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Good morning, I would like to start our discussion by thanking Dr.

Travelli and his staff for including a section on transportation this

year. On all of the nuclear fuel cycle flow diagrams one sees there is

an arrow from one processing site to the next. Like my colleagues on

this morning's panel, we represent the arrow. I would like to add that

the dlow arrow has been assisting governments and organizations in

accomplishing their goals for 25 years.

It is my understanding that you will be hearing about the technical

and physical factors of transportation from the other speakers this

morning, so I will discuss the multitude of administrative mechanics that

have to be meshed for the successful completion of a shipment of spent

fuel, HEU or LEU in the research fuel cycle. The costs associated with

transportation may be the equivalent of "a black hole" to many of you, so

I will'provide an overview of cost factors. At the end you may find that

this black hole factor in your budget is actually a bargain.

Quotation Phase

The first step is the quotation phase. An organization advises the

quantity, type of material, origin, destination, contractual delivery

date and any special criteria in their bid specification. They should

also advise who will supply the packages, the transporter or the

shipper. There may be significant discussion at this point on types of

packages available and their comparability with the fuel in question as

well as the package's status regarding certification for use in the

countries through which it will travel. There also may be a need for a

basket modification to accomodate the fuel. This would trigger the need

for another examination of the package's certificate of approval. The

acceptability of foreign packages is determined by each involved

country's regulations.

The matter of costs for the packages is determined by such factors as:

- whether the package must be purchased or leased;

- the home base location of a package versus where it is needed;

- when and in what condition it must be returned home (cleaned and

decontaminated or empty only);

- the rate of exchange for currency between the supplier, transporter

and shipper.
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Transport Routing

The next cost variable in the quotation is the complete routing of
the packages and the materials. If the material is moving in a routine
established pattern the rates are usually published in the carrier's
tariff. If a rate is astronomical it usually means one of two things:
1. No freight of its kind has actually moved over that route or, 2 the
carrier has had one or two bad experiences with this cargo and the rate
is a means of discouraging the traffic. In either case the transporter
should then meet with the carrier to negotiate reasonable rates and try
to establish a satisfactory relationship.

Routing Restrictions and Regulations

In selecting the optimum routing for the quotation, the transport
manager must be cognizant of all transport restrictions, regulations and
requirements from the international level through to the township level
along the route. In the United States, the Department of Transportation
will not preempt any jurisdiction's own set of criteria for the transport
of radioactive material as long as their rules do not totally prohibit
interstate commerce. Note that I said they may not prohibit, they can
and do inhibit commerce. This is currently the best compromise achieved
under the Department of Transportation's rulemaking known as HM 164. HM
164 was seven years in the making and is still in the courts. Today,
however, until the applicability of HM 164 is finally decided, state,
tribal and local governmental jurisdictions can prohibit the transport of
certain radioactive materials through their territories. Such is the
case at the East Coast ports of Miami, Savannah, Charleston, Wilmington
and New York regarding the transport of spent fuel. And now that the
U.S. DOE wants highly enriched spent research reactor fuel delivered to
Idaho Falls instead of Savannah River, we can look forward to more years
of fighting the creeping paralysis of bans on the West Coast as well.

The varying criteria from jurisdiction to jurisdiction can be seen
from the attachments and these variables are:

Notifications - Whom does one notify? In what timeframe? In what manner?

Permits - Where does one file? Who must register? What are the fees?
What is the duration of the permit? What information is required on
the application?

Scheduling of Transports - What hours may or may not be used? What days
are permitted for use?

Fines - Who gets fined (shipper or carrier)? What infringement results
in a fine? What recourse is there for unreasonable fines?

Two major problems arise from this mumbo jumbo of legislation:

1. Conflicting regulations result in defacto prohibition of interstate
commerce; and

484



2. Since the enforcement officials may not know what materials may
travel unhindered, their solution is to challenge all radioactive
shipments. After normal working hours they may even delay a carrier
until a knowledgeable local regulator is available.

Security

So much for route restrictions, we now must look at physical security
regulations, and please keep in mind, that all of this effort is just to
provide a valid quotation not to accomplish the goal of completing a
shipment.

To transport EU a carrier must have all of his employees who have
any knowledge of the transport from typing Bills of Lading through to
drivers, obtain a security clearance at a cost of $1500 per employee. He
must also preclude access to the material or information relating to the
transport to any uncleared person. Extensive physical security training
including weapons use is required for his operators. I need not
elaborate on specific security measures required, for you are all aware
of them in your own organizations. Any costs to an organization involved
in this business must be pro7rated over the number of transports it
handles requiring these procedures. There are very few of these a year.

Costs

Having established the route, carriers, costs, regulations,
timeframe, size and weight of the packages and material for the
transaction, the quotation can then be submitted to the proper party.

Exhibit A gives an estimated cost quotation for the transportation of
20% versus 45% or 93% fuel from ak Ridge to France and Exhibit gives
an estimated cost quotation for the transportation of spent research
reactor fuel via the West Coast of the United States to Idaho Falls and
via the East Coast to the Savannah River Plant.

Operations

After the quotes are examined and the bid awarded, it is time for the
transport company to proceed with the operational arrangements:

1. obtain import and/or export licenses.

2. set up the physical security arrangements along the route.

3. comply with the multitude of regulations along the route and,

4. in some cases, deal with the press and various regulators who
want to know all about the transaction.
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Public Relations

At this point let me address for a moment the public relations
aspects of transportation, for it is definitely a cost factor in
administrative time consumed and yet CAN NOT BE IGNORED. The materials
we have been discussing this week are known to us as "HEU, LEU and SPENT
FUEL" but the press presents them to the public as "bomb grade material
and radioactive waste". That type of irresponsible, interpretive
reporting incites fear, and any professional, objective editor should
stop a writer if he learns the proper facts from the industry. DEMAND
OBJECTIVE REPORTING. Do not allow the media to defame the character of
your profession. We have rights too. The often heard statement "the
public has a right to know" must be countered with "yes they have the
right to know the facts, not interpretive, inflamatory remarks." Mr.
Jungblut of the German newspaper "Die Zeit", speaking at the Uranium
Institute meeting this September, asked the nuclear industry to be
factual and to inform for credibility not for education. An attempt to
explain risk and technology is harmful. For example, to ship spent fuel,
each state's governors office must be notified two weeks in advance of a
shipment transitting the state. The governor's designee may ask "why is
fuel originating in Europe crossing the country to Idaho when the
Savannah River Plant is only 100 miles from the East Coast?" For heavens
sake, do not tell them it is because kryton 5 is needed for research at
Idaho Falls. But explain that the majority of spent research fuel is
sent to Savannah River but for a short period of time some fuel is needed
for research in the Idaho Falls facility.

Finally, do not underestimate small vocal minorities like the
clamshell alliance, the conch shell alliance and the sunshine alliance,
they may be small in numbers but they are highly organized and well
financed and are following a planned course of shutting down nuclear
power by starting with the most visable link, transportation. This
alliance rhetoric" reaches the imagination of the general public, for

everyone lives near a road and can see the radioactive signs on the
trucks. of all the laws and regulations they have prodded public
officials to enact, any direct benefit of increased health and safety to
the general population is hard to measure, but it certainly has had its
desired result in costs rising so high that the economic edge that
nuclear power once had over fossil fuels has diminished. Please do not
think that the research sector is exempt from general attacks on nuclear
power.

The factors that result in the high costs to transport radioactive
materials have been outlined above but I can assure you that we are as
dismayed as you are that these arrows represent a significant part of
your budget. We must work together as a team to perform professionally
for a reasonable price.
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Exhibit A

HEU

Highly enriched uranium (HEU) over 20%, 45%, 93% weight percent U235
in quantities over kgs in the United States (and Germany) and over kg
in France. The uranium as metal packaged in an specification 6M drum*
from Oak Ridge, Tennessee to Romans, France. The price is 35,000.

This includes:

- special vehicle from Oak Ridge to East Coast airport
- all documentation and notices
- physical security requirements
- U.S. export and French import formalities
- special arrangements for French Package approval *(6M drum not

examined against latest IAEA recommendations)
- military airlift from U.S.A. to France
- special vehicle from airport to Romans
- supply of non-returnable drums

LEU

Moderate or low enriched uranium (LEU) 19.999% weight percent U235 in
quantities under kgs in France and any quantity over 10 kgs in the
United States. The uranium as metal packaged in a Spec 6M drum from Oak
Ridge, Tennessee to Romans, France. The price is 2600.

This includes:

- local truck delivery to Atlanta
- commercial cargo aircraft to Charles DeGaulle via JFK in New York
- all documentation, notices and security
- U.S. export and French import formalities
- special arrangements for French approval of the 6M drum
- local truck delivery to Romans
- supply of non-returnable drums

(Additional costs would be incurred if the material moves as uranium
hexafluoride for cylinders and protective package procurement and
return)

The cost to Hanau, West Germany would be similar

Basic airline insurance for loss and damage and minimum nuclear
liability is included in prices.
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Exhibit 

Estimated costs for a cask of spent research fuel via a West Coast
port to Idaho Falls is 7500.

Estimated costs for a cask of spent research fuel via a East Coast
port to Savannah River is $10,000.

In each case the costs are determined by:

- how many U.S. ports the ship calls at prior to unloading for
guards must be on duty during that time

- size of casks for special transport vehicles
- fees to register as a shipper through various jurisdictions
- the waiting time at the facility for unloading of the casks

Ocean freight for full fuel casks is approximately $550.00 per ton
and for the return of the empty casks is approximately $150.00 per ton.
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ATTACHMENT 

CONNECTICUT

Lead Agency: Department of Transportation (DOT)

Department of Environmental Protection (DEP)

Requirements: - Permits required

- Applications accepted no sooner than one working day
prior to shipment

- Two hours advance notice before application processing
begins

- Route prescribed y Connecticut DOT

- Shipments permitted only during daylight hours
(between 900 AM and 400 PM)

- No shipments on weekends or holidays

- Compliance with U. S. Department of Transportation
.regulations

(DEP) Materials must be pckaged and labeled in compliance with
Interstate Commerce Commission and other relevant federal
regulations.

FLORIDA

Lead Agency: Department of Health Rehabilitative Services

Requirements: - Compliance with U. S. Department of Transportation
regulations

- 10 days prior notice of:

mode of transport
proposed route
date of transport
name and address of consignee
special loading/unloading/handling procedures

record, vehicle inspection option of DHRS representatives

Other restrictions: Certificate of Authority required for shipping on Florida
Department of Transportation facilities
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ATTACHMENT 2

NORTH CAROLINA -- days advance notice; disclosure of
routes, time of shipment, origin, destina-
tion, length of time; compliance with U.S.
DOT, Coast Guard regulations.

CHARLOTTE- MECKLENBURG COUNTY- Adopted resolution urging
NRC to review current plans for transport of
spent fuel and postpone sent fuel transport
until safety modifications have been completed
through the Junction of I-77 and I85.

NORTH DAKOTA -- License required; compliance with U.S.
DOT regulations.

OHIO 1) Ban on facilities of State Bridge
Commission.

2) 48-hr. prior notification rquired
for all large quantity special or
byproduct material.

BEACE-WOODt BROOKLYN, EUCLIDt LAKEWOOD, MAYFIELD VILLAGE,
MIDDLEBURG HEIGHTS, OLMSTED VILLAGE, RICHMOND EIGHTS,
HEIGHTS, SOUTH EUCLID - Permit required for spent fuel

and other radioactive materials as follows:
a) Plutonium isotopes in a quantity

and form exceeding two grams or 20
curies, whichever is less;

b) Uranium enriched in the isotope -235
exceeding 25 atomic percent of the
total uranium content in quantities
where the -235 content exceeds one
kilogram;

c) Any of the actinides, the activity of
which exceeds 20 curies;

d) Spent reactor fuel elements or mixed
fission products associated with such
spent fuel elements the activity of
which exceeds 20 curies;

e) kny quantity of radioactive material
specified as a "large quantity' by the
NRC or

f) "Fissile Class III' materials.
CKLAEOKA CompliaLnce with U.S. DOT regulations;

compliance with U.S. DOT re: shipping on
.facilities of Oklahoma Turnpike Authority.

OREGON 1) License required.
2) Advance notice of routes and

schedules.
3) Rail transporters: advance notice

of movement report incidents.
PENNSYLVAN-A 1) 30'days Advance registration;

accident notification; Hazardous
Substance Transportation Board.

2) Permits for Pennsylvania Turnpike.
3) Compliance with U.S. DOT regulations

required.
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