergoing revision during the TRANSAX '92 Program. The program
supplied a testing ground for some of the proposed revisions and helped to
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identify the state's INEL Oversight Program Office as a valuable rad!ological
assessment resource during an emergency incident.

• Bingham Memorial received radiological training through the REAC/I"S program
and gained hands-on experience. Two regional hospitals along the INEL-to-WIPP
shipping corridor applied and tested their skills.

• The State Emergency Medical Services Communications Center tested and
improved its procedures.

• The DOE field-tested its TRUPACT-II recovery system and personnel, including the
TRANSCOM system, and the TRUPACT-II Incident/Accident Response Team
(IART), as well as the TRUPACT-II emergency response procedures contained in
the TRUPA CT-II Recovery Guide (DOE, 1991e), the Radioiogicai Assistance Team
Procedures for TRUPACT-II Transportation Incidents (DOE,1991a), and the
Emergency Response and Recovery Roles and Responsibilities for TRUPACT-II
Transportation Incidents (DOE, 1991 b).

D.3 WIPPTREX Field Exercise Example

D.3.1 WIPPTREX 93-1 Scenario

The TRUPACT-II transportation vehicle is traveling Interstate 80 en route to the WlPP
site. It is lunch time and the TRUPACT-II transportation vehicle drivers exit the
highway to get something to eat at the restaurant near the interstate exit. As the
TRUPACT-II transportation vehicle turns onto State Highway 130, a common delivery
van, moving at a high rate of speed, runs a red light, enters the frontage road, and
crashes into the middle of the TRUPACT-II transportation vehicle. The rear doors of
the delivery van, inadequately secured, fly open, scattering packages all over,
including under the rear axle of the TRUPACT-II transportation vehicle. The
TRUPACT-II transportation vehicle cannot avoid all of the packages that have been
scattered. Several are crushed before the driver can bring the vehicle to a complete
stop. Some of the packages contain radioactive material.

Within seconds, a local police officer approaches the accident, initiating pursuit after
having seen the van run the red light The officer stops and radios dispatch for
backup.

The driver of the delivery van is injured, pinned inside the vehicle, and unconscious.
The drivers of the TRUPACT-II transportation vehicle are uninjured. A good samaritan
stops to render first aid to the injured van driver.

The driver of the TRUPACT-II transportation vehicle tries to initiate notification
procedures, but cannot because of communication transmission difficulties. [Note:
This is an exercise anomaly to allow evaluation of local notification procedures.] The
co-driver gets out of the vehicle, assists the good samaritan in providing first aid to
the injured driver, and waits for arrival of the ambulance/fire department.
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The first driver of the TRUPACT-II transporter gets out of the vehicle to assess any
damage and notices the package behind the rear axle of the trailer. The package has
been crushed, has a radioactive shipping label, and is leaking. It appears that the
package was crushed by the right wheels of the rear axle, and that the vehicle ran
through the dispersed material. There is no apparent structural damage to the
TRUPACT-II transportation vehicle, and only minor surface scratches to the TRUPACT-
II container that was struck.

A sheriff's deputy traveling in the opposite direction witnesses the accident. He
crosses the median, approaches from behind the TRUPACT-II transportation vehicle,
and calls dispatch for assistance.

D.3.2 WIPPTREX 93-1 Schedule for April 13-14, 1993

Tuesday, April 13, 1993

9:00 AM - Noon Evaluator Training

_VVednesdav.April 14,, 1993

8:00 AM - 8:30 AM Briefing for Observers and Media
Representatives

8:30 AM - 8:45 AM Observers transported to exercise location

9:00 AM - 2:00 PM WIPPTREX Exercise

2:30 PM - 3:30 PM Debriefing/Critique for exercise participants

4:00 PM - 5:00 PM Evaluators Meeting

D.3.3 Organizations Attending WlPPTREX 93-1

• City of Laramie

• Police Department
• Fire Department
• Emergency Medical Services (EMS)
• City of Laramie and Albany County Joint Disaster Center

• Albany County

• Disaster Services
• Sheriff's Office
= Ivinson Memorial Hospital
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• State of Wyoming

= Governor's Office
= Public Service Commission
= Emergency Management Agency
= Department of Transportation
= Highway Patrol
• Highway Patrol Dispatch
• Health Department (HD)
• Department of Environmental Quality (DEQ)
• Radiological Response Team
• University of Wyoming

• U.S. Department of Energy (DOE)

• Albuquerque Operations Office (DOE/AL)
• Waste Isolation Pilot Plant (WIPP)
• Idaho Operations Office (DOE/ID)
• Idaho National Engineering Laboratory
= Rocky Flats Plant I

• U.S. Department of Energy Contractors [
I

• Contract carrier - Drivers
• TRANSCOM (Transportation Tracking and Communication System) contractor
• Westinghouse Waste Isolation Division (WID)

D.3.4 WIPPTREX 93-1 Timeline

Evaluator/Controller information in brackets [ ].

T.ime (MDT) Event/Exoected R_sDonse

9:00 AM The police officer approaches cautiously, determines wind
direction and safe approach, and follows HAZMAr First
Responder procedures. The police officer assesses injuries and
calls for backup.

[Note: Real wind direction to be used.]

9:02 AM Officer calls for fire department and ambulance support.

9:05 AM The officer approaches from upwind and makes initial assessment
of hazard:

• People at/leaving the scene
• Company names of involved vehicles
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• Container shape and size
• Container markings and colors
• Odor, smoke, vapor, and sound
• Shipping papers and MSDS
• Placards and labels

The police officer establishes contact with a TRUPACT-II
transportation driver and is informed of possible contamination
from crushed package.

The TRUPACT-II transportation drivers request the officer, through
the joint communications center, to make initial notification to
WlPP CMR of status of TRUPACT-II transportation vehicle and
potential for contamination from radioactive material from crushed
package.

Officer should identify type and quantity of radioactive material
from shipping papers. Shipping company is "Safe Transport,
Inc.".

9:10 AM Deputy/police officer transmits Situation Report:

• Location
• Victim information
• Material identification (name/placard/label)
• Material amount, state, appearance, behavior
• Container type and size
• Wind and exposures

9:1 2 AM Arrival of ambulances and backup support.
EMTs begin treatment of injured driver.

9:1 5 AM Communications center notifies Highway Patrol Dispatch Center
of involvement of TRUPACT-II shipment, and dispersal of
commercial radioactive material, and requests the State's
Radiological Response Team (RRT).

DOE/AL establishes communications with DOE/HQ, RAP Regional
Coordinating Office, Shipper Office, and WIPP CMR. (This action
will be accomplished through a simulation cell.)

Media arrives and questions local officers.

9:1 6 AM Highway Patrol Dispatch Center makes notifications on checklist
and dispatches "WlPP Officer."
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9:20 AM The Wyoming Highway Patrol (WHP) officer arrives, secures the
scene, and takes the following actions if not already
accomplished:

• Evacuates the hazard area and assemble upwind
• Isolates the area and denies entry
• Establishes physical boundaries
• Posts people where necessary and safe
• Controls sources of ignition, if applicable

Begin emergency containment if possible, employing such
techniques as diking.

WlPP CMR begins notifications: [when contacted]

• State authorities
• DOE/Albuquerque Operations Office EOC
• Shipper
• TRANSCOM Communications Center

9:25 AM DOE/ID and Highway Patrol Dispatch establish line of
communication. State is informed by DOE/ID of ETA of regional
RAP team to incident site. State informs DOE/ID of ETA of state
RRT.

The WHP officer initiates the Incident Command System if not
already accomplished:

• Develops an initial plan
• Announces establishment of incident command
• Tells incoming responders what to do
• Sets up an on-scene control point
• Briefs later arriving emergency responders

9:30 AM DOE/AL activates a Tier I response. DOE/ID activates appropriate
RAP team and obtains estimated time of arrival. Team is
dispatched initially to ensure integrity of shipment and determine
full extent of contamination.

DOE/AL ensures DOE/HQ has been notified and categorizes the
incident in accordance with DOE Orders.

Highway Patrol Officer asks DOE/ID for technical advice. Call
goes to Exercise Control Cell.

9:40 AM Ambulance prepares for transportation of injured individual.
Precautions are taken in case of contamination of the victim.
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[Time Compression. DOE RAP Teams and State Radiological
Teams will be prepositioned to minimize exercise time due to
travel.]

10:00 AM Arrival of state RRT on the scene and briefing by Incident
Commander of information available on crushed package (shipping
manifest).

10:30 AM RAP Team arrives and leader establishes communications with the
Incident Commander and receives an RRT briefing. The RAP
Team leader establishes contact with and briefs the Regional
Coordinating Office.

11:00 AM RAP Team Leader prepares assessment of possible contamination
and prepares plan, including whether protective clothing is
required, instrumentation, sampling plan, air sampling, etc.

11:05 AM The State Department of Environmental Quality determines
responsibilities for assessment, and carrier cleanup of the
radioactive contamination.

[Carrier is Safe Transportation Inc.]

[Time Compression]

11:20 AM Commercial van company representative arrives on scene.

[Time Compression]

11:30 AM TRUPACT-II Incident/Accident Response Team (IART) arrives on
scene and provides assessment of need for recovery of TRUPACT-
II transportation vehicle and identifies resources required with
input from RAP Team Leader.

12:00 Noon State coordinates recovery plan with the DOE and carrier/shipper
and notifies all parties of course of action.

12:30 PM State prepares a final release for the media.

1:00 PM EXERCISE TERMINATION.
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D.4 State Emergency Response Capabilities

Table D-2 presents the emergency response capabilities for accidents involving
radioactive or hazardous materials for the states through which TRU waste will be
transported during the Disposal Phase. Information is presented regarding the state
agency; function, composition, and location of emergency response teams; training
provided for team members; and applicable plans.
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D-2. State Emergency Response Capabilities for Radioactive and Hazardous Materials Accidents/Incidents

State_te Ftmction Team Iocation
Composition

lda,:o State Police ttazmat response 7 along route Eastern Idaho b

Department of Radiological 3 health Boise b Radiological Emergency
I lealth and Welfare assessment, physicists Response Plan

containment

Pocatello Fire Ilazmat response t 8 on team Pocatello a applies toI 1 on team;

Department b applies to
(State-funded) the other 7

I_ Bureau of Disaster Oversees No team Boise b
!

I_ Services emergency

ol response _

Utah ttighway Patrol I lazmat response 14 on team; Northeast Utah a
7 along route

Department of Fladiological Staff of health Salt I ake City b Radiological Emergency
Environmental assessmelzt, physicists Plan
Quality containment

Ogden City I tazmat response 12 on team Ogden a
Fire Department

"OSHA h_z, mat troining, n.;. specified if_ 29 CFR 1910 120

bRediation tweining equivelent to NRC }tenlth Physics co,.se of FEMA R_diologicel Emergency Response

Operations (RERO) cmlf._n.
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D-2. State Emergency Response Capabilities for Radioactive and Hazardous Materials Accidents/Incidents

- 1State State Agency Ftmction Team Location Training "b Plans

Wyoming Radiological Radiological Pool of 30 Cheyenne, b Radiological Materials
Response Team: assessment, Laramie, and Accident Emergency
Emergency containment statewide Response Plan
Management
Agency (Team
Leaderl. Department
of Environmental

Ouality, Department
of Health,University
of Wyoming

C3 Highway Patrol ltazmat response Unknown Statewide apo
O_ (also serves on Rad (accident

Response Team) command}

Colorado State Patrol Emergeney 2-person hazmat Strategically a & b
response [26 personnel located throughout
attthority on designated Ior the state
federal, state, teams)
and cotmty
roads, outside
cities

Department of Technical Pool of health Denver b Standard operating
Health. Radiation assistance for physicists procedures
Control Division radiation

incidents, lead

state agency

"OSHA hezmat training, ns specified in 29 CFR 1910.1 20

t'Redintion training equivalent to NRC Health Phy._ics coltrse Mr FEMA Radiologicnl Emergency Response

Opernlion,= IREROI c¢_lzr,_e
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D-2. State Emergency Response Capabilities for Radioactive and Hazardous Materials Accidents/Incidents

State State Agency rtmction Team [ocation Training.'b Plans
Composition

,

Co.lorado Dept. of ! ocal Responsible for N/A Denver metro area Training State Emergency

(Continued} Affair.,;, Office of State Emergency varies Operations Plan (SEOP),
Emergency Operations Haz Mat. Annex, WlPP
Management Center (SEOC) Appendix

activation and
maintenaflce

....

Dept. of Health. Coordinates N/A Denver a State Emergency
Emergency environmental Operations Plan (SEOP),
Management t)rlit respo-se to WIPP Haz Mat, Annex, WlPP

(_ incident Appendix, i i......
I

,,j Dept. of I lealth, l ethnical Staff of health Standard operating
Radiation Control assistance for physicists procedures
Division radiation

i_lcidents, le_(I

state agency
..... ,.....

Department of Coordinates state NA Denver Unknown Colorado Itazardous
Public Safety. agencies for a Materials, Spills, and
Division of Disaster WIPP incide,t Releases Response Plan
Emergency Services

New Mexico New Mexico Dept Radioactive and Individual officers Statewide a Hazardous Materials
of Public Safety. hazmat incidents Emergency Response Plan
State Police coordination

.......

Environment Dept.. Radioactive Entire RAD staff Most at Santa Fe b
ttazardous and material of 5 available
Radioactive assessmew_t
Materials

,,

"OSHA hezmllt ftnin_ng, as ._p_cifierl in 29 CF'R 19 In. 120

_Rm:lintion Iraining e_liv_lent In NRC Henllh P!wsics cnm.,;_ or FEMA R_di.lngicfd Emergency Response

Operntions (REROI roul._e
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D-2. State Emergency Response Capabilities for Radioactive and Hazardous Materials Accidents/Incidents
,,,, ,, , , , , ,

{ State State A f lmction Team Location Training "b Plans
gency

1 Composition

Arizona Department of Coordinales 15 Statewide a Hazardous Materials
Public Safely transportation Response and Recovery

incidents Plan
(except rad.)

Radiation Coordinates Pool of 19 people Phoenix b

Regulatory Agency transportation
incidents if rad.
involved

Department of Responds to 2 Phoenix a
Transportation transportationI

I_ accidents
O0

Department of Responds to 4 Phoenix a
Environmental accidents
Quality, Emergency
Response and
Recovery Unit

California Department of Responsible for 2- to 4-person Statewide b Nuclear
tlealth Services, radiological teams Emergency/Terrorism
Radiological Itealth assessment and Response Plan; Hazardous
Branch emergency Materials Incident

response and for Contingency Plan;
overseeing site Railroad Accident
recovery for Prevention and Immediate
incidents Deployment Plan
involving
radioactive
materials

*OSHA harmol trmning, as ._-peciliedin 29 CIrR t910.120

'Redliation training eqluivMenf to NRC t(e_lh F'hysic_ cnllr,_o or FEMA Re_fiotogicM Emergency Response

Operations |RERO) cour.,;e.
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D-2. State Emergency Response Capabilities for Radioactive and Hazardous Materials Accidents/incidents
,,

State State Agency Ftmctinn Team I ocatirm Training" b Plans
Composition

California California tlighway State Agency Variable Statewide a Nuclear
(Continued) Patrol (CIIPI Coordinator for depending upon Emergency/Response

on-highway incident Plan; Hazardous Mater, s
hazardous Incident Contingency Ran
materials

incide-ls On-

scene incident
comma.der (for

highways tinder
ClIP jurisdiction}

,[_ Office of Emergency Coordinates state NA 3 regional offices a Nuclear
I_ in the state Emergency/Terrorism
(.D Setvices emefgenc y

respot_se Response Plan; Hazardous
resoufces. Material Incident

preparedness. Contingency Plan; and
l)lannit).q. Raihoad Accident
mitigations, a-d Prevention and Immediate
recovery Deployment Plan
ac.tivitif=s;
cnmmt mica tion
coordination

"OSHA hazmot tfainir_l,as specified in 29 CFR 1910 120

_Radiotion Ifinir, g e_nvolen! to NRC H_llh Physics courqe nr FEMA R_Jliologic_ Eme=gency Response
Opecations (REROI cmzfse.
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D-2. State Emergency Response Capabilities for Radioactive and Hazardous Materials Acctdents/Inc_ents|| ,,,
, ,,_ ........ , ..... , ,,., .... ,, .- ,.,,, ,,,, ,,,,,,, , .... , , ........

State State Agency Function Team Location Training "b Plans
Composition

,, , ,,,, ,, ,, ,.... , , ,,,, ,, ' , ,,, ,,; ,,_, , ,,,,II " , ' ',

CaSfomia Department of Fish State Agency No teams; DFG Stalewide a Marine Oil Spill
|Continuedl and Game Coordinator for wardens Contingency Plan; State

off-highway HazardoPasMaterials
hazardous Inc_t Cant'regency Plan
materials shills,
Incidetlt
command

authority for
marine oil spill
response

..........

, Hazardous Mat_ials
6,) Department of Identification and Variable State_ a
O Transportation removal of all Incident Contingency Plan

hazardous
materials spilled
o- highways;
assists it_ traffic
control

.................

"OSHA hazrnat trmning. Ms specified in 29 CFR 1910.120

_Rxdielion lfainin0 e_JivnlenI to NRC Heath Physics cnut_e or FEMA Re_dinlnslical Ere_t0ency Retponse

Operetion_ (RERO! cnur,:e
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D-2. State Emergency Response Capabilities for Radioactive and Hazardous Materials Accidents/Incidents
....... ,............... ,,,, _ . ..... ',' , ,, , ........

State State Agency Fu.ction Team Location Training "b Plans

Composition
,,, i ,,, ,, ,, i ........... ' i, "_ i i i i ii ill ii i r ,i

California Environmental Assists local Variable Statewide a Hazardous Materials

IContinuedt Protection Agency health and safety depend'rag on Incident Contingency

perso.nel d.ring nature of incident Plan; Railroad Accident
hazardous Prevention and Immediate

materials Deployment Plan; Marine

incidents Oil Spill Contingency Plan

(excluding
radioactive

materialsl; sets
criteria for

0 hazardolls
|

(a_ materials incident

recovery and

mitigatio.;

provides follow

Itp invesli0ation

and site
rerne(Jialiotz; can

' provide technical

s.ppor t.

sampli.g, and lab

analysis

capabilities
w • " ' , : , , , ,. I . . ,. . ,

Nevada No information

received from slate;

to be added later
........... , ,

"OSHA hez'met IrOning. n,; specifiedin 29 CFR 19tO t 20

*Radiation lwai.ing _rpdvJdenl1oNRC H_ld,h Phy,;(c__'-uI,;e r,t FEMA R_rfi_lr,gir._dEmer0enc¥ Rospon.Jo
Operations (R[RO! c_,e':,_
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D-2. State Emergency Response Capabilities for Radioactive and Hazardous Materials Accidents/Incidents
,,- ,, , - ,, .............. " ' i ,;,"',' , ,i., ,,, ,, ,,; ,, ,,,,. , .......

Slate State Agency F,nclion Team Location Training "b Plans
Composition

. .,, , , ,, , , ,, ,., ,., , , ,, ,, , , • ,,,L • 'I b, ,, ,, ,,.,. ,,,,,, , !,.,, ,,,,_, _! ,,_

Oregon Oregon Emergency Emergency NA Salem Unknown Oregon Emergency
Management response Operations Plan; Oil and

planning. Hazardous Materials
notification, and Emergency Response Plan
communication

............... . ......... , i ,, •

Regional hazmat Regional 6 to 8 people Teams will be a
response teams emergency established in
(state-supported) response to eastern Oregon

hazmat incident
.... L ,, ,,, ,,_ ...... _ ...............

0 Oregon Department Lead state No response Salem b
(.O of Energy agency for team; experts

transportation assist via phone
incidents

involving tad
materials

...... .= .....

I lealth Division lead agency for Individuals on Salem. Portland b
fixed site rad. radiation

incidents, emergency
radiological response team--8
monitoring, members
supervision of
cleanup

' ', ', , , ! '" ,,. " t ""; 'I, "L..... ,, , ,,,, ,,, , , ,.,,

Washington Department of Iead agency for Pool of people for Olympia and other b
Health rad. assessment 6 teams locations
........... L..........................

"OSHA hezmot tre6ning, os specified in 29 CFR 1910.120
i

tReldliotion training erplivedent Io NRC Heedlh Physics cnt,t,_e or rEMA Re, tinlngiCell Emeroenc¥ Respon4je

I "_r.eretions IRERO) cn.r_e
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D-2. State Emergency Response Capabilities for Radioactive and Hazardous Materials Accidents/Incidents
: , , _ ,-- ,,, , ....................

State State Agency Ftmction Team Iocation Training"b Plans
Composition

'" 'I, _,' ,,', '" ',; i , ,, ,_ _,,±,, ,,,,i

Washington State Patrol Iead incident All troopers tad. Statewide a
(Continued) command monitoring

agency, red trained and
monitoring equipped

. ,, i i ' , i 'i

South Carolina Department of Radiological Pool of 20 40 Columbia and 2 in b; a, in part
ttealth and assessment lead Aiken
Environmental
Control

.'. ,.I, ' ;

I_ Georgia Environmental Radiological Pool of 25 people Atlanta and some b
J

f_ Protection Division emergency other locations
CA) response

implementation
............

Emergency Planning. and NA Atlanta and field Unknown Guidance for Responding
Management coordinating coordinators to Transportation
Planning Agency state agencies Accidents Involving

Radioactive Materials
.......... ., • .............

Alabama Department of read radiation Pool of 10 Montgomery b
Public Health control agency;

serves on State
tlazardous
Materials

Response I earn
ISHMRT)

,,,

Emergency Planning and NA Montgomery Unknown State Emergency
Management emergency Operations Plan
Agency coordinatio,

.............

"O';ttA hezmsl training, es specified in 29 CFR 19 IO. 120

•Radiation training eqlJivedenl In NRC tteedth Phv,:ic9 cnuf_e nr FEMA R_diological Emergency Response
Operotions IREne} coul._e.
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[3-2. State Emergency Response Capabilities for Radioactive and Hazardous Materials Accidents/Incidents

State State Agency Function Team Location Training "b Plans
Composition

Alabama Department of Coordinates Interagency Montgomery a

(Continued| Public Safety SHMRT

Department of Serves on Unknown Montgomery a
Environmental SHMRT and
Management coordinates

removal of
hazardous
materials

Mississippi Department of Lead radiation Varies, depending Jackson a and b
,_ t4ealth, Division of protection on situations
¢.o
•1_ Radiological ttealth agency _.

Emergency Response N/A Jackson a and b State emergency
Management coordi_lation operations plans
Agency planning

Department of Emergency Varies Statewide a and b
Public Safety response

Department of Emergency Varies Statewide a
Transportation response

Department of Emergency 3 Jackson a
Environmental response
Quality

"OSHA harmer trnitling, ns specilied in 29 CrR 1910 120

=Rm:lialion training eqtlivrdenl to NRC tiq,nlth Phv_ic_ _nq.._n or FEMA R_'linlnglic_l Emero_ncy Re,,cpcmme
(3_eretions (REROI cf,t,r,;e
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D2 State Emergency Response Capabilities for Radioactive and Hazardous Materials Accidents/Incidents

State State Agency Function Team location Training "b Plans
Composition

Louisiana Department of lead radiation Pool of 20; Baton Rouge and b
Environmental protection 5 teams other locations
Quality, Radiation agency designated,
Protection Division usually send 2

Office of Emergency Planning NA Baton Rouge Unknown

Preparedness

State Police Emergency Unknown Statewide a
response

Texas Department of lead radiation From a pcol of Austin and other b Texas Emergency
f_ Health, Bureau of protection > 50 locations Management Plan
ol Radiation Control agency

Division of Planning; NA Austin Unknown

Fmergency coofdinate's state
Management agencies

Tennessee Tennessee Emergency 2 rad specialists, Nashville a and b Fixed Nuclear Facilities
Emergency response training, pool of | 0 tad. Jackson Plan, State Emergency

emergency training/haz mat Knoxville Operation Plan, Haz Mat
response plans, specialists Plan
coordination of
emergency
response state
agencies,
shi_,ment and
accident

notification point

"OSHA hnrmet training, e,s specified in 29 CFR 1910 120

t'Rm:Jiation tfnining equivalent to NRC Henlth Phy,ic9 cmlrse or FEMA Rndir)lngicel Emergency Response

Operations (REROI cnm._e.
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D-2. State Emergency Response Capabilities for Radioactive and Hazardous Materials Accidentsllncidents

State State Agency | Function Team Location ! --""" " Plans! Composition
i

Tennessee Public Service Regulation of Pool of up to 30 Statewide a
(Continuedl Communication hazardous trained officers

material
transportation.
transportation
accident

I

investigation,
route coordinator L_

4-

Arkansas Office of Emergency Planning; NA Little Rock Unknown i Basic Plan. Emergency
Services coordinates state Operation Plan. State of

C3 agencies Arkansas
O_

Department of Responsibility for Pool of 16; 4 Little Rock and b Radiological annex to
Health, Division of radiological teams Russellville state plan
Radiation Control assessment

i

State Police Coordinates on- Unknown Statewide a State police annex to
scene response state plan
of all hazmat
incidents

Highway and Assists Itealth Unknown Statewide Unknown Highway and
Transportation Department in transportation annex to
Department highway accident state plan

cleanup ..,,1,11...

Oklahoma Department of Civil Plans and NA Oklahoma City Unknown Emergency Operations
Emergency coordinates state Plan
Management agencies

"OSHA hozmnt trnining, ns specified in 29 CFR 1910.120

_Redi-,tion lrnining erpdvnlenl to NRC Henlth Phyqics cntlf.=e of FEMA Rndiologicai Emergency Response
Operetions IRERO| nn_.ee.
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D-2. State Emergency Response Capabilities for Radioactive end Hazardous Materials Accidents/Incidents

State State Agency Ftmction Team Location Training "b Plans
Composition

Oklahoma Department of Lead agency for of experts, 1 Oklahoma City b
(Continuedl Health, Radiation radiological team

Protection Division assessment _ ==_===_=_====

Ohio Emergency Radiological 3 teams of 2 Columbus b Emergency Rad. Response
Management emergency people each and Plan
Agency response backups

Environmental I lazmat 3 people Dayton a
Protection Agency emergency

response
O

I

Fire Marshal I lazmat 3 people Columbus a
"J emergency

response, hazmat
eqt=ipment.
application

Indiana State Department of Emergency 5 people Indianapolis b 1l State Emergency
Health, Division of response for Operations Plan

Industrial ttygiene radiological 2l State Ingestion
and Radiological incidents Pathway Plan
Health

Indiana Area S,pplements 24 radiation Statewide b
Radiation response experts (many have)

Emergency capabilities of
Response Department of
Committee ttealth

"OSftA hezmnt treining, ns specified in 29 CFR 1910 120

_Redietion treining equivelent to NRC Henllh Phy,_ic,_cnt.se or FEMA Rndinlogical Emergency Response

Opefntion_ (RERO| course.
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D-2. State Emergency Response Capabilities for Radioactive and Hazardous Materials Accidents/Incidents

State State Agency Function Team ! ocation Training ''_' Plans
Composition

Indiana Department of Fire Coordinates 4 people, Indianapolis a State Emergency
(Continued) and Building hazmat training specialist level Fort Wayne Operations Plan

Services. Fire for fire Terre Haute
Marshal's Office departments and

cotmty hazmat
teams

State Emergency Coordinates and 3 people Indianapolis b 1) State emergency
Management supplements operations plans

Agency response 21 State I.gestion

,1_ capabilities of
¢_ department of Pathway Plan
(30 health

Illinois Department of Oversight of Pool of >30 red. 2 regional offices b Illinois Plan for
Nuclear Safety radiological expert.,; Radiological Accidents
(IDNS} control actions. (IPRAI

radiological
assessment, and

mitigation

State Police Oversees traffic Hazmat teams of At 22 places a and b
at accide_t site, I-6 troopers statewide

and provides
assessment
assistance to

IDNS

"OSHA hermM11rRinino. MS specified in 29 CFR 1910 120

t'Redialion training _qtlivnl_nf 1o NRC tteMith IPhy_ic'; cn,.c_ nr FEMA R.dicl;)glical Emergency Response

Ol_errll|onq (REROI r.nl."_
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D-2. Stale Emergency Response Capabilities For Radioactive and Hazardous Materials Accidents/Incidents

Team Location Training ''b Plans

State Composition

Illinois Department of May close Unknown 9 district offices Unknown
(Continued) Transportation highways it1

event of accident

Missouri Department of I tazmat response 5 people; 2 5 in Jefferson a and b Department of Natural
Natural Resotlrces backups City, 2 in Times Resources Hazardous

Beach Substances Emergency
Response Plan

Bureau of Radiation Responsible for 6 persons in 2 Mostly Jefferson b
ttealth radiological teams City

Cl assessmenti
go

U) State Emergency Coordinates Missouri Nuclear Diverse locations b Missouri Nuclear ,
Management emergency Emergency Emergency Assistance
Agency response among Assistance Team Plan

L__.stateagencies _ (many entities) __

"('ISHA hazmol training, e.¢ specili_d in 29 CFR 1910.120

"P.ndinlion training eqlt=iv_ Innl In I_IRC tlenlth Phv,_ic.q cn.r,_ or FEMA Rn(finlnglicnl Emergency Reqpnn.qe

*._;_ralionl (RERO! cntlf._n.
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