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A Report on the
Transport of Spent Fuel Assemblies
of the Philippine Research Reactor

by

M.B. Yoshisaki, M.Sc. and L S. Leopando, M.Sc.
Project Managers for the Disposition ofPRR-1 Spent Fuel

Abstract

Fifty one (51) fuel assemblies of mixed enrichment from the Philippine Research Reactor
(PRR-1), consisting of 50 spent and 1 fresh, were shipped to the United States iast 14 March
1999 under the U.S. Return of Foreign Research Reactor (FRR) fuel policy.

The shipment was in line with the U.S. initiative to implement its Record of Decision (ROD)
which took effect on 13 May 1996 to accept and manage ail FRR uranium fuel of U.S. origin
and enriched in f/ie United States. The shipment program would last 10 years, ending
midnight of 13 May 2006. The ROD provided a 3 year extension period within which to accept
FRR spent nuclear fuel (SNF) withdrawn from reactors after 2006. The U.S. policy gave
priority to the NPT significance of high enriched U, as the prime target of the return of FRR
policy.

Classified as a developing country, the Philippines, through ffte PNRI, signed a contract with
the U.S. Department of Energy for the cost-free shipment of PRR-1 spent fuel to the United
States. Spent fuel loading and transport operations to Hie Port Area lasted seven (7) days,
from 8 to 14 March 1999.

1. INTRODUCTION

a) The Philippine Research Reactor (PRR-1)

The Philippine Research Reactor, better known as PRR-1, is a swimming pool
type research reactor designed by the General Electric of U.S.A. for operation at 3
megawatt power level. The PRR-1 was acquired from the U.S. government under its
Atoms-for-Peace program in 1960 to promote the peaceful uses of the atom. It
achieved its first criticaiity in August of 1S63 after about two years of construction.
The acquisition comprised of a complete reactor assembly and the support funding in
the construction of the reactor containment, including its first batch of 3G MTR-type,
aiuminum-ciad fuei eiement assemblies. The assemblies were of the low-enriched
type with nominal 20% enrichment in uranium-235. The facility has since been
operated for radioisotopes production, neutron activation analysis, research and
training.

Nearly ten years after the first criticaiity, and in view of the need to prepare for a
reioad of the same type of fuei assemblies, the former Philippine Atomic Energy
Commission (now the Philippine Nuclear Research Institute, or PNRI) purchased from



National Lead Co. 20 MTR-type fresh fuei assemblies with 33% enrichment in U-235
for staggered reloading of PRR-1. Operation of the reactor continued for several
more years, amidst recycling of some previously discharged spent fuel, until the
reactor was decided to be shut down for its conversion into a TRIGA-type facility. The
aim was to optimize its utilization for isotopes production and activation analysts. In
ail there were a totai 50 MTR-type fuel assemblies of mixed enrichment in the facility
which were considered as spent, after their re-use were no ionger needed. They were
stored and maintained in the storage pool of the reactor for almost 25 years prior to
the plan for their disposition.

b) Historical overview

The launching of the "Atoms for Peace" program in 1950 enabled the U.S. to
provide nuclear technology to foreign nations in exchange for provision to forego
nuclear weapons development; i.e., the U.S. would provide high enriched uranium
(HEU) to foreign research reactors (FRR), which later resulted in peaceful application
of the atom, it was a condition that after irradiation, spent fuels should be sent back to
the U.S. for chemical separation and retrieval of unburned uranium, as a way of
maintaining their control over HEU.

Before 1964, for nations with operating reactors, a bilateral agreement with U.S.
on enriched-U iease contained a provision to return the spent fuei after irradiation to
the U.S.. However, after 1964, a U.S. 'Offsite Fuel Policy" was issued. It continued to
accept spent fuel for temporary storage and for chemicai separation under the
agreement on fuei sale by the U.S.. This was a poiicy that expired in 1988 for HEU and
in 1992 for low enriched uranium or LEU. And in 1988, to reduce using HEU in civilian
reactor program, the Reduced Enrichment for Research and Test Reactors (RERTR)
was initiated giving the priority conversion from HEU to LEU.

By mid-1993, the U.S. Department of Energy (US DOE) decided to prepare an
Environmental Impact Statement (EIS), in cooperation with the Department of State to
evaluate the impact of implementing acceptance policy for FRR spent fuel. This
evaluation resulted in the issuance of the draft summary of the EiS and the issuance
of its final version on 23 February 1996 became the basis for announcing the Record
of Decision by U.S. DOE.

c) U. S. Record of Decision

The shipment of the spent fuei assemblies to the United States last 14 March
1999 was governed by the US Record of Decision (ROD; included in this report as
Attachment G) on Non-Proiiferation Poiicy, issued on 13 May 1996 by the US DOE, in
consultation with the Department of State. The aim was to accept and manage foreign
research reactor spent nuclear fuel (SNF) containing uranium of US origin and
enriched in the United States. The acceptance criteria carried with it a cost-free
provision given only to developing countries, of which the Philippines qualified.

The spent fuel shipment was in line with the U.S. initiative to reduce the threat of
the proliferation of nuclear weapons (foremost goal of the U.S.). Non-proliferation
policy sought to reduce HEU from international civilian commerce and to support
efforts to the conversion of HEU to LEU.



The PNRi availed itseif of the intent of ROD because of its cost-free provision, it
carried with it a tremendous savings, which otherwise wouid have to be spent on
prohibitive shipment cost and on annual storage maintenance expenses for the spent
fuei. A total of 51 fuei assemblies {30 spent LEU assemblies, 20 spent HEU
assemblies and 1 fresh assembly containing 18 loose uranium plates) comprised the
entire shipment. The inclusion of the fresh uranium plates was a pre-condition for the
acceptance of the entire shipment by US DOE.

However, there has to be a contract for the acceptance of the spent fuel. Under
the contract, the US DOE agrees to accept and manage the SNF in a cost-free basis,
provided they assume the ownership of the spent fuei. This contract was found highly
advantageous for the Philippines as it removes the radioactive spent fuei from the
country and also relieves the country of the responsibility of providing for their future
disposal. The contract is also advantageous to the United States, as it returns the
remaining highly-enriched uranium in the spent fuel, a nuclear weapons non-
proliferation concern to them.

The ROD stipulates that it should be in force within 10 years, from 13 May 1996,
ending 13 May 2006. However, an extension of another 3 years shall be given for
nuclear fueis withdrawn from the reactor before midnight of 2006. In effect there
should be an acceptance period of 13 years upon which the spent fuei shouid be
transported to the United States two military ports. The MTR-type spent fuel would be
brought to the Savannah River Site (SRS) via Charleston Naval Weapons Station in
South Carolina, whiie TRIGA spent fueis would be consigned to the Idaho National
Engineering Laboratory (INEL) through Concord Naval Weapons Station in California.

The PRR-1 spent fuels are part of the approximately 20 tons (up to about 22,700
individual fuei elements) of FRR spent nuclear fuei to be received and managed in
SRS and INEL. They wouid later become part of the approximately 150 to 300
shipments through the two military stations in the United States.

d) Objective

This report aims to document the overall accomplishment and experiences in the
preparation of PRR-1 spent fuel shipment to the United States, for the institute's
record and for future reference - the first ever Philippine project on spent fuel
shipment. It describes the cooperative efforts exerted by PNRi management and other
personnel, tasked to assist in the technical aspects of preparation. Mentioned in this
report are the different activities, such as those performed by the reactor operations
group, radiation protection services, security arrangement, documentation and ail the
PNR! management support in the preparation of shipping documents and other last-
minute assistance until the SNF cargo departed from the reactor site to the Manila
port area. The report mentioned, as part of shipping experience, the vaiuabie efforts
of U.S. Embassy and U.S. DOE officials, NAC International and its sub-contractors -
Schenker Internationa! and its Philippine forwarder, CPI Transport, Inc.



2. PNRi INiTiATiVE

Eariy in 1S96 and prior to the issuance of the ROD, PNRI was already kept
informed about the details of the U.S. offer for developing countries regarding cost-
free shipment of spent fuei to the United States. See Attachment E. Aware of the
benefits the Philippines may realize, PiSiRI continued to maintain administrative and
technical communications with the US DOE and which later resulted in the sending of
a Philippine participant to the IAEA International Training on the Technical and
Administrative Preparation Required for Shipment of Research Reactor Spent Fuei io
the Country of Origin conducted in the United States for the purpose during the last 2
weeks of January 1997. The objective of the training was to get further information on
shipment provision of the ROD and all related working details of the shipment, mainly
the technical and administrative aspects of preparations.

Barely 3 months after the U.S. training, an 8-member U.S. team of officials from
the IAEA and the US DOE made a 2-day site assessment of the stored fuel last 20-21
March 1997. The visit introduced the US non-proliferation policy concerning Foreign
Research Reactor (FRR) Spent Nuclear Fuei (SNF) and conducted an initial
assessment of the PRR-1 SNF condition. The team also evaluated the equipment and
capabilities of PRR-1 in preparing and packaging the SNF in the event a shipment
contract agreement to the United States materializes between US DOE and PNRI.

By mid-September of 1997, a final draft form of the contract was received from
US DOE for clarificatory study on obligatory provisions. A copy of the draft contract
was sent to DOST for legal consultation and which then favorably endorsed its
acceptance by PNRI in its letter of 9 May 1997 (see Attachment F). DOST was formally
informed of PNRi acceptance of the contract agreement on 27 October 1997. The
same acceptance information were sent to the US Embassy -Division of DFA (see
Attachment F) and to the US DOE. The finai contract CONTRACT NO. DE-G109-
S8SR18921 earlier signed by US DOE was also signed by PNRi on 19 January 1998
(see Attachment H).

An important provision of the Contract pertains to the observance of
confidentiality of shipment preparation, it required the Philippines as a customer
country, not to disclose any shipping plans or shipment information other than to the
agencies of the U.S. government and to Philippine governmental agencies with
specific need to implement the transportation activities.

On 8 December 1998, another 6-man team visited PNRi to finalize contractual
issues and to conduct a review of operational details of the shipment, including
transportation assessment and security assistance measures. The US team was led
by officials from the Savannah River Operations Office of DOE.



3. SHIPMENT CONTRACTING

NAC International won the 18 million dollar contract from the U.S. DOE to
undertake the shipment of SNF from Indonesia, Thailand, Taiwan and the Philippines.
For the PRR-1 shipment, NAC sub-contracted the services to the U.S.-based Schenker
International, which in turn sub-contracted it to CPi Transport inc., a local shipping
agent based in Paranaque, Metro Manila. CPI undertook the intricate preparations for
PNRi, of pertinent documents needed for the smooth entry and departure of SNF
casks and the related tools of trade, including forwarding transactions, among others.

4. REGULATORY SAFETY CONSIDERATION

The spent fuel shipment program is governed by IAEA Safety Series No. 6, on
Regulations for the Safe Transport of Radioactive Material (As Amended 1990) and
INFCiRC/225/Rev.3 on the Physical Protection of Nuclear Material.

The Safety Series No. 6 took into consideration the safety of the spent fuei
transport, consistent with "Type B" packaging. The underlying transport safety
requirement, that mainly consisted of the radiation protection aspect of the
radioactive contents, dose rate measurement, radiation level and surface
contamination, among others were undertaken. Ail other safety consideration
inherent to the shipment were considered.

Two shipping casks were designed to provide complete safety to personnel
accompanying the shipment and to the public along the route. The casks were
stowed each in an ISO-standard 20-foot container which conforms with Philippine and
international regulations on radiation safety. {The shipping cask and container would
be described in paragraph 5 of this report, including loading preparations and
procedures).

The iAEA circular on the Physical Protection of Nuclear Material was aiso an
essential document used in the transport implementation of the spent fuei. PRR-1
spent fuei were classified as Category II nuclear material - in terms of quantity and
radiation level. The circular provided the necessary guidelines to be undertaken in
minimizing the possibilities for unauthorized removal of spent nuclear fuei during on-
site loading and for sabotage during their transport. A potential for sabotage can exist
in the in-iand transport operations, considering that the load contained radioactive
material.

With regard to the import/export license activities, PNRI invoked the provision of
Sec. 29 of R.A. 5207 which states that "Nothing in this Act shall be deemed to require
a license for the conduct of activities by or on behalf of the Commission" (the
Commission has later become PNRi). In view of the above provision, the import
license for the spent fuei casks was not prepared, considering that said casks may be
contaminated. However, the casks which satisfied ISO standards, arrived into the



country as part of U.S. DOE declaration. Classified under iMO goods, the casks were
transferred to PNRi through a justification for duty-free entry, they, being consigned
to a government agency, and on condition they would re-exported back to where they
originated.

Developed by NAC International inc., the casks were of the NAC-LWT type,
designed for transporting 1 PWR, 2 BVVR and up to 42 HEU or LEU MTR fuei elements,
among others. The casks can provide maximum safety during loading, transport and
unloading, as required for spent fuel shipment, conforming to international shipping
standards. With their thick containment barrier, the cask can prevent the release of
radioactive material. As required by 10 CFR 71.73, the casks were subjected to a free-
drop test and puncture test to verify such a regulatory requirement and to test-
simuiate specific ioad condition during hypothetical accident.

Criticality analysis for the seven (7) MTR spent fuel arrangement in the NAC-LWT
cask was performed under normal and accident conditions, to satisfy the criticality
safety requirement of 10 CFR Parts 71.55 and 71.59 and the Safety Series No. 6. The
analysis demonstrated that, including ail caiculational and mechanical uncertainties,
the NAC-LWT remains subcriticai under normal and accident condition for all MTR
fuei elements that are bound in enrichment and fissile uranium loading by design
basis assembly.

5. ADMINISTRATIVE PREPARATION AND EXPERIENCES

a) Import-export experience on NAC-LWT cask (Attachment F)

The two 20-fi ISO standard containers, each bearing NAC-LWT type empty
shipping casks arrived on 11 February 1999. Early before their arrival, the PNRI had
already requested an Import Duty/Tax Exemption from the Department of Finance to
assist the local forwarder. The re-export provision of the same containers to the U.S.
DOE as consignee after the completion of SNF loading was also required and
submitted.

However, owing to the I MO Dangerous Goods Declaration provided by the
shipper, the containers, after their arrival aboard the vessei MAHIMAHI V29, suffered
a 11-day delay, before they were transferred to PNRi. In spite of PNRI's immediate
acknowledgement as consignee for the cargo, the statement was not adequate or
sufficient enough for their prompt release from the Customs' Dangerous Goods Area.
An Affidavit was still needed, this time attesting that the cargoes were really
consigned to the Institute. The release of the shipping casks were covered by a Bill of
Lading, Packing List and Shipping Invoice. They were identified as NAC-LWT CASK
#4, stowed in container NACU850013-2 and NAC-LWT CASK #5, stowed in container
NACU850016-9.



h) NA C equipment and ioois-import/export experience (Attachment F)

Two more shipping containers, identified as TCIU 860046-2 and TCiU 860066-4,
arrived aboard vessei MV.ARKTIS TENDER iast 5 March 1999, bearing the Dry
Transfer System DTS), the intermediate Transfer System (ITS), empty fuel baskets,
hand tools and other spent fuel handling materials. The shipment underwent the same
Import Duty/Tax Exemption requirement from the Department of Finance. An Affidavit
which stated that the containers would be re-exported immediately to the U.S. owner
after the completion of spent fuel loading, was also submitted.

But the Bureau of Customs, for the same reason required PNRl to execute an
Affidavit of Letter of Commitment, stating again the immediate return of the shipping
containers to the U.S. owner in the U.S., which it did. This was in spite of the earlier
personal foliow-up of PNRi and US Embassy officials, along with CPi forwarders to the
Bureau of Customs, to facilitate the immediate transfer of the equipment to PNRl upon
arrival, by avoiding the Dangerous Goods Area.

c) Controlled access and security

In an effort to beef up on-site security in the PNRi compound during the arrival of
theft-prone hand tools, loading equipment and materials, an additional 7 security
guards were contracted from Citiesguards, the present security contractor of PNRI.
This was PNRl securiiy protection assurance given to NAC security officials during
their previous dialogue with the Institute's management. After the security briefing
and survey of the compound, the additional guards started to provide a 24-hr security
In designated iocations of the Institute during and after spent fuel loading activities.

The guard's were deputized to ensure that nobody without an identification card,
bearing AUTHORIZED TO ENTER RESTRICTED AREA can pass through the cordoned
enclosure. The work area as the primary enclosure was provided with visible radiation
signs and a rope aiong the secondary barrier. There was an apparent orderliness in
observing the secured area by PNRi personnel, in general.

d) Transport routing (Attachment F)

As early as March 1SS8, preparations were already made in identifying the best
transport route where the heavy radioactive caroo wouid pass. The preparation
considered the weight of the 80 to100-ton crane uipment to be used for SNF
loading operations in PNRl, and which is far heavier man the spent fuel-loaded cask
and its heavy duty truck combined. Of importance in the compound routing, the
concreting of the two truck entrance gutters, patching of potholes aiong the work
area and the widening of the sharp corner for the entry maneuver of the lengthy truck
were urger undertaken.p and. For the transport from PNRi site to the Port Area, the
preparation took into consideration the minimum number of bridges and the road
condition aiong the identified route.



A survey and sketch for the planned route for the in-iand transport of the
radioactive cargo from the PNRI compound to Port Area was drawn by PIMRI. The
sketch, which was confidential, was later adopted by U.S. Embassy and NAC security
officers, as the official route for the transport convoy.

e) Safeguards consideration

Under IAEA circular INFCIRC/153 (corrected), the paragraph on International
Transfers calls for notifying the Agency on any intended transfer out of the country of
safeguarded nuclear material in the amount exceeding one effective kilogram,, at
least two weeks before the nuclear material is to be prepared for shipping. This
requirement was done rather late, beyond PNRI control, by sending prior shipment
notice to the Agency safeguards inspectors to enable them to witness or to attach
security seals on the shipment containers. No Agency inspectors were able to come
over. "...

Nevertheless, the PNRI Safeguards staff stood witness during the spent fuel
withdrawal and loading operation and had coordinated with the reactor operations in
identifying withdrawn fuels for secondary verification.

f) PNRI Special Orders (Attachment D)

There were 4 PNRI Special Orders issued in connection with PNRI spent fuel
disposition; (i) S.O. No. 534, series of 1997, dated 4 November 1997, designating the
Project Managers of the PRR-1 Spent Fuels; (ii) S.O. No. 595, series 1997, dated 21
November 1997 on Assistance in the Technical and Administrative Preparation for
Shipment of PRR-1 MTR Spent Fuels; (iii) S.O. 048, series of 1999,dated 10 February
1999, Assistance in the implementation of the Loading and Transport of PRR-1 Spent
Fuels (Oplan Fuel Transport), and (iv) S.O. No. 084, series of 1999, dated 1 March
1999, Spent Fuel Transport implementation.

Special Order No. 084 enjoined active participation in the spent fuel loading
operations of the following Sections: Reactor Operations, Radiation Protection
Services, Safeguards, Analytical Measurement, information, Medical Clinic and
Motorpooi.

g) Radiological emergency consideration

A plan for the development of radiological emergency procedures, specific to the
spent fuel handling operations, was prepared to facilitate effective response action
during an unlikely accident. The procedures took serious consideration of the
response ac to be done in case of an accident during the delicate spent fuel lifting
and loading oF ations.
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FUEL UTILIZATION EXPERIENCE AND TECHNICAL SAFETY
REQUIREMENTS FOR SHIPMENT

a} Reactor operations experience with the spent fuel

The PRR-1 plate fuel elements were of three types: 30 fuel elements from the
original reactor core, which contain low enrichment uranium (LEU), and two types of
10 fuel elements each which were used to reload the core. The reload fuel elements
contained high enrichment uranium (HEU). AH three types were of the so-cailed MTR
kind of fuel and neariy identical externally, differing only in the content and
enrichment of uranium. All of the spent fuel were in wet storage in a tank of
demineralized water inside the reactor building.

In addition to the spent fuel elements, the PNRI was also committed to returning
to the U.S.A. a set of 18 loose plates containing HEU. These ioose plates were
intended to be used for reactor experiments but were never actually irradiated. The
loose plates were equivalent in uranium content to one fuel assembly in the reload
batch. The spent elements and the ioose plates were ail the HEU fuei in the
possession of the PNRi.

Following is a simplified operating history of the spent fuel:

26 Oct 1964 Commencement of high-power operation.
Negligible integrated energy release from low-power testing.
Core loading: 30 F.E., each 134g U-235, 20% enrichment.
Power: 1 MW.

24 Mar 1971 First reload. 324 MWd integrated energy release.
Core loading: 30 fuel elements, as foiiows:
20 F.E., each 134g U-235, 20% enrichment (carried-over)
10 F.E., each 155g U-235, 93% enrichment (newly-loaded)
To wet storage: 10 F.E., each 134g U-235, 20% enrichment.
Power: 1 MW.

30 Jul 1973 Second reload. 425 MWd integrated energy release.
Core loading: 30 fuei elements, as foiiows:
18 F.E., each 134g U-235, 20% enrichment (carried-over)
10 F.E., each 155g U-235, 93% enrichment (carried-over)
2 F.E., each I37g U-235, 93% enrichment (newly-loaded)
To wet storage: 2 F.E., each 134g U-235, 20% enrichment.
Power: 1 MW

30 Mar 1977 Power reduction due to instrumentation problems.
567 MWd integrated energy release.
Core loading: no change.
Power: 500 kW.
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27 Jul 1981 Third reload, core down-sizing, and another power reduction.
611 MWd integrated energy release.
Core loading: 26 fuel elements, as follows:
6 F.E., each 134g U-235, 20% enrichment (carried-over)
10 F.E., each 155g U-235, 93% enrichment (carried-over)
2 F.E., each 137g U-235, 93% enrichment (carried-over)
8 F.E., each 137g U-235, 93% enrichment (newly-loaded)
To wet storage: 12 F.E., each 134g U-235, 20% enrichment.
Power: 100 kW.

24 Oct 1984 Last day of operation of plate-type core.
617 MWd integrated energy release.
To wet storage: 26 F.E. (entire core).

b) Technical safety requirements for shipment

The spent fuel had to comply with Appendices A and B of the PNRI contract with
the U.S. Department of Energy before they would be accepted for shipment. Appendix
A was essentially a detailed physical description of the fuei and of its burnup. People
at the Savannah River Site assisted the PNRi in the compilation of the data that went
into Appendix A, drawing on their sources of old fuei specifications and drawings to
provide information that was not available at the PNRI.
Below is a highly condensed summary of the information that was used to compile
Appendix A.

Fuei Eiement Description (quoted from the reactor's 1960 Safety Analysis Report):

"The fuel is of the General Electric Flat Plate type as shown in Figure 3 (included in
this report as Figure 1 in Attachment A). Each element consists of two aluminum side
plates and 18 equally-spaced fiat fuei plates. The meat of the fuei plate is a uranium-
aluminum alloy, about 30w% uranium enriched to 20% U-235 (reload fuel was 93%
enriched), sandwiched between 15-mii aluminum cladding on each side. The plate is
fabricated by the so-called picture frame technique. The fuei plates are 0.060 inch
thick, 2.79 inches wide, and 25 inches long. The active, fuel bearing length is 24
inches. When assembled in the fuel element, plates are separated by a 0.1-inch gap
for water passage. Two identical end boxes position the fuel element in the grid and
provide handles for refueling. Including end boxes, the elements are nearly 40 inches
long. The eiements may be inverted and rotated to achieve more efficient utilization of
the fuel."

Number of ]?uel Elements
Nominal Enrichment
Nominal U-235 Per Element
Total U-235 in Batch
Total U in Batch

Total Spent Fuel Elements
Total Original U-235
To! iginal U

4
20

,040
,324

6,
23,

30
20
134
.58
.76

50
965
464

%
g
g
g

g
g

10
93
137

1,369.26
1,470.02

%
g
g
g

l
l

10
93

155
,555.21
,669.61

%
g
g
g

10



Integrated Energy Release
Estimated Total U-235 Burnup
Estimated U-235 Burnup Range

Estimated Total Pu-239 Content

617 MWd
775 g
0.2 % in F.E. with smallest burn-up
20 % in F.E. with largest burnup
60 g

Aside from the spent fuel above, the 18 unirradiated loose plates contained a
total 147.54 g of uranium, 137.47 g of which was U-235, an enrichment of 93%.

Appendix 8 of the contract was essentially a description of the criteria that the
transport package containing the spent fuel elements must satisfy before it could be
received by the U.S. Department of Energy at its Savannah River Site. The USDOE
contractor (NAC international) had most of the responsibility of assuring that its
transport equipment met the Appendix B criteria. However, PNRI was responsible for
the following items:

1. Measuring the leakage (if any) of fission products from the spent fuei after they
were loaded into the shipping casks, to ensure that they met safety limits. This
was done by filling the casks with demineralized water, with the fuel inside, and
then measuring the radioactivity in water samples over a 12-hour period. None of
the PNRI spent fuel elements have faiied, and this test was passed with several
orders of magnitude to spare.

2. Measuring the shipping cask for external contamination, and verifying it was
within limits, in PNRI's case, the shipping cask was ioaded dry, so there was no
opportunity for it to get any external contamination in addition to what it had
upon arrival. Nevertheless, PNRi measured and verified that the contamination
was very small and acceptable.

3. Shipping a sample of the water from the spent fuei storage tank to Savannah
River Site for microbiological analysis. Appendix B provided detailed instructions
for taking and packaging the samples. The samples were taken and sent by PNRI
per instructions.

7. IMPLEMENTATION OPERATION

a) Spent fuel loading procedures and operation

The PRR-1 spent fuel were shipped to the U.S.A. in special shipping casks
licensed by the U.S. Nuclear Regulatory Commission and the U.S. Department of
Transportation. Two casks were needed to hold all of the fuel.
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Shipping Cask Description (quoted from the cask's Safety Analysis Report):

"The NAC-LWT spent-fuel shipping cask has been developed by NAC International
Inc. (f\IAC) as a safe means of transporting pressurized water reactor (PWR) fuel,
boiling water reactor (BWR) fuel, material test reactor (MTR) fuel elements, and
metallic fuel. The cask design is optimized for legal weight over the road, with a gross
weight of less than 80,000 pounds. {The cask alone weighs 52,000 pounds.) The cask
provides maximum safety during the loading, transport, and unloading operations
required for spent-fuel shipment. The NAC-LWT cask assembly is composed of a
package that provides a containment barrier, preventing the release of radioactive
material. The actual containment boundary provided by the package consists of a 4.0-
inch thick bottom plate, a 0.75-inch thick, 13,375-inch inner diameter shell, an upper
ring forging, and an 11.3-inch thick closure lid. The cask lid closure is accomplished
using twelve, 1-inch diameter bolts. The cask has an outer shell, 1.20 inches thick, to
protect the containment shell and also to enclose the 5.75-inch thick lead gamma
shield. Neutron shielding is provided by a 5.0-inch thick neutron shield tank with a
0.24-inch (6 mm) thick outer wall, containing a water/ethylene glycol mixture and 1.0
weight percent boron (58 w/o ethylene giycoi; 39 w/o demineralized water; 3 w/o
potassium tetraborate [K2B4O7J). The neutron shield tank system includes an
expansion tank to permit the expansion and contraction of the shield tank liquid
without compromising the shielding or overstressing the shield tank structure.
Aluminum honeycomb impact limiters are attached to each end of the cask to absorb
kinetic energy developed during a cask drop, and limit the consequences of normal
operations and hypothetical accident events."

A diagram of the NAC-LWT cask is included as Figure 2 in Attachment A.

NAC international shipped other equipment to the PNRi to be used to load the
NAC-LWT casks. These were the Dry Transfer System (DTS), the Intermediate
Transfer System (ITS), baskets that fit in the NAC-LWT cask and hold fuel elements,
and various smaller tools and accessories. The DTS and ITS are described in the
section describing how the loading was done. These other equipment filled up two
other ISO-standard 20-foot shipping containers.

Locally, an 80-ton mobile construction crane, an 18-ton forkiift, and a large air
compressor were rented, together with operating personnel.

Loading the Shipping Casks

The NAC-LWT cask was designed to be up-ended and submerged into fuel
storage pools for direct underwater loading of spent fuel. Unfortunately, this was not
an option in the Pf i because the weight of the cask exceeds the lifting capacity of
the reactor buildin crane, nd there was no space inside the building for a mobile
crane with the requir capacity. However, the shipping cask can also be loaded
outside the reactor bu ! by using smaller Intermediate transfer casks designed by
NAC. One intermediate «. fer cask was light enough to be handled by the reactor
building crane, but it can old only a few fuel elements at a time. Several trips were
necessary to fill one shipping cask.
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The transfer cask that was taken inside the reactor building was eaiied the
Intermediate Transfer System (iTS) by NAC. A diagram of the ITS is included as Figure
3 in Attachment A. (The diagram actually also shows another cask called the DTS
attached to the top of the iTS - more on this later.) The ITS was basically a set of two
cyiindricai lead shields nested together but separable - the inner Shield and the Outer
Shield, topped by a openabie gate-vaive-Iike lead shield called the Shieid Assembly
Adapter, all mounted on a wheeled base. The entire assembly weighed close to but
less than 10 tons. The Inner Shieid, the only part of the ITS that was actually lifted by
the reactor buiiding crane, weighed 1.5 tons.

The entire iTS assembly was carried inside the reactor building by a forkiift. A 10-
ton forkiift could have carried the load on levei ground, but the entrance to the
reactor building was down a steep ramp. For safety, an 18-ton forkiift was used. This
forkiift barely fit through the building's door.

inside the reactor buiiding, an empty metal basket which could hold 7 fuel
elements was loaded into the Inner Shield. The reactor building crane then lifted the
Inner Shield out of the ITS and into the fuel storage pool, where the basket was
manually filled underwater with fuel elements. The Inner Shield was fitted with a lid
while still underwater, and then was lifted out and deposited back inside the ITS. The
lid was removed and the Shieid Assembly Adapter was cranked to close the ITS. The
forkiift then carried the complete ITS assembly outdoors.

Meanwhile, an 80-ton construction crane had unloaded a NAC-LWT cask from its
ISO container and mounted it upright on an accessory baseplate. Another gate-valve-
like shield caiied the Cask Adaptor Assembly was mounted on top of the NAC-LWT
cask.

The 80-ton crane now positioned another type of transfer cask atop the ITS. This
other transfer cask - called the Dry Transfer System (DTS) by NAC - is basically
another cyiindricai lead shield, but open at the bottom instead of the top. A diagram of
the DTS is included as Figure 4 in Attachment A, and it is also shown attached to the
ITS in Figure 3. The DTS contained a grapple driven by machinery to pull a loaded
basket up and inside its cavity. The DTS had another gate-vaive-Iike shieid at its
bottom. After the DTS was properly mated to the ITS, the valves of the DTS and the
ITS were opened, and the grapple puiied up the loaded basket from the ITS into the
DTS. The valve of the DTS was closed and the DTS was disengaged from the ITS.

The DTS was lifted by the 80-ton crane and placed atop the Cask Adaptor
Assembly on the NAC-LWT cask. The valves of the DTS and the Cask Adaptor
Assembly were opened, and the DTS machinery then lowered the loaded basket
inside the cask. A diagram m the DTS whiie connected to the upright NAC-LWT cask
is included as Figure 5 in Atta hment A.

This sequence of ope ons was repeated until the NAC-LWT cask was full. (A
single cask held four bask each on top of another.) The Cask Adaptor Assembly
was removed and replaced s a bolted-in plug/shield. The cask was then sealed and
tested for leak-tightness, t: iaced inside its ISO shipping container.
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The rest of the spent fuel elements were loaded into the other cask in the same
way. The 18 unirradiated loose plates containing HEU were placed \ns\die a special
box and placed into one of the baskets together with the spent fuei.

The loading work was done by a combination of PIMRI's personnel, ISIAC
personnel, and hired operators of the rented equipment. AH the loading work was
done in five days, working 12-hour days.

b) Radiation monitoring and result (Attachment B)

The Radiation Protection Section has provided radiological control during spent
fuei transfer operation from the fuei rack and into the Intermediate Transfer System
(ITS) and finaiiy into waiting 2 NAC-LWT shipping casks via the DTS. Swipe tests were
done on the surface of each cask consistent with the requirement of Appendix B of
the shipment requirement. The Surface Contamination Test Certificate is enclosed for
each NAC-LWT cask. Test results gave measured values in 5 different locations of
each cask surface - ail below 185 Bq, well within the national regulatory limits for
levels of removable contamination.

A Certificate of Transport was issued by RPS, attesting the safe transport of the
radioactive cargo - that the shipment met ail national and international requirements
(see enclosure).

c) Documentation

A continuous video and still print activities were done as part of OPLAN Spent
Fuei Transport which began early in the arrival of the shipping containers. More
activities were planned to document every aspect of the spent fuei handling activities,
starting from the setting up of ITS, DTS and the NAC-LWT casks. Of importance was
the video scanning of the dedicate spent fuel lifting, loading and unloading into
appropriate containers, from the storage tank into the ITS, which then unloaded its
basketful of spent fuel into the shipping cask with use of the DTS.

The comprehensive video coverage captured the start of the transport convoy in
PNRI compound. More documented video and still shots were taken at the pier area
of embarkation and during unloading of the 4 shipment containers aboard the vessel
iWV SEA BIRD. The video cassettes will be edited for eventual public viewing.

d) Transport security (Attachment F)

The physical protection provided to the radioactive cargoes during their
transport to the Port Area was in-depth, pre-planned and consistent with IAEA
INFClRC/225/Rev.3 - The Physical Protection of Nuclear Material. Transport
information was limited only to trustworthy people involved in the shipment, Together
with DILG response Memorandum to DOST request for transport support, armed
escorts from the Philippine National Police and a Motorcycle Unit from the Quezon
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City poiice accompanied the transport convoy. This was made possible with the
coordination of U.S. Embassy security officials. With the convoy were two empty
back-up trucks acting as emergency substitute to immediately take over the hauling
of the two cargo containers in case of emergency. Equipped with transport
communication system, the convoy moved in near precision schedule from the
reactor site to the port-of-loading in South harbor. A team of radiation monitoring
personnel from the Radiation Protection Services went along with the transport
convoy.

e) Transport document and ownership transfer (Attachment C)

The scheduled arrival of the radioactive cargo at the Pier was in time for
document signing and acceptance by NAC/DOE official, in behaff of PNRI, Acting
Director Aiumanda M. de la Rosa, signed the Bill of Lading (as enclosed), considered
as transfer document for the spent fuel turn-over. The Acting Director also accepted
the original copies of related shipping documents. The signing was in response to the
Authorization to Ship (also enclosed) letter of 25 February 1999 sent to the Acting
Director by the U.S. DOE Savannah River Operations Office in South Carolina.

f) Radiochemlstry analysis (Attachment B)

Gamma Spectral Analysis of water samples obtained from the two water-filled
NAC-LWT cask after fuei loading was performed to satisfy the requirement of
Appendix B on Radionuclide Sampling Test. One liter of water sample for each cask
was counted for one hour for radioactivity determination in 3 counting schedule
intervals. The result for each test was well within the activity acceptance limit for Cs-
137 as set for the NAC-LWT cask. The result of test is enclosed.

g) Safeguards Inventory and verification (Attachment B)

The safeguards aspect of the SNF shipment calls for a ciear identification and
verification of al! assemblies to be removed from their safeguarded location. This
activity included the preparation of new Material Balance Report and Inventory
Change Report for submission to the IAEA.

A total of 50 MTR-type spent fuel assemblies were withdrawn from the storage
tank. Thirty (30) of these were the LEU type, while the other 20, HEU. Each assembly
withdrawn from the fuei rack was properly identified, verified and recorded. These are
presented in the LWT Basket Loading Diagram (as enclosed), until its insertion into
the Inner Shield basket of the ITS.

The LEU were the original 20% U fuel assemblies, while the HEU, the 93%. All
spent assemblies withdrawn were followed through, until their loading into two (2)
NAC-LWT casks outside the reactor building. One cask was loaded with 28
assemblies in vertical arrangement of 4 sets of 7 fuels each. The other cask had 22
assemblies in the same ar gement, plus 1 HEU fresh assembly of 18 loose plates.
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The overaii fissile content of the two shipping casks was 51 assemblies, equivalent to
about 7 kilograms of fissiie uranium.

The removal of 51 assemblies from the PRR-1 has reduced the fissile uranium
materials under safeguards in the country to about 0.60%. The Philippines used to
manage the safeguards record on PNPP-1 fresh fuel assemblies prior to their export
in 1S97. it has since managed the safeguards of PRR-1 fuel only, consisting of MTR
spent fuel and the TRIGA fuels.
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assistance for the safe transport of the spent fuel without delay. This was made
possible through the urgent request from DOST Secretary Filemon A. Uriarte, initiated
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Attachment A

Technical information of Spent Nuciear Fuel.
NAC-LWT Cask, Drv Transfer Svstem and

intermediate Transfer Svstem
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Attachment B

Shipping Test and Results



Republic of the Philippines
Department of Science and Technology
PHILIPPINE NUCLEAR RESEARCH INSTITUTE
Address: Commonwealth Avenue, Oiliman, Quezon City
P.O. Box Nos. 213 U.R, Quezon City; 932 Manila; 1314 Central, Quezon City
Telephone Nos.: 929-6010 to 19 Fax: 68804 PNRI PN Cat>/e: PHILNUCLEAR

1898- 1998

KALAYAAN
KAVAMANAN NOBAVAN

12 March 1999

CERTIFICATE OF TRANSPORT

Description of Material:

2 container Vans
MTR Spent fuel in USNRC Certified Transport Casks
NACU 8500132
NACU 8500169

Classification/Category of Package: Type B (U)

Maximum Dose. Rate Surface of O tainer Vans: 0.3 uSv/hr

Maximum Dose Rate at One Me rom Container Vans: 0.2 uSv/hr

Swipe Test Results: <185 Bq: Below regulatory limits for removable
contamination.

Transport Index: 0.3 uSv/hr

Remarks: This shipment h been found to meet all national and international
requirements fo: ; safe transport of radioactive materials.

EULINIA M. VALDEZCO
Head

Radiation Protection Services



Republic of the Philippines
Department of Science and Technology
PHILIPPINE NUCLEAR RESEARCH INSTITUTE
Address: Commonwealth Avenue. Oillman, Quezon City
P.O. Box Nos. 213 U.R, Quezon City; 932 Manila; 1314 Central, Quezon City
Telephone Nos.: 929-6010 to 19 Fax: 68804 PNRI PN Cable: PHILNUCLEAR

1898 - 1998

KAL.AYAAN
KAYAMANAN NO BAVAN

SURFACE CONTAMINATION TEST CERTIFICATE

Shipping Cask No.: LID 4
Cask Model: NAC - LWT

Serial No.: NAC DWG No. 315-390-04

Date Of Test: 11 March 1999

Client: NAC International

METHOD OF TEST:
Swipe samples were taken on various locations on the outside surface of the cask.
Sampling points are indicated in the attached sketch.

The samples were counted and analyzed using Germanium-Lithium (GeLi)
Multi-Channel Analyzer (MCA) Counting System

RESULTS OF TEST:
Results of analysis are indicated below for each of the sampling location

• Location Activity (Bq)
1 less than LLD
2 less than LLD
3 less than LLD
4 less than LLD
5 less than LLD

*LLD-1.0Bq

The measured values are all below 185 Bq and well within national regulatory
limits for levels of removable contamination.

Certified Correct:

EULINIA M. VALDEZCO
Head, Radiation Protection Services
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Republic of the Philippines
Department of Science and Technology
PHILIPPINE NUCLEAR RESEARCH INSTITUTE
Address: Commonwealth Avenue, Diliman, Quezon City
P.O. Box Nos. 213 U.R, Quezon City; 932 Manila; 1314 Central, Quezon City
Telephone Nos.: 929-6010 to 19 fax: 68804 PNRI PN Cable: PHILNUCLEAR

1898 - 1998

KALAYAAN

SURFACE CONTAMINATION TEST CERTIFICATE

Shipping Cask No.: LID 5
Cask Model: NAC - LWT

Serial No.: NAC DWG No. 315-390-04

Date Of Test: 12 March 1999

Client: NAC International

METHOD OF TEST:
Swipe samples were taken on various locations on the outside surface of the cask.
Sampling points are indicated in the attached sketch.

The samples were counted and analyzed using Germanium-Lithium (GeLi)
Multi-Channel Analyzer (MCA) Counting System

RESULTS OF TEST:
Results of analysis are indie

Location
1
2
3
4
5

*LLD-1.0Bq

clow for each of the sampling location
Activity (Bq)
less than LLD
less than LLD
less than LLD
less than LLD
less than LLD

The measured values are all below 185 Bq and well within natio
limits for levels of removable contamination.

dilatory

Certified Correct:

EULINIA M. VALDEZCO
Head, Radiation Protection Services
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Republic of the Philippines
Department of Science and Technology

PHILIPPINE NUCLEAR RESEARCH INSTITUTE
Address: Commonwealth Avenue, Diliman, Quezon City
P.O. Box Nos. 213 U.R Quezon City; 932 Manila; 1314 Central, Quezon City
Telephone Nos. 929-6010 to 19 Fax No.920-1646 Cable: PHILNUCLEAR Telex No.68804 PNRIPN

March 13,1999
MEMORANDUM for: Mr. LEONARDO LEOPANDO

> Head, Nuclear Research Operation

SUBJECT : Gamma Spectral Analysis of Water Samples Submitted by
the Nuclear Reactor Operation Group

Following are the results of radioactivity determination on water samples :

Sample Code

1) LWT-5
3/11/99
4:18 PM

2) LWT-5
3/11/99

10:18 PM

3) LWT-5
3/12/99

4:18AM

Date
Received

3/12/99

3/12/99

3/12/99

Cs-137 Act.
(Bq/L)

95.67

197.23

308.08

Co-60 Act.
1173KeV

(Bq/L)

1.02

3.36

8.36

Co-60 Act.
1332 KeV

(Bq/L)

1.56

2.71

7.22

Gamma spectral analysis was done on samples as received using an ORTEC
ADCAM 100 gamma counting system coupled to a high purity germanium detector.
Samples were counted for 1 hour using a 1 liter Marinelli beaker. Data analyses were
performed by FINDPEAK, REFLEX and EXCEL softwares.

/Analyst(s):

ConcepcionR. Matias
Science Research Specialist n

Luz y. Esguerra
Senior Science Research Specialist

Noted by:

FLORAL. SANTOS
Head, Analytical Measurements Research



Republic of the Philippines
Department of Science and Technology

PHILIPPINE NUCLEAR RESEARCH INSTITUTE
Address: Commonwealth Avenue, Dilimaa Quezon City
RO. Box Nos. 213 U.R Quezon City; 932 Manila; 1314 Central, Quezon City
Telephone Nos. 929-6010 to 19 Fax No.920-1646 Cable: PHILNUCLEAR Telex No.68804 PNRIPN

1 898 - 1 998

KALAYAAN
KAYAMANAN NG SAYAN

1

March 12,1999
MEMORANDUM for: Mr. LEONARDO LEOPANDO

Head, Nuclear Research Operation

SUBJECT : Gamma Spectral Analysis of Water Samples Submitted by
the Nuclear Reactor Operation Group

Following are the results of radioactivity determination on water samples:

Sample Code

l)LWT-4
3/10/99
6:40 PM

2)LWT-4'
3/11/99

6:40 AM

3)LWT-4
3/11/99

12:00 AM

Date
Received

3/11/99

3/11/99

3/11/99

Cs-137 Act,
(Bq/L)

189.68

252.43

252.60

Co-60 Act.
1173KeV

(Bq/L)

2.91

1.69

2.81

Co-60 Act.
1332 KeV

(Bq/L)

2.77

2.33

2.54

Gamma spectral analysis was done on samples as received using an ORTEC
ADCAM 100 gamma counting system coupled to a high purity germanium detector.
Samples were counted for 1 hour using a 1 liter Marinelli beaker. Data analyses were
performed by FINDPEAK, REFLEX and EXCEL softwares.

Analyses):

Conception^R.v Matias
Science Research Specialist II

0.
LuzAH. v./Lsguerra

Senior Science Research Specialist

Noted by:

FLORA L. SANTOS
Head, Analytical Measurements Research



March 12,1999
MEMORANDUM for: Mr. LEONARDO LEOPANDO

Head, Nuclear Research Operation

SUBJECT : Gamma Spectral Analysis of Water Samples Submitted by
the Nuclear Reactor Operation Group

Following are the results of radioactivity determination on water samples :

Sample Code Date Cs-137 Act.
Received (Bq/L)

l)LWT-4
3/10/99
6:40 PM

3/11/99 189.68

Co-60 Act.
1173KeV

(Bq/L)

Co-60 Act.
1332 KeV

(Bq/L)

2.91 2.77

2)LWT-4
3/11/99

6:40 AM

3)LWT-4
3/11/99

12:00 AM

3/11/99

3/11/99

252.43

252.60

1.69

2.81

2.33

2.54

Gamma spectral analysis was done on samples as received using an ORTEC
ADCAM 100 gamma counting system coupled to a high purity germanium detector.
Samples were counted for 1 hour using a 1 liter Marinelli beaker. Data analyses were
performed by FINDPEAK , REFLEX and EXCEL softwares.

Analyst(s):

Concepcion R. Matias
Science Research Specialist II

LVz Vj^fcsguerra
Senior Science Research Specialist

Noted by:

FLORA L. SANTOS
Head, Analytical Measurements Research



March 13.1999
MEMORANDUM for : Mr. LEONARDO LEOPANDO

v Head, Nuclear Research Operation

SUBJECT : Gamma Spectral Analysis of Water Samples Submitted by
the Nuclear Reactor Operation Group

Following are the results of radioactivity determination on water samples :

Sample Code Date Cs-137 Act.
Received (Bq/L)

DLWT-5
3/11/99
4:18 PM

3/12/99 95.67

Co-60 Act. Co-60 Act.
1173 KeV 1332 KeV

(Bq/L) (Bq/L)

1.02 1.56

2)LWT-5
3/11/9?

10:18 PM

3/12/99 197.23 3.36 2.71

3) LWT-5
3/12/99

4:18 AM

3/12/99 308.08 8.36 7.22

Gamma spectral analysis was done on samples as received using an ORTEC
ADC AM 100 gamma counting system coupled to a high purity germanium detector.
Samples were counted for 1 hour using a 1 liter Marinelli beaker. Data analyses were
performed by FINDPEAK , REFLEX and EXCEL softwares.

Analyst(s):

Conception IX. Matias
Science Research Specialist II

Luz j
Senior Science Research Specialist

Noted bv :

FLORA L. SANTOS
Head, Analytical Measurements Research



MTR-28 LWT Basket loading Diagram (Philippine Facility)
Cask ID: . LWT- 4

Loaded By:
Serial No.:
Verified:

Loaded By:
Serial No.:
Verified:

Loaded By: t . $
Serial No.:
Verified:

Atfa

Unique ID

F-30
Decay Heat

0.31
Unique ID

F-6
Decay Heat

"0.22

Decay Heat

" 0 . 3 7 ^
Unique ID

J"F-9
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"037
Unique ID

"F-7"

Unique ID

"•""F-5 " '

Decay Heat
" 0 . 3 9 " "
Unique ID

F-4
Decay Heat

"0.22

Loaded By: L-<,.
Serial No.:
Verified:



MTR-28 LWT Basket loading Diagram (Philippine Facility)
Cask ID: . LWT- 5

Loaded By:
Serial No.:
Verified:

I Unique ID §

Loose Plate

Loaded By:
Serial No.:
Verified:

Loaded By:
Serial No.:
Verified:

SIS'- OSO-02,

Unique ID

"F-24~"
Decay Heat

Unique ID

F-27"
Decay Heat

0"36

Decay Heat

"0.37
Unique ID

" F - 3
Decay Heat

0^38

Unique ID

"""F-28~

Unique ID

F-26
Decay Heat

0.21
Unique ID

: F-25"
Decay Heat

0^6

Loaded By:
Serial No.:
Verified:
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T-810 P.12/15 F-472

Department of Energy
Savannah Rivar Operations Oftica

P.O. Box A
Aiken, South Carolina 29802

IEB25DB9

Dr. Alunaanda Dela Rosa
Director
Philippine Nuclear Research Institute
Department of Science and Technology
Commonwealth Avenue
Dilman, Quezon City

Philippines

SUBJECT: Authorization to Ship Spent Nuclear Fuel (SNF) to Savannah River Site (SRS)

Dear Dr. Dela Rosa:

The United States Department of Energy (DOE) and Westingbouse Savannah River Company
have completed the review of Appendix A Agreement DOESRAAF-98-022, Numbers 1 through
3, dated November 18, 199? and number 4, dated February 11, 1999. DOE has reviewed the
representation made in the Appendix A documents and has approved the shipment as Authorized
Material. You are hereby authorized to ship fifty-one (51) SNF assemblies, detailed in The
referenced Appendix A, in two LWT casks to SRS an a schedule that ensures arrival in United
States territorial water on the previously agreed upon date.

Any questions may be directed to me at 803-557-3759 or to Billy Chambers at 803-557-3750.

Sincerely,

L D. Clark, Manager
Spent Nuclear Fuel Program

UD-99-0143

cc: K Chacey (EM-67), HQ (concur)
Roy Boyd, NAC International



02/25/99 THU 16:04 FAX 8035573996 DOE-SR, SFMD
El 00.

Department of Energy
Savannah River Operations Office

P.O. Box A
Aiken, South Carolina 29802

Dr. Alumauda Dela Rosa
Director
Philippine Nuclear Research Institute
Department of Science and Technology
Commonwealth Avenue
Oilman, Quezon City

Philippines v .

SUBJECT: Authorization to Ship Spent Nuclear Fuel (SNF) to Savannah River Site (SRS)

Dear Dr. Dela Rosa:
The United Stales Department of Energy (DOE) and Westinghouse Savannah River Company
Lave completed ihe review of Appendix A Agreement DOESRAAF-98-022, Numbers 1 through
3. cited November IS, 1998 and number 4, dated February 11, 1999. DOE has reviewed the
rep.(..-mentation made in the Appendix A documents and has approved the shipment as Authorized
Material You are hereby authorized to ship fifty-one (51) SNF assemblies, detailed in the
l.'iWcnced Appendix A, in two LWT casks to SRS on a schedule that ensures arrival in United
S^ies territorial water on the previously agreed upon date. " \

Any questions may be directed to me at 803-557-3759 or to Billy Chambers at 803-557-3750.

Sincerely,

W. D. Clark, Manager
Spent Nuclear Fuel Program

UD-99-0143

cc: K. Chace) c'EM-67), HQ (concur)
Roy Boyd, NAC International
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United States Department of Energy (DOE)
Savannah River Operations Office (SR)

Spent Fuel Management Division (SFMD)

From:

Phone;

Phone: 803-557 -
Fax: 803-557-3996

or 803-557-376^

Time:

Total Pages (including cover)

Message:_
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CODE NAME: "CONGENBILL" EDITION 1978 BILL OF LADING PAGE 1
Shipper

\ Philippine Nuclear Research Instiiutc
flvITR Research Reactor, Commonwealth. Avenue
Dillman, Quezon City I 101, Philippines
Mr. Leonardo Leopando
63-2-929-6011: fax 920-1646_.
Consignee

Westinghouse Savannah River Company
U S Dept. of Energy, Savannah River Site
Building 105-L
Akin, SC 29802 USA
David Blanchard 1-803-557-6087 / 3564

I Notify Address

Schenker International Inc.
1300 Diamond Springs Road, Suite 104
Virginia Beach VA 23455
George Mc.Iunkin, 757-464-1 960 / 464-3094 (fax)

B/L NO. 1

Reference No.

This is to certify that the above-named materials are properly
classified, described, packaged, marked and labeled, and are in
proper condition for transportation according to the applicable
regulations of the Department of Transportation.

Signatory:.
(as or on behalf"of trie shipper}

Vessel

MY'SEA BIRD
Port of Loading

MANILA

Port of Discharge

NWS CHARLESTON, SC, USA

Shipper's description of goods .. Gross weight

Radioactive Material, Fissile NOS; IMO Class 7; UN 2918;
Physical Form: Solid; Chemical Form: Enriched Uranium;
Highway Route Controlled Quantity; Exclusive Use Shipment

1 20' Shipper Owned ISO Container NACU-850013(2) (1) NAC-LWT-4 Cask; 26,576kg
USA/9225/B(U)85,Rev.l5 Containing 28 Irradiated Nuclear Fuel Elements;
Radionuclides: U, MFP; 2700 Curies, ( 100 TBq); U235: 3107 gr
Radioactive Hi Labels, Class 7; Transport Index:_<0.1 j Seal #: NAC 2043
Max Dose: @ Surface:_<0.5 mr/hr; @ 1 Meter:_<0.1 mr/hr;

1 . 20' Shipper Ov/ned ISO Container NACU-850016(9) (1) NAC-LWT-5 Cask; 26,576kg
USA/9225/B(U)85, R.ev.15 Containing 23 Irradiated Nuclear Fuel Elements;
Radionuclides: U, MFP; 1300 Curies,^ 48 TBq); U235: 2983 gr
Radioactive HI Labels, Class 7; Transport Index:_<0.1 j Seal #: NAC 2145
Max Dose: @ Surface:_<0.5 mr/hr; @ 1 Meter:_<0.1 mv/hr,

Import authorized under US Nuclear Regulatory Commission General License in accordance with
10CFR110.27(a)(l).

24 Hour Emergency Response: 1-703-527-3887 or 1-800-424-9300

#2.

Freight payable as per
CONLINEBOOKING dated ....

FREIGHT ADVANCE

Received on account of freight:

Time used for loading days hours.

S H I P P E D at the Port of Loading in apparent good order and condition on
board the Vessel for carriage to the Port of discharge or so near thereto as
she may safely get the goods specified above.

Weight, measure, quality, condition, contents and value unknown.

IN WITNESS whereof the Master of Agent of the sail Vessel has signed the
number of Bills of Lading indicated below all of this tenor and date, and one
of which being accomplished the others shall be void.

FOR CONDITIONS OF CARRIAGE SEE OVERLEAF

| Freight payable at

i
| Place and date of issue
i N/ iA M T f A OT-TTT T



I MO DANGEROUS GOODS DECLARATION

Shipper

Philippine Nuclear Research Institute
MTR Research Reactor, Commonwealth Avenue
Dillman, Quezon City 1101, Philippines
Mr. Leonardo Leopando
63-2-929-6011; fax 920-1646

Consignee

Westinghouse Savannah River Company
U S Dept. of Energy, Savannah River Site
Building 105-L
Akin, SC 29802 USA
David Blanchard 1 -803-557-6087 / 3564

Reference numbers (s)
Booking no.
Forwarder Ref: 12960037070

Carrier

Schenker International Charter/ Poulsn

Container packing certificate/vehicle declaration

DECLARATION

II is declared that the packing of the container/vehicle has been carried out in
accordance with the General Introduction, IMDG Code, paragraph 12.3 or
17.7.7

TO BE COMPLETED FOR SHIPMENTS IN CONTIANERS OR VEHICLES

Name/status, company/organizalion of signatory
NAC International

Place and date
MANILA, PHILIPPINES

Signature on behalf of packer

Blake Williams
Ship's name and voyage No.

MV SEA BIRD
Port of Loading

MANILA
Port of discharge
NWS, CHARLESTON, SC, USA

Goods Delivered as:

Breakbulk cargo

Unitized cargo

Bulk packages

Type of unit (container),
trailer, tank, vehicle, etc.)

Open

Closed

Insert "X" in appropriate box

Marks & Nos. If
applicable, identification
or Registration
Numbers(s) of the Unit

NACU850013-2

Gross mass
(Kg), net
quantity/mass

NACU 850016-9

Number and king packages, proper shipping name/correct technical name,
IMO ^\stz<6 class/division, UN number, packing group, flashpoint (in C.c.c),
control and emergency temperatures, identification of the goods and MARINE
POLLUTANT. EmS No., and MFAG Table No.

Radioactive Material, Fissile NOS; IMO Class 7;
UN 2918; Exclusive Use Shipment
Physical Form: Solid; Chemical Form: Enriched Uranium;
1 20' Shipper Owned ISO Container NACU-850013(2) 26,576kg
(1) NAC-LWT-4 Cask; USA/9225/B(U)85, Rev. 15
Containing 28 Irradiated Nuclear Fuel Elements;
Radionuclides: U, MFP; 2,700 Curies, ( 100 TBq);
U235: 3107 gr Radioactive III Labels, Class 7;
Transport Index:_<0. l_; Seal #: NAC 2043
Max Dose: @ Surface:_<0.5 mr/hr; @ 1 Meter:_<0.1 mr/hr;
1 20' Shipper Owned ISO Container NACU-850016(9) 26,576kg
(1) NAC-LWT-5 Cask; USA/9225/B(U)85, Rev. 15
Containing 23 Irradiated Nuclear Fuel Elements;
Radionuclides: U, MFP; 1300 Curies, ( 48 TBq);
U235: 2983 gr Radioactive III Labels, Class 7;
Transport Index :_<0.1_; Seal #: NAC 2145
Max Dose: @ Surface:_<0.5 mr/hr; @ 1 Meter._<0.1 mr/hr;

24 Hour Emergency Response: 1-703-527-3887 or 1-800-424-9300

This column may be left
empty apart from the
heading, in which case
insert appropriate
description)

ADDITIONAL INFORMATION In certain circumstances special information/certificates are required, see IMDG Code, General Introductions, Par. 9.7.1/9.7.2

DECLARATION

hereby declare that the contents of this consignmenl are fully and accurately
described above by the correct technical names(s) (proper shipping names(s)), and
are classified, packed, marked and labeled/placarded, and are in all respects in
proper condition for transport according to the applicable international and national
and government regulations.

Name/status, company/organization of signatory
NAC Internationa!

Place and date
MANILA, PHILIPPINES 14 March 1999

Signature on behalf of shipper

Blake Williams



CODE NAME: "CONGENBILL" EDITION 1978 BILL OF LADING PAGE 2

Shipper

Philippine Nuclear Research Institute
MTR Research Reactor, Commonwealth Avenue
Dillman, Quezon City 1101, Philippines
Mr. Leonardo Leopando
63-2-929-6011; fax 920-1646
Consignee

NAC International % Hake Associates
1790 Dock Street
Memphis, TN 38113 USA
Kevin Block
1-901-942-2206; fax 942-22073
Notify Address

Schenker International Inc.
1300 Diamond Springs Road, Suite 104
Virginia Beach VA 23455
George McJunkin, 757-464-1960 / 464-3094 (fax)

Vessel

MV SEA BIRD
Port of Loading

MANILA

Port of Discharge

CHARLESTON, SC, USA

B/LNO. 1

Reference No.

This is to certify that the above-named materials are properly

classified, described, packaged, marked and labeled, and are in

proper condition for transportation according to the applicable -

regulations of the Department of Transportation.

Sionatorv: /ftfL*/^WoL s
(as or on behalf of the shipper)

Shipper's description of goods Gross weight

1 20' Shipper Owned ISO Container, TCIU860043-2, STC 5 PACKAGES 15,196 KGS
RADIOACTIVE MATERIAL, EXCEPTED PACKAGE,
LIMITED QUANTITY MATERIAL, UN2910,
SCHEDULE 1, CLASS 7.

1 20' Shipper Owned ISO Container, TCIU860066-4, STC 14 PACKAGES 19,822 KGS
RADIOACTIVE MATERIAL, EXCEPTED PACKAGE,
LIMITED QUANTITY MATERIAL, UN2910,
SCHEDULE 1, CLASS 7.

Shipper Owned Articles of International Trade being returned to Owners Facility in USA

24 Hour Emergency Response: 1-703-527-3887 or 1-800-424-9300

Freight payable as per
CONL1NEBOOKING dated ...

FREIGHT ADVANCE

Received on account of freight:

Time used for loading days hours.

SHIPPED at the Port of Loading in apparent good order and condition on
board the Vessel for carriage to the Port of discharge or so near thereto as
she may safely get the goods specified above.

Weight, measure, quality, condition, contents and value unknown.

IN WITNESS whereof the Master of Agent of the sail Vessel has signed the
number of Bills of Lading indicated below all of this tenor and date, and one
of which being accomplished the others shall be void.

FOR CONDITIONS OF CARRIAGE SEE OVERLEAF

Freight payable at

AS AGREED
Place and date of issue

MANILA



NAC
INTERNATIONAL

Atlanta Corporate Headquarters • 655 Engineering Drive • Norcross, Georgia USA 30092 • (770)447-1144 • Fax:(770)263-0293

Date: 14 March 1999
Invoice No.: NAC-T06

SHIPPING INVOICE/ PACKING LIST
"VALUES FOR CUSTOMS PURPOSE ONLY"

SHIPPER:
PHILIPPINE NUCLEAR RESEARCH
INSTITUTE
MTR RESEARCH REACTOR,
COMMONWEALTH AVENUE
DILLMAN, QUEZON CITY 1101,
PHILIPPINES
MR. LEONARD LEOPANDO

CONSIGNEE:
WESTINGHOUSE SAVANNAH RIVER
COMPANY
U S DEPT. OF ENERGY, SAVANNAH RTVER SITE
BUILDING 105-L
AKIN, SC 29802 USA
DAVID BLANCHARD 1-803-557-6087 / 3564

PACKAGE NO. DESCRIPTION VALUE USD

CONTAINER NACU850012-7 (26,576 KG gwt)
CASK #1 NAC-LWT CASK #4 800,000.00

STOWED IN CONTAINER NACU850013-2
RADIOACTIVE MATERIAL, FISSILE NOS,
IMOClass7; UN 2918;
Physical Form: Solid; Chemical Form: Enriched Uranium

CONTAINER NACU850015-3 (26,576 KG gwt)
CASK #2 NAC-LWT CASK #5 800,000.00

STOWED IN CONTAINER NACU850016-9
RADIOACTIVE MATERIAL, FISSILE NOS,
IMOClass7; UN 2918;
Physical Form: Solid; Chemical Form: Enriched Uranium

TOTAL VALUE FOR CUSTOMS PURPOSES USD 1,600,000.00

US GOODS AND ARTICLES OF INTERNATIONAL TRADE, BEING RETURNED TO THE
UNITED STATES

CERTIFIED TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE

BY:
Blake Williams
NAC INTERNATIONAL

Page 1 of 1



DOE Task 6 24 Hour Points of Contact

Agency
NAC

Schenker

DOE

OAEP

NAEA

PNR1

Name
Dixon Parker
3lake Williams

George McJunkin
Prapat Suthamtarikul
John Tanara
Roy Raralio
Bill Chambers
Bill Clark
Roy McLain
Emergency (24/7)

Virat Sripetdee (Thai)

Hudi Hastowo (Ind)

Magno Yoshisaki
Leonardo Leopando

Office
1-770-447-1144
On Travel

1-770-447-1144
1-757-464-1960
66-2-259-7640

63-2-552-7306
1-803-557-3750
1-803-557-3759
1-803-725-2206
1-803-725-1430

66-2-561-4079

62 21-756-0908

63-2-929-6011
63-2-929-6011

Cell
1-770-241-3057
Mot Available

1-770-354-1025

66-01-842-6342
0811 983 652
63-0918-858-4872

62-0818-173-374

63-973-745-808

Home
1-770-436-2585
Jakarta
Manila
Taipei
Hong Kong
1-770-926-5979
1-757-474-4320
66-2-331-5757

66-2-589-5536

Hotel

62-21-570-7440 thru 3/7
63-2-833-1234 thru 3/14
886-2-2720-1234 thru 3/17
852-2311-1234 thru 3/19

-

62-21-756-0202x5042

63-44-794-0361

-



IMO DANGEROUS GOODS DECLARATION

Shipper

Philippine Nuclear Research Institute
MTR Research Reactor, Commonwealth Avenue
Dillman, Quezon City 1101, Philippines
Mr. Leonardo Leopando
63-2-929-6011; fax 920-1646

Reference numbers (s)

Booking no.
Forwarder Ref: 12960037070

Consignee

NAC International % Hake Associates
1790 Dock Street
Memphis, TN 38113 USA
Kevin Block
1-901-942-2206; fax 942-22073

Carrier

Schenker International Charter/ Poulsen

Container packing certificate/vehicle declaration

DECLARATION

It is declared that the packing of the container/vehicle has been carried out in
accordance with the General Introduction, IMDG Code, paragraph 12.3 or
17.7.7

TO BE COMPLETED FOR SHIPMENTS IN CONTIANERS OR VEHICLES

Name/slalus, company/organization of signatory

NAC International

Place and date

MANILA, PHILIPPINES 14 March 1999

Signature on behalf of packer

Blake Williams
Ship's name and voyage No.

MV SEA BIRD
Port of Loading

MANILA
Port of discharge

CHARLESTON, SC, USA

Marks & Nos. If
applicable, identification
or Registration
Numbers(s) of the Unit

TCIU860043-2
TCIU860066-4

Number and king packages, proper shipping name/correct technical name, Gross mass
IMO hazard class/division, UN number, packing group, flashpoint (in C.c.c), (Kg), net
control and emergency temperatures, identification of the goods and MARINE quantity/mass
POLLUTANT, EmS No., and MFAG Table No.

2 - 20' SHIPPER OWNED CONTIANERS, 15,196kg
CONTAINING MULTIPLE PACKAGES, 19,822 kg
INSTRUMENTS, ARTICLES, TOOLS
Radioactive Material, Excepted Package,
Limited Quantity Material, UN2910,
Schedule 1, Class 7

GROSS WEIGHT INCLUDES WEIGHT OF ISO CONTIANER

24 Hour Emergency Response: 1-703-527-3887 or 1-800-424-9300

Goods Delivered as:

Breakbulk cargo

Unitized cargo

Bulk packages

Type of unit (container),
trailer, tank, vehicle, etc.)

Open

Closed

Insert "X" in< appropriate box

This column may be left
empty apart from the
heading, in which case
insert appropriate
description)

ADDITIONAL INFORMATION In certain circumstances special information/certificates are required, see IMDG Code, General Introductions, Par. 9.7.1/9.7.2

DECLARATION

hereby declare that the contents of this consignment are fully and accurately
described above by the correct technical names(s) (proper shipping names(s)), and
are classified, packed, marked and labeled/placarded, and are in all respects in
proper condition for transport according to the applicable international and national
and government regulations.

Name/status, company/organization of signatory

NAC International

Place and date

MANILA, PHILIPPINES 14 March 1999

Signature on behalf of shipper

Blake Williams

P



^INTERNATIONAL
Atlanta Corporate Headquarters • 655 Engineering Drive • Norcross, Georgia USA 30092 • (770)447-1144 • Fax:(770)263-0293

Date: 14 March 1999
Invoice No.: NAC-T06

SHIPPING INVOICE
"VALUES FOR CUSTOMS PURPOSE ONLY"

SHIPPER:

PHILIPPINE NUCLEAR RESEARCH
INSTITUTE
MTR RESEARCH REACTOR,
COMMONWEALTH AVENUE
DILLMAN, QUEZON CITY 1101,
PHILIPPINES
MR. LEONARD LEOPANDO
63-2-929-6011; FAX 920-1646

PACKAGE NO. DESCRIPTION

CONSIGNEE:

NAC INTERNATIONAL, C/O F W HAKE
ASSOCIATES
1790 DOCK STREET
MEMPHIS, TN 38113 USA
KEVIN BLOCK 1-901-942-2206 (FAX 2207)

VALUE USD

TCIU860043-2
TCIU860066-4

(TRANSFER FUEL SYSTEM ASSEMBLY)

5 PACKAGES TOOLS AND MATERIALS
14 PACKAGES TOOLS AND MATERIALS

TO BE USED TO HANDLE RADIOACTIVE MATERIAL

TOTAL VALUE USD 20,000.00

NOTE: US GOODS AND ARTICLES OF INTERNATIONAL TRADE, BEING
RETURNED TO THE UNITED STATES

CERTIFIED TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE

BY: /M
Blake Williams
NAC INTERNATIONAL

Page 1 of 1



^__NAC
fllNTERNATIONAL

Atlanta Corporate Headciuarters • 655 Engineering Drive • Norcross, Georgia USA 30092 • (770)447-1144 • Fax:(770)263-0293

Date: 14 March 1999

PACKING LIST

SHIPPER: CONSIGNEE:

PHILIPPINE NUCLEAR RESEARCH INSTITUTE NAC INTERNATIONAL, C/O F W HAKE
MTR RESEARCH REACTOR, COMMONWEALTH ASSOCIATES
AVENUE 1790 DOCK STREET
DILLMAN, QUEZON CITY 1101, PHILIPPINES MEMPHIS TN 38113 USA

6?2 S K H ^ F A X 92<M646 KEVIN BLOCK 1-901-942-2206 (FAX 2207

CONTR. NO. TCIU860043-2 TOOLS AND MATERIALS (TOOLS OF TRADE)
(TRANSFER FUEL SYSTEM ASSEMBLY)

Pieces KGS
1 IP-2 Dry Transfer System 8,845
2IP-2 Empty Fuel Baskets 1,814

DX 2 LWT Base PJates with Chains - 2,041
Tare wt of container TCIU860043-2 2,495

5 Subtotals 15,196

TC1U860066-4 TOOLS AND MATERIALS (TOOLS OF TRADE)
(TRANSFER FUEL SYSTEM ASSEMBLY)

Pieces KGS
1 IP-2 Cask Adapter 4,309
1 IP-2 ITS Adapter 4,309
1 IP-2 Underwater Fuel Cut Unit 3,175
1 IP-2 Container with ITS System 3,402
1 IP-2 Lift Yoke 907
1 Small Base Plate 544
5 Cases Leak Test Equipment 454
2 Generators with no fuel 136
1 IP-2 h Hand Tools 544

Tare wt of container TCIU860066-4 2,041
14 Subtotals 19,822

NOTE: US GOODS AND ARTICLES OF INTERNATIONAL TRADE, BEING
RETURNED TO THE UNITED STATES

CERTIFIED TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE

BY:
Blake Williams
NAC INTERNATIONAL
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2. The designated personnel from the Radiation Protection Services Unit are directed to participate
in the preparation and implementation of the routine radiological procedures and mesurements,
including the conduct of radiation monitoring activities during the following actwities:

(a) loading/handling of spent fuel into the transfer cask, the transport casks and the shipping
containers inside and outside the reactor building

(b) loading of fuel-bearing casks/containers into transport vehicles

(c) ' the in-iand transport of the material from the reactor site, PNRI, to the designated port-of-exil: in
Manila Harbor.

They shall participate in the preparation and implementation of the relevant radiological emergency
procedures applicable during the implementation of the activities. '

3. The designated personnel from the Analytical Measurement Research Unit ;are directed to perform
radiochemistry laboratory analysis of spent fuel water coolant samples, in coordination with the
Reactor Operations Unit Group;

4. The designated personnel for the Documentation activities are directed to v/ork as a group in Irie
proper documentation through video and print activities of the spent fuel operations, starting from the
arrival of the empty casks/containers at the PNRI until the departure of the spent-fuel loaded transport
vehicle from the reactor site to the port-of-exit.

5. The designated personnel from the Medical Clinic shall participate in the preparation and
implementation of the emergency medical procedures and measures, if necossary, relevant to the
activities in the handling, loading and transportation of the spent fuels inside and outside the reactor
work areas. :

6. The designated personnel from the Motorpool Unit are directed to remain on stand-by readiness
during the operations. '-:-

You are also directed to render overtime service after office hours and dgring Saturdays, Sundays and
Holidays as necessary, for the duration of the activities.

For proper coordination and control, the Project Managers are hereby directed to coordinate the work
of designated personnel, Each of the above-mentioned Units or Group shall submit a report of
accomplishment to the Office of the Director, through the Project Managers within one (1) month after the
completion of the operations.

This order shall take effect immediately and shall be in force until the completion of the tasks.

EDILBERTOA.CABAIIFIN
Officer-in -Charge

/so-sp«ntfuel



Attachment D

Special Orders



Republic of the Philippines STAND
Department of Science and Technology

PHILIPPINE NUCLEAR RESEARCH INSTITUTE
Address: Commonwealth Avenue P.O.Boxes: 213 U.P., Quezon City 932 Manila

kl97SO DiLman, Quezon City 1314 Central, Quezon City

Telephones: 929-60-10 to 19 Fax: 920-16-46 Telex: 66804 PNRI PN Cable: PHILNUCLEAR
4 November 1997

PNRI Special Order No. -/ j 4-
Series of 1997

To: Mr. Magno B. Yoshisaki
Head, Safeguards, NRLSD

Mr.;Leonardo S. Leopando
Head, Reactor Operations, NSTD

SUBJECT: Project Managers for the Disposition of the PRR-1 Spent Fuels

You are hereby designated as Project Managers for the disposition of the PRR-1 spent
fuels which will be contracted for shipment to the United States by the US Department of Energy.
EDLOW International Co. coujd be the designated US DOE Shipment Contractor which would
provide assistance in ail aspects of shipment preparations from the reactor site to the port of exit
in a Manila harbor. For the above tasks, you will discharge your functions and responsibilities
consistent with the following terms.

Mr. M.B. Yoshfsaki - Project Manager for the Technical and Administrative
Preparation of spent fuel shipment from the reactor building to the port of exit.

1. Interface with Ediow and in coordination with PNRi management, undertake
technical and administrative preparations for the spent fuels that would lead to their
eventual shipment out of the country.

Mr. L.S. Loopando - Project Manager for the Technical and Administrative
Preparations of spent fuels within the reactor bundling and their loading into
shipping containers inside and outside the reactor building.

2. Interface with Edlow and in coordination with PNR! management, undertake
technical and administrative preparations for the spent fuels, their handling and
loading into transport containers and other relevant considerations.

You are also authorized to call on any PNRI official/personnel for assistance in your
assigned functions and responsibilities. You shall make periodic consultations with one another
concerning shipment problems and appropriately inform the undersigned or officer-in-charge for
monitoring purposes.

This designation shaii be in addition to your normal work assignments and shaii not entail
any additional compensation.

CARLITO R. ALETA
Director



File: KXttelpSO

^ ep r^ 21 November 1997
PNRI Special Order No. S ? 6
Series of 1997

To: Mr. TEOFILO LEONIN - Head, RIA, NRLSD
Mr. OSROXZON L.AMPARO - Head, SD, NRLSD
Ms. SYLVIA S. BUSINE - Senior SRS, SG, NRLSD
Ms. JULIETTA SEGUIS - Senior SRS, SG, NRLSD.
Ms. ESTRELLA CASEREA - Senior SRS, RPU, NSTD
Mr. DEMETRIO SALOM - SRS II, RPU, NSTD

SUBJECT : Assistance in the technical and administrative preparation for shipment
of PRR-1 MTR spent fuels

You are hereby directed to provide technical and administrative assistance to the
designated Project Managers, Messrs. MAGNO B. YOSHISAKI and LEOPANDO S.
LEONARDO for the disposition of PRR-1 spent fuels with the following terms of reference.

1. Mr. TEOFILO LEONIN - shall prepare a radiological emergency preparedness response
plan for the spent fuel while in transit from reactor site to port of exit and submit a report
for official documentation.

2. Mr. OSROXSON L.AMPARO - shall assist in providing logistics support consistent
with the draft contract agreement between RP and U.S. DOE in connection with the
proposed shipment of PRR-1 spent fuel to the United States.

3. Ms. SYLVIA S. BUSINE & JULIETTA SEGUIS - in coordination with Mr. MAGNO B.
YOSHlSAKt, the Program Manager for spent fuel post-loading activities:

a) shall assist in the preparation of a road map indicating the in-land transport route
for the spent fuel carrier from reactor site to port of exit;

b) shall assist in going to the Department of Interior and Local Governments (DILG)
to make arrangement for a police security escort during the spent fuel
transport to the port of exit (with security communication assistance);

c) shall assist in canvassing for an in-land transport firm to be contracted for the
transport of spent fuels from reactor site to port of exit and their loading into ocean
carrier (with security communication provision);

d) shall assist in requesting for clearances with the Philippine Port Authority for
access permit to the Bureau of Customs on port of debarkation of empty fuel
containers and enbarkation of fuel-loaded containers;



e) shall assist in making preliminary arrangement with the Internationa! Container
Corporation at port area regarding loading contract of spent fuel cargoes.

f) shall assist in the preparation and submission of detailed safeguards notification
report to the IAEA on the impending spent fuel shipment consistent with INFCIRC
153 (corrected).

g) shall assist in informing appropriate authorities, like the DOST and DFA concerning
the proposed disposition of PRR-1 spent MTR-type fuels to the United States.

f) shall assist in the negotiation with the GSIS Group of Insurance in securing a
limited accident liability insurance for the spent fuel shipment from the reactor site
to port of exit.

4. Ms.ESTRELLACASEREAANDMr.DEMETRIO SALOM-

a) shall conduct radiation monitoring activities inside and outside the reactor building:
during handling and on-loading of spent fuels into empty containers and transport
vehicle.

b) shall provide radiation monitoring activities during the entire in-iand transport
movement of spent fuels.

You are required to interface with the Project Managers on problems encountered and for
instructions on assigned duties and responsibilities. For monitoring purposes, you are also
required to make a final report of your accomplishment consistent with shipment time-table, to be
used as reference materials during pre-shipment interfacing with U.S. shipping contractor.

This directive shall be in addition to your normal work assignments and shall not entail
additional compensation.

ALUMANDA DE LA ROSA, Ph. D.
Offlcer-in-Charge

mby



Republic of the Philippines
Department of Science and Technology
PHILIPPINE NUCLEAR RESEARCH INSTITUTE
Address: Commonweal^ Avenue, Dlllman, Quezon City
ROBoxNos. 213 U.R Quezon City; 932 Manila; 1314 Central, Quezon City
Telephone Nos, 929-6010 to 19 FaxNo.920-1646 CaWe: PHILNUCLEAR 7e/exNo.6Se04PNRIPN

..mi.i«mirw»iiuniim»

1B9B - 1998

KALAYAAN
KATAMANAN NSaAVkli

PNRt Special Order No.
Series of 1999

TO

10 February 1999

SUBJECT:

Ms. EuHma Valdezco
Head.RPU

Dr. Emma Cancino
Head, Medical Clinic

Mr. Alan Borras
Sr. Science Res. Specialist

Dr, Graceta Oe Leon-Cuevas
Chief, Finance and Admin. Division

Ms, Flora Santos
Head, AMR

Ms. Rhodora Leonin
Head, Information Services

Mr. Lopito Caiuag
Sr, Science Res. Specialist

Assistance in the Implementation of th« Loading and Transport of PRR-1 Spent
Fuels (Oplan Fust Transport)

In the interest of the service, you are hereby directed to provide technical and administrative
assistance to the designated Project Managers, Mr. Magn© B. Yoshlsaki and Mr. Leonardo S. Leopando
of the Oplan Fuel Transport. For the above purpose, you are hereby directed to undertake the following:

1. Ms. Eulinia Valdezco

> To take charge in the preparation and implementation of the routine radiological procedures and
measurements, Including the conduct of radiation monitoring activities during the following
activities:

a) loading/handling of spent fuel into the transfer cask, the transport casks and the shipping
containers inside and outside the reactor buHding

b) loading of fuel-bearing casks/containers into transport vehicles

c) the in-land transport of the material from the reactor site, PNR.I to the designated port-of-exit
in Manila harbor.

> To take charge in the preparation and implementation of the relevant radiological emergency
procedures applicable during the implementation of the activities In item no. 1.



2. Ms. Flora Santos

> To take charge in the radiochemistry laboratory analysis of spent fuel water coolant samples, in
coordination with the Reactor Operations Group.

3. Dr. Emma Cancino

>. To take charge in the preparation and implementation of the emergency medical procedures and
measures, if necessary, relevant to the activities in the handling, loading and transportation of the
spent fuels inside and outside the reactor work areas.

4. Ms. Rhodora Leonin, Mr. Alan Borras and Mr. Lopito Caiuag

> To take charge as a group in the proper documentation through video & print activities of the Opian
Fuel Transport starting from the arrival of the empty casks/containers at the PNRI untii the
departure of the spent-fuel loaded transport vehicle from the reactor site to the port of exit,

5. Dr.GracetaDLCuevatf " uM,\,

> To ensure the availability of appropriate PNRI vehicles, if necessary, in the implementation of the
emergency procedures and for the use of US engineers/technicians involved in Opian Fuel
Transport.

> To facilitate payment of overtime pay, if necessary, for PNRI personnel, in accordance with
government rules and regulations.

For proper coordination and control, the Project Managers are hereby directed to coordinate all
the work assignments of the above-designated personnel. Each of the assigned personnel shall
submit a report of accomplishment to the office of the Director through the Project Managers within one
(1) month of the completion of the Opian Fuel Transport, for documentation and future references.

This Order shall take effect immediately and shall be in force until the completion of the tasks.

For guidance and compliance.

comm99-A

ALUMANDA M. DELA ROSA, PhD.
: Acting-Director

0" fljll



Republic of the Philippines
Department of Science and Technology

PHILIPPINE NUCLEAR RESEARCH INSTITUTE
Address: Commonwealth Avenue, Dilimon, Quezon City
RO.BoxAfos.213 U.R Quejon Cfty; 932 Manila; 1314 Central, Quezon City
Telephone Nos. 929-6010 t o ] ? Fax No. 920-1646 Cable: PHILNUCLEAfi fetexNo 68804 PNRIPN

18!»B- 1998

KAL.AYAAN

PNR1 SPECIAL ORDER NO..
Series of 1999

March 01,1999

T O : . Ail Concerned Personnel

Reactor Operations UnH

Messrs: 1. LopitoCaiuag
2, JohnMarquez
3, Renato Bafiaga
4, Vfrgifio Santiago« '
5, Danilo Diaz
6, Arthur Salih

Radiation Protection Services Unit

1. Ms. Esfrelia Caseria
2. Ms, Editha Marceio
3. Mr. Demetrio Salom
4. Mr, Jose Calaycay
5. Mr. Louie del Castillo

Analytical Measurment
Research Unit

1. Ms. Luz Esguerra

2, Ms. Concepcion Matias

Documentation

1. Mr. Simptido Bayron
2. Ms. Justing Cerbolles
3. Mr. Marceio Bautista

7. Roberto Fontanitla
8. Alberto Alvarez
9. Crisol Wfanueva
10. Diosdado Quiambao
11. Florante VakJerrama, Jr.

6. Mr. Joselito de {a Cruz
7. Mr. Ver Soriano
8. Mr. Abelardo Innovero
9. Mr. Remigio Sarmiento

Medical Clinic

1. Dr. Gerardo Jose Robies

2. Ms, Laura Pineda

Motorpooi

1. Mr. Jaime Esteban
2. Mr. Pablito Maat
3. Mr. Rolando de Guzman

SUBJECT: Spent Fuel Transport Implementation

In the interest of the service, you are hereby directed to participate in the implementation of the
loading and transport of the PRR-1 spent fuel, with the following duties and responsibilities.

1. The designated Reactor Operatfons UnH Personnel are directed to participate in the overall spent
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Ref.
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No.:

->rffs Unit
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The Under Secretary of Energy
Washington, DC 20585

May 13, 1996

Carlito R. Aleta
Philippine Nuclear Research Institute
Commonwealth Avenue
PO Box 213 UP, Diliman Quezon City
Philippines

Dear Mr. Aleta:

Enclosed please find a copy of the Department of Energy's Record of Decision on
a Nuclear Weapons Nonproliferation Policy Concerning Foreign Research
Reactor Spent Nuclear Fuel.

In the Record of Decision, the Department of Energy, in consultation with the
Department of State, announces its decision to accept and manage foreign
research reactor spent nuclear fuel containing uranium enriched in the United
States. This spent fuel acceptance policy supports the Reduced Enrichment for
Research and Test Reactors program and furthers the United States' goal of
seeking to eliminate worldwide civil commerce in highly enriched uranium.

Approximately20metric_tons of spent nuclear fuel will be received and managed
at the Department's Savannah River Site in South Carolina and the Idaho National
Engineering Laboratory. The spent fuel will be shipped to the United States over
13 years through two military ports. A maximum of approximately 150 to 300
shipments through the Charleston Naval Weapons Station and five shipments
through the Concord Naval Weapons Station will be necessary during the 13-year
spent fuel acceptance period. Shipments through the Charleston Naval Weapons
Station are expected to begin in the summer of 1996. Shipments through the
Concord Naval Weapons Station in California are expected to begin in the
summer of 1997.

If you have any questions, please contact David Huizenga, Deputy Associate
Assistant Secretary, Nuclear Material and Facility Stabilization, at
(202)586-5151.

Sincerely,

Thomas P. Grumbly

Enclosure



Department of Energy
Washington, DC 20585

February 8, 1996

Mr. Carlito R. Aleta
Philippine Nuclear Research Institute
Commonwealth Avenue
P. 0. Box'213 UP
Diliman, Quezon City
Philippines

Dear Mr. Aleta;

I ,am enclosing a copy of the Summary of the final Environmental
Impact Statement on a Proposed Nuclear Weapons Nonproliferation
Policy Concerning Foreign Research Reactor Spent Nuclear Fuel.
The Department of Energy, in cooperation with the State
Department, prepared the final Environmental Impact Statement.

This study analyzes the potential environmental impacts of
adopting a policy to manage foreign research reactor spent fuel
containing uranium enriched in the United States.. In particular,
the study examines the comparative impacts of several alternative
approaches to managing the spent fuel. The analyses demonstrate
that the impacts on the environment, workers and the general
public of implementing any of the alternative management
approaches would be small and within applicable Federal and state
regulatory limits.

The Department's preferred approach>to managing the spent fuel,
referred to in the study as the "preferred alternative," is for
the Department to receive the spent; fuel into the United.States,
and to/;man;age it at the-Department's Savannah River Site in South
Carolina and the Idaho National Engineering Laboratory in Idaho.
•The spent fuel would be shipped to the United States oyej^lSfy-ejars
through two military ports. The Charleston Naval Weapons Station
in South Carolina would receive about one to two shipments every
morfth beginning in 1996. The Concord Naval Weapons Station in
California would receive far fewer shipments (as few as five
shipments over a 13-year period) beginning in "1997.

The final Environmental Impact Statement is a three-volume
document, approximately 4000 pages in length. Volume 1 (494
pages) describes the policy considerations of adopting a policy to
manage foreign research reactor spent fuel, and the potential
environmental impacts. Volume 2 (1111 pages) contains eight
appendices relating to the technical analyses. Volume 3 (2230
pages) contains the public's comments on the draft Environmental
Impact Statement, the Department's responses to those comments,
and summaries of the 17 public hearings held throughout the United
States during the 90-day comment period on the draft.

Printed with soy ink on recycted paper



If you would like another copy of the entire study, a particular
volume, or an additional copy of the Summary, we would be pleased
to send it to you. Please let us know by calling the Department's
Center for Environmental Management Information at 1-800-736-3282
(toll-free) or write to:

U.S. Department of Energy
Center for Environmental Management Information
470 L'Enfant Plaza
East Southwest
Suite 7112
Washington, D.C. 20024

The entire document will be placed in the public reading rooms and
information locations listed in the Summary.

The Department will not make a final decision on whether to adopt
the proposed policy until late March 1996. Thank you for your
interest in this proposed action.

Sincerely,

Thomas P. Grumbl
Assistant Secretary for

Environmental Management

Enclosure



Department of Energy
Washington, DC 20585 D

August 8, 1996 Bf No: ^J4?&^

Dr. Carlito R. Aleta, Director
Department of Science and Technology
Philippine Nuclear Research Institute
P.O. Box 213 U.P.
Quezon City
Republic of the Philippines

Dear Dr. Aleta:

Thank you for your letter to me on June 21, 1996 concerning
shipment of spent fuel from your research reactor to the United
States. Since I was the individual responsible for preparation of
the Final Environmental Impact Statement on a Proposed Nuclear
Weapons Nonproliteration Policy Concerning Foreign Research
Reactor Spent Nuclear Fuel (the EIS), my name appeared in the
Record of Decision (ROD) and elsewhere as the point of contact for
inquiries on this subject. However, since completion of the EIS
and ROD, I have moved to new duties and other members of the
Department of Energy (DOE) staff will be responsible for
implementation of the new spent fuel acceptance policy.
Specifically, Mr. Kenneth A. Chacey (EM-67) is leading a team that
is making preparations for the first few shipments. After
completion of the initial shipments, DOE will likely transfer
implementation responsibility to one or more of our field offices.

In any case, I have passed your letter on to Mr. Chacey with a
request that he respond with answers to your questions. You
should be hearing from him soon. If you have any more questions
in the meantime, you can reach Mr. Chacey on (202) 586-9726 or by
facsimile on (202) 586-5256.

Sincerely,

Charles R. Head
Office of Nuclear Material and

Facility Stabilization
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Department of Energy
Washington, DC 20585

S F P r? f?
Ref. No

Mr. Carlito R. Aleta, Director
Department of Science and Technology
Philippine Nuclear Research Institute
Quezon City 932 Manila
Republic of the Philippines

Dear Mr..Aleta:

Thank you for your letter of June 21, 1996, expressing interest in
shipping spent nuclear fuel from the PRR-1 research reactor to the United
States. Your letter also requests specific cost and shipment
information.

We have enclosed a copy of the Implementation Strategy Plan for Foreign
Research Reactor Spent Nuclear Fuel Shipments for your information. This
document provides detail on the U.S. Department of Energy's strategy for
implementing the foreign research reactor acceptance policy.

In response to your specific questions about the extent of U.S. subsidy,
costs associated with the PRR-1 reactor spent fuel return, including
those df the shipping casks, technical assistance, and shipping
arrangements, will be covered by the U.S. Department of Energy (DOE).
DOE is developing a support services contract with a U.S. shipping
company under which services will be provided for shipping eligible spent
nuclear fuel to the United States. Use of this contract will eliminate
your need to directly contact service agents.

DOE is preparing a shipping schedule for spent fuel based on the
availability of casks and the ability of the DOE management site to
receive spent nuclear fuel. DOE will be contacting you in the near
future to discuss the details nece_ssAa>ry_fpx..&bipment of your fuel.

We welcome the opportunity to work with you and your staff to accomplish
our mutual goal of safe and efficient spent fuel shipment. If you have
further questions, please feel, free to contact me-at (202) 586-5151 ,,or
Ken Chacey, who is the Implementation Team Leader fpr this program, at
(202)" 586-9726. ... ,; ..,'' '/.- ...."V. V . ',. ; /

Sine,

David G. Huizenga
Acting Associate Deputy Assistant Secretary for

Nuclear Material and Facility Stabilization
Office of Environmental Management

Enclosure



US DOE Mission -PNRI Dialog
on

Spent Fuel Shipment Policy
20-24 March 1997

Venue: PNRI Administration Building and Reactor Building

Composition of US Mission

Ken Chacey, Dept of Energy-Headquarters, EM-67
Charles Messick, Department of Energy-Savannah River Operations Office
Gary Vest, Department of Energy-Savannah River Operations Office
James Matos, Argonne National Laboratory
Keith Brown, SAIC
Peggy Brooks, Westinghouse Savannah River Company
Jon Guy, Westinghouse Savannah Rivor Company
Iaian Ritchie, IAEA

PNRI Counterparts

Carlito R. Aleta, Director
Aida D. Eugenio, Deputy Director
Edilberto A. Cabalfin, Chief, Nuclear Services and Training Division(NSTD)
Domingo B. Domondon. Chief, Nuclear Regulations, Licensing and Safeguards

Division(NRLSD)
Alumanda de la Rosa, Chief, Atomic Research Division(ARD)
Pilar C. Roceles, Head, Technical Assistance Unit
Magno B. Yoshisaki, Head, Safeguards Section, NRLSD
Leonardo L. Leopando, Head, Reactor Operations Unit, NSTD
Samuel Pablo, Head, Engineering Services Unit, NSTD
Julietta Seguis, Senior Science Research Specialist, Safeguards Section, NRLSD
Sylvia Busine, Senior Science Research Specialist, Safeguards Section, NRLS
Fe O. Medina, Technical Assistant, Office of the Director

Site Assessment: M.B. Yoshisaki is the responsible person for PNRI
Reactor Fuel Data: L.L. Leopando is the responsible person for PNRI
DRAFT
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AHQQNNE NATIONAL LABORATORY
Enrichstt&t for Res**rch

Teat Reactors (RBRTBL) Program
9700 South C&sa Aveau4, Bldg. 207

IL 60435-4841

Mate*

* * r o* ^ S-M«J1:

(63OJ 252-6738
1630)

th& HERTS Worid Wide Web sitfci
h ttp:/ /w*w, td.aLnl.gpv/RERTR/RfiKTR-html

Maroh 11,1907

Dr. Caglito Aieta, Oitector
lrndcwr B««eftrcli Iturtv

Dear Dr. Aleta:

Tbi& meaastge is to Jet you know our travel plans to the Philippines and to
ask yaax assistance with, tt^&fiortatzost from the hotel in Manila to the
reactor site. The nine members of the V.S- delegation are Hated on page two.

We axe scheduled to arrive in Manila from Taipei on 20 Match 1997 at 0940
on. Malaysia* Airlines flight #371. We then plan, to obtain our own
tmngportfttion to the Hyatt Kegeoqy Manila Hotel at 3702 Rosas B$HL,
arriving around 1115.

We would appreciate it if you could help us with transportation from the
hotel to the reactor site at sibout 1200 on 20 March. W* could start work
about 1300.

Mr. Cbacey plan* to depart Manila on .Friday, 21 March. Dr. Matos plans to
depart on Saturday* 22 March, The remaining seven tfuembere plan, to depart
Manila on Sunday, 23 March, If «H of the work is not completed on
20-21 March, we hope that it can be compteted on Saturday, 22 March.



15.-9G TTVBfSMS CONTROL • S32 9294719 M3.7S2 P033

We iroitfd Eke to woik in three grouped are
available. Gr«3pl would addreas the Reactor Site Assessment CheckUftt.
Group2 would work on gathering the ftiel data, requested in the Savannah
River Site Appendix A, data, on the operating history of the fuel, and data on
fuel element radiation levels and thermal heat load. GxtnxpS would inspect
the ftiel elements.

It is important that ate delegation inspect each of the spent ftieJ elements
thai axe candidates for atepment. In tibia w^and, -we would appreciate it if
yon could provide uadexwate? lighting in the pool or storage area so that the
fuel ctemesitB **?^ be h b d

Do any of the fuel elements have IAEA seals? if they
appreciate ft if you \rouid request IAEA permission to unseal the cJcaaents
for visual inspcctit»a.

We look forward to hearing from JGU soon and we are looking forward to
you in

Mcmbcra of the U.S. Delegation

U Keaneth Chacey, Head of DelegatioBu Department of Enexjgjr
o ATiaw iCrait«, Avmn Crmtrol and Disaraaament Agency
3 Charles Messwdt, IJepartment of Ts&ergy/SsLVuwttiih Mvcr Opemtions Office

^ . Q « y Vca^ Depertafiat of Eaeigy/Sarannfih River OperalMwui Office
v 5. Steward CRear, Wc^ttogiaoude Sacrannah Stiver Compaoy

6 Helen Peggy Bzooks, Wcstinghouse Savannah HfqerComp
h S W t i b S h Rber Com

- Helen Peggy Bzooks, W t i g
*. Johu <Suy. Westingbotiae Sawannah Rber Company
a. Jame* Matos, Argonne National Laboratocy
& Keith Brown, Science AppKcatiaM tntemabonal Corporation



Republic of the Philippines STAND
Department of Science and Technology

PHILIPPINE NUCLEAR RESEARCH INSTITUTE
Address: Commonwealth Avenue P.O.Soxes: 213 U.P., Quezon City 932 Manila

Diliman, Quezon City 1314 Central, Quezon City

Telephones: 929-60-10 to 19 Fax: 920-16-46 Telex: 66804 PNRI PN Cable: PHILNUCLEAR

27 October 1997

Ms. CAROL R. ELLIOTT
Contracting Officer
Contract Management Division
Department of Energy
Savannah River Operations Office
P.O. Box A, Aiken
South Carolina 29802

SUBJECT: Contract DE-AC09-98SR18921 Between the Department of Energy
(DOE) and the Philippine Nuclear Research Institute

Dear Miss Eliott,

We are pleased to inform you that the above-subject draft Contract agreement sent us by
your office in mid September for our consideration and acceptance was finally decided upon after
the USDOE contractor team has visited the spent fuels and the reactor building last 24 October
1997. Our discussions with the contractor were mainly clarificatory in nature in some contract
provisions of mutual concern and obligations.

We therefore find the draft Contract acceptable.

Meantime, we continue our local shipment preparations for our spent fuels. We appreciate
your being in touch with us in connection with the Contract signing.

Very truly yours,

CARLITO R.ALETA
"Director

cc. Hon. WILLIAM G. PADOLiNA



NAC
I N INTERNATIONAL

Atlanta Corporate Headquarters • 655 Engineering Drive • Norcross, Georgia USA 30092 • (770)447-1144 • Fax:(770)263-0293

Date: 22 January 1999
Invoice No.: NAC-T06

CONSIGNEE:

PACKAGE NO.

PACKING LIST

Mr. Leonardo Leopando
Head, Reactor Operation Section
PNRI
Commonwealth Avenue
Dillman, Quezon City 1101
Philippines
Telephone: +63-2-929-6011 thru 6019
Fax: +63-2-920-1646
lsl@pacific.net.ph

DESCRIPTION WEIGHT IN KGS

CASK#1 NAC-LWT CASK #4 26,309 KG
STOWED IN CONTAINER NACU850013-2
RADIOACTIVE MATERIAL, EXCEPTED PACKAGE,

EMPTY PACKING, UN2910, SCHEDULE 4, CLASS 7,
LMDG PAGE 7104.

CASK n NAC-LWT CASK #5 26,308 KG
STOWED IN CONTAINER NACU850016-9
RADIO ACTIVE MATERIAL, EXCEPTED PACKAGE,
EMPTY PACKING, UN2910, SCHEDULE 4, CLASS 7,
IMDG PAGE 7104.

TOTAL WEIGHT ' 52,617 KG

CERTIFIED TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE

BY:
SCHENKER INTERNATIONAL INC. AS AGENTS
FOR NAC INTERNATIONAL

Page I ofi



_ N A C
^•INTERNATIONAL

Atlanta Corporate Headquarters • 655 Engineering Drive • Norcross, Georgia USA 30092 • (770)447-1144 • Fax:(770)263-0293

Date: 22 January 1999
Invoice No.: NAC-T06

SHIPPING INVOICE
"VALUES FOR CUSTOMS PURPOSE ONLY"

CONSIGNEE:

PACKAGE NO.

Mr. Leonardo Leopando
Head, Reactor Operation Section
PNRI
Commonwealth Avenue
Dillman, Quezon City 1101
Philippines
Telephone:+63-2-929-6011 thru 6019
Fax: +63-2-920-1646
lsl@pacific.net.ph

DESCRIPTION VALUE USD

CASK#1

CASK #2

NAC-LWT CASK #4 800,000.00
STOWED IN CONTAINER NACU850013-2
RADIOACTIVE MATERIAL, EXCEPTED PACKAGE,

EMPTY PACKING, UN2910, SCHEDULE 4, CLASS 7,
MDG PAGE 7104.

800,000.00NAC-LWT CASK #5
STOWED IN CONTAINER NACU850016-9
RADIO ACTIVE MATERIAL, EXCEPTED PACKAGE,
EMPTY PACKING, UN2910, SCHEDULE 4, CLASS 7,
IMDG PAGE 7104.

TOTAL VALUE FOR CUSTOMS PURPOSES USD 1,600,000.00

CERTIFIED TRUE AND CORRECT TO'THE B&ST OF OUR KNOWLEDGE

BY:
SCHENKER INTER^fATIONAI^INC. AS AGENTS
FORNAC INTERNATIONAL

Page 1 of 1



^ S S W ' APL
SHIPPERCPnncipal or Seller licensee and full address)

SCHENKER INTERNATIONAL AS AGENTS FOR

fiJAC INTERNATIONAL

655 ENGINEERING DRIVE

NORCROSS, GA 30092

CONSIGNEECNon-Negotlable Unleti Conilgned to Order)
(Unless provided otherwise, a consignment "To Order" means To Order of Shipper)

MR. LEONARDO LEOPANDO
HEAD REACTOR OPERATION SECTION PNRI
COMMONWEALTH AViSNUt;
niU,MAN,Q.lJF,7<ONOJTY 1101 PHILIPPINES
TEL:+63-2-929-60U THRU 6019 FAX:+63-2-920-1616

NOTIFY PARTY (Name and Full Address)

CPI TRANSPORT - SCHENKER
DRAGON RlJII.niNO. PASCOR DRIVE STO. NOINO
HAKANAQUK, MKTKO MANILA 1704
PIC: ROYRARALIO
l'HONJi: bW2 512 1300 FAX: 6332 512 1327

INITIAL CARRIAGE*

EXPORT CARRIER (Vessel, voyage, flag)
MAHIMAHI V29 US
PORT OF DISCHARGE
MANILA, P H I L I P P I N E S

PLACE OF RECEIPT*

PORT OF LOADING
OAKLAND, CA.
PLACE OF DELIVERY*

BILL OF LADING
PAGE 1 B/LNUMBER 7 0 2 1 5 3 5 3

EXPORT REFERENCES

SCIIRNKRR REP: 129-60-03707-0

CUSTOMS BKOKEK NO.: 3S47

FORWARDING AGENT

SCHENKER INTERNATIONAL, INC.
1300 DIAMOND SPRINGS ROAD, SUITE 104
VIRGINIA BEACH, VA 23455-3645 FMC#911-R

POINT OF ORIGIN
GA, USA

A L S O NOTIFY/Domestic Routine/Export Instructions/Pier Terminal/Onward Routing From Point Of Destination

Excess Valuation Please refer to Clause 7 iii) on Reverse Side PARTICULARS FURNISHED BY SHIPPER Payment by Cheque must be made to the order of APL Co. Pte Ltd

MKS.& NOS. NO. OF PKOS DESCRIPTION OF PACKAGES AND GOODS GROSS WEIGHT MEASUREMENT

20 ( SHIPPER OWNED CONTAINERS, CONTAINING

EMPTY SHIPPING CASK, GROSS WITH INCLUDING

WT OF ISO CONTAINER 58,000 LBS EACH

RADIOACTIVE MATERIAL, EXCEPTED PACKAGE,

EMPTY PACKING, UN2910, SCHEDULE 4, CLASS 7

IMDG PAGE 7104

26,309

26,308

52,617

**CTR NBR**
NACU850013
NACU850016

SEAL#1
PAD LOCK
PAD LOCK

SEAL#2 T/S
D20
D20

MODE
CY/CY
CY/CY

QUANT/TYPE
1 UNIT
1 UNIT

LADEN ON BOARD MAHIMAHI V29 ON 0 1 / 2 2 / 1 9 9 9 AT OAKLAND, CA.

NON-NEGOTIABLE COPY
BL NUMBER: 70215353
Page I o f 2
CONTINUED ON NEXT PAGE



APL BILL OF LADING

PAGE 2 B/LNUMBER 70215353

Excess Valuation Please refer to Clause 7 iii) on Reverse Side PARTICULARS FURNISHED BY SHIPPER Payment by Cheque must be made to the order of APL Co. Pte Ltd

MKS.& NOS. NO. OF PKOS DESCRIPTION OF PACKAGES AND OOODS GROSS WEIGHT MEASUREMENT

* FREIGHT AS ARRANGED
* FREIGHT PREPAID
* SHIPPERS WEIGHT, LOAD AND COUNT
* THESE COMMODITIES, TECHNOLOGY OR SOFTWARE WERE EXPORTED FROM THE UNITED STATES IN
ACCORDANCE WITH THE EXPORT ADMINISTRATION REGULATIONS. DIVERSION CONTRARY TO U . S .
LAW PROHIBITED.

TARIFF rTEM# FREIGHT CHARGES (subject to correction) PREPAID US*

5,480.00
32.00
16.00

154.00
0.00

5,682.00

COLLECT USJ

0.00
0.00
0.00
0.00

15.00
15.00

LOCAL CURRENCY

0.00
0.00
0.00
0.00
0.00
0.00

UE 073-5500 OCEAN FREIGHT 2.000VN G 2,740.00/VAN
FUEL ADJ FACTOR 2.000VN 0 16.00/VAN
VALUE ADDED TAX 2.000VN @ 8.00/VAN
DESTINATION DELIVERY CHG 2.000VN @ 77.00/VAN
DOCUMENTATION FEE ORIGIN 1.000EA @ 15.00/EA

TOTAL:

This document was created through the use of electronic Image technology and printed on a laser printer. Typeface may differ.
"Applicable only when used aimultl modal Bill of Lading
The undersigned Carrier hereby acknowledges receipt of the sealed container or packages or other shipping units said to contain the Ooods described above in apparent external good order and condition unless otherwise stated

The Shipper agrees, and the Consignee and every person purchasing this instrument for value, if negotiable, or otherwise having an interest in the Ooods is advised that the receipt, custody, carriage and delivery of the Ooods are
subject to all the terms and conditions set forth and incorporated by reference on this side and the reverse hereof, whether written, stamped or printed..

Aset of 3 originals of this bill of lading is hereby issued by the Carrier. Upon surrender to the Carrier of any one negotiable bill of lading, properly endorsed, all others shall stand void

APL Co. Pte. LTD., The Carrier
B THANK YOU FOR SHIPPING

AMERICAN PRESIDENT LINES

Authorized Signature

Date: 28-JAN-99

Place issued: Denver, CO U.S.A

BL NUMBER: 70215353

NON-NEGOTIABLE COPY BIS OFFING COMPLETE



JAN-22-'99 FRI 13:23 ID:CPI

George McJunWn To; Ct>l Manila Roy Raraflo .

TEL N0:632 5121326

O»te: 1/21/98 Tim<: 5:18:02 PM

8763 P02

Page 7 of 8

IMO DANGEROUS GOODS DECLARATION

MAC International
•15^ Engineering Drive
Norcross, GA 30092
770-147-11^1 phone
770-447-1197 fax •

Consignee
Mr. Leonardo Leopando
Head, Reactor Operation Section PNRI
Commonwealth Avenue

. Quezon City 1101 Philippines
63-2-928-<5011 thru 6019 Fax:+63-2-920-1646

DECLARATION

II is declared thai the packing of the contalner/vthicls has been carries out m
-/orrfanc* with (he General Introduction. IMOO Code, paragraph 123 or

TO P-e COMPLETED FOR SHIPMENTS IN CONTIANERF OR VEHICLES

Sinp'j name* and voyage No.

MV MAHI MAHI V.029

Port of d ischarge'" '

Manila, Philippines

Maiks & No?]
If applicable,
identification or
Registration numbersfs)
O(th» Unit

! NACU850013-2
:!ACU850016-9

Port of Lo»cfing"

Oakland

Refcfehcenimbers(s) 5_yj O ~
Booking no 70215353* 4t
horwarder Ref. 12960037070

Carrier

American President Une

Nan>e/«totuf.

NAC International

Place and date "~

Norcross. GA 15-Jan-99

Signature on behalf of picker

Blake Williams

Number and kino pactage*. proper stumping nawe/cofaet technical Gro«e mass
name, IMO hazard class/divt*ton, UN numb»r, packing group. (Kg), nat
flashpoint (In C.c.c), control and emergsney ternpefaloret, quantity/rrass
Wsntification of the goods and MARINE POLLUTANT. EmS No.,
and MFAG Table No.

2 20" SHIPPER OWNED CONTAINERS. CONTAINING 2 PC
EMPTY SHIPPING CASK. GROSS WITH INCLUDING WT OF
ISO CONTAINER 58.000 LBS. EACH
Radioactive Material. Excepted Package, Empty Packing.
UN2910, Schedule 4, Class 7

"EMERGENCY PHONE 423-575-9115

This column may t>« left
empty apart from the
heading, In which case
insert appropriate
description)

' ADUiTlONAl ifir"ORMATIOMTncertiinciicumtiancel ipieiiiln(ormSi5n.'C6rtirtc«ie* »ierequired.'wi«iid5-5o35!Gat«»r«lIm«»duciion7'5«f."§.?.V9-7.2

Dr-OLARATibKl

id« Daiivered at:

0 Breakbulk cargo

D United ca'30

Cl Bulk packages

Type of unll (container)
frailer, tank, vehicle, etc )

CJ Open

0 Closed

Insert "X" In appropriate hox

! hereby declare that the content* 6f (hit eentignment are fu«v >nrt atcur«te!y
] desciibed above by the correct technical namei{*> (ptoptr i~: wng n«me«(«)). oncf
I are classified, packed, marked and labeled/pt»c»«i»d <• —> m alt respects In
! proper condition for transport according to the app le t - •.U-i>atlon»l and national
! arid governmant regulations-

I
i

Name/statu*. "compony/orgiiniZBtion of Signatory"

NAG international

Place and data

Nbrcross. GA '

Signature onTJifiaif ot >• p^er

Blake Williams



lie (Hilillct ll.r l'l

DEIVVUTMHOT Ol? FINANCK
tlninn fintilrrnttl (,'ornrr VIII) Cnir Shut!

Mnnlln
n •KMWtftt

maw »**n*»n» .

hi ludoisctnrnl
|.:r4>f urn y 09, 1999

lo the Commissioner of (!tlsfnms, Mnniln.

In v»W of Che fcpicscnlnlion or ,V\\\\,\YV\XW, NWCtRAJlJlKSRAKCH
STlTI / l K, IJcpni Intent or .Science mid Technology it; its Ir.llw dnlcd jnnnnry 27, 1999,

ns well na Ilic nflidnvil of lite Acting Wiccloi of snfil fit in dnlcd Fdmiiiiy 09, 1999, the
shipment described licicnnder: f

2 ,X 20 * ronlr. S I C Shipping Cwh (C'nslt ff| NAC-f ,WT
Dish /M, slnivrd In cnnlalnrr NA(.'UII5001.1-2 and disk

' // 2: NAC-MYT Cnsft //5, sloivrd. in cmilnlner
NACUB500|(»-9) tovrrr.il by Nnc InlcriinllounMnvo.lrc i

. , No. Nnc-Ttlfi dnlcil Jnnnnry 22, 1999 ninl Illll of landing1

No. 7021535.1, undated per "h1/V Rnglc *Kxcr.lf<*(tr.<*

; VI2(511vnlncd nl USD (500,000.00 .'•,;.

.which wilt ho used na coutnind foi londing f.pcnl tenclor (hot in line ivilit Conlincl
DIUII09-9R.SKIR92I beiwenn U.S. Depaitiucnl oft'.neigy {[)$. Dqli) nntl the PU.xV,
mny he iciensVd upon idcnlificnlion, cxnntiunlion, nppinlsnl nnd lite giving of n bond in nil'
ntummt ct|it(il In one nhd.onelmlf ( I 1/7.) limes (he nsccitnined tlulicn, Inxcs nnd othci,:
ehingw pmstinnl lo Itio piovlslonsofScxIhiii I US (in) of jhoTiiilfTnud Oisloms (!o»lc, «>....;
mHcinlcii|"Condido»iaroiJhc,c_xpoi{nil<)U Ihcfcbfot jinyiucltt !of llm cOiicsfibiiding duilcft^
inxcs niHilher cliaigcs witliiil six (6) ntnnllu front the dnlc ofncccplnnconOf^ltlioJiup^il^
entry, subject to CA(|J No. 11-7-1 nnd subject flulhcr lo tlic comiilion Hint picvious
shipmcnls not cxpoited nflcr I lie Inpsc of lite snid.six (f») moittlis period, if miy, should be
ic-expoitcd.olheMvlso fttftnc sliiptuenls of jtlmllm Hidden by snid film shouid lid itdd m
nbeynnce pending complinncc llicicwllh. ' . . » * ' . . ' " '>

. Attention h Invited to Section (a) of the. Amended Joint Order Ho.. f-91, which Ix
quotedIwivitntkr: ' ' . . . . . "

' ' ' : . ' ' • ' ' . [ ' .

.1. "11M following Importation of floods ore exempt from (he requirement'of
Inspections: • . • • • • " . '

• *
rf. lhadx Importedpursuant to Section IQH of (he Tariff,,

and Customs Code ofth I'hllipplnMjwlMUwJMVM



II Is understood Ihnl Ihc xerox copies of lite supporting documents nllnched hereto
should Inlly with the orlginnl presented to thai Bureau.

I3y authority of the Secretary:

CONGGPCION S.
Director JV

Revenue Office

2nd Indorse monk
February 11, 1999

Honpectfuliy referred to thocollector .of Pustomo, MKlP. the
vithiniBclf-oxplonobory rtafe ImtorBomeht from the Dopt» ttf 'inehco
doted Fob. 09, 1999» with encloeureo» for opp^opriete etitionj* .»j
eubjeei to o i l oxietinij rUlfld rthd reedijil:ion&. ori tHo'HiatUi'i^rw.rfi

For tho Commisaibhor K'



Republic of the Philippines
Department of Science and Technology

PHILIPPINE NUCLEAR RESEARCH INSTITUTE
Address: Commonwealth Avenue, Diliman, Quezon City
P.O. Box Nos. 213 U.R Quezon City; 932 Manila; 1314 Central, Quezon City
Telephone Nos. 929-6010. to 19 Fax No. 920-1646 Cable: PHILNUCLEAR Telex No.68804 PNRIPN

Mr. Billy K. Chambers
U.S. Department of Energy
Spent Fuel Management Division
P.O. Box A
Aiken, SC 29802

10 February 1999

1898- 1998

KALAYAAN

The PHILIPPINE NUCLEAR RESEARCH INSTITUTE certifies:

That the spent nuclear fuel to be shipped to the U.S. Department of Energy meets the
acceptance criteria of Appendix B, Section B:

1 .a The physical condition of the spent nuclear fuel complies with all applicable
Transport Package certificate requirements.

1 .b The spent nuclear fuel is structurally sound such that it will not change shape
during handling.

l.c The spent nuclear fuel is not bent or deformed that could cause interference
with a cask basket or cask insert surfaces.

Additionally, it is certified that spent nuclear fuel was removed from the reactor core
without any cladding failure and without any other failure of material condition that
may require special handling or packaging for transportation or storage.

)A M. DELA ROSA, Ph.D.
Acting Director



INTERNATIONAL ^A £/
Atlanta Corporate Headquarters • 655 Engineering Drive • Norcross, Georgia USA 30082 • <770) 447-1144 • Fax: (770)263'0293:r

Date: 24 February 1999
Invoice.No.: NAC-T06

SHIPPING INVOICE
"VALUES FOR CUSTOMS PURPOSE ONLY"

SHIPPER: CONSIGNEE:

PHILIPPINE NUCLEAR RESEARCH NAC INTERNATIONAL, C/O F W HAKE
INSTITUTE ' ASSOCIATES
MTR RESEARCH REACTOR, 1790 DOCK STREET
S?^0™^™*!™^ MEMPHIS, TN 38113 USA

KEVIN BLOCK 1-901-942-2206 (FAX 2207)
MR. LEONARD LEOPANDO
63-2-929-6011; FAX 920-1646

PACKAGE NO. DESCRIPTION VALUE USD

(TRANSFER FUEL SYSTEM ASSEMBLY)

TCIU860043-2 5 PACKAGES TOOLS AND MATERIALS
TCIU860066-4 14 PACKAGES TOOLS AND MATERIALS

TO BE USED TO HANDLE RADIOACTIVE MATERIAL

TOTAL VALUE " USD 20,000.00

NOTE: US GOODS AND ARTICLES OF INTERNATIONAL TRADE, BEING
RETURNED TO THE UNITED STATES

CERTIFIED TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE

BY:
Blake Williams
NAC INTERNATIONAL

Page 1 of 1



tNAC
• 1 INTERNATIONAL

Atlanta Corporate Headquarters • 655 Engineering Drive • Norcross, Georgia USA 30092 • (770)447-1144 • Fax:(770)263-0293

Date: 22 February 1999

PACKING LIST

SHIPPER: CONSIGNEE:

OFFICE OF ATOMIC ENERGY FOR PEACE PHILIPPINE NUCLEAR RESEARCH INSTITUTE
V1BHAVADI RANGSIT ROAD MTR RESEARCH REACTOR, COMMONWEALTH
CHATUCHAK, BANGKOK 10900 AVENUE
THAILAND DILLMAN, QUEZON CITY 1101, PHILIPPINES
TELEPHONE: +66-2-561-4079 MR. LEONARD LEOPANDO
FAX: +66-2-561-3013 63-2-929-6011; FAX 920-1646

TCIU860043-2 TOOLS AND MATERIALS (TOOLS OF TRADE)

Pieces KGS
1 IP-2 Container with Dry Transfer System 8,845
2 IP-2 Containers with Empty Fuel Baskets 1,814
2 LWT Base Plates with Chains 2,041

tarewtofcontainerTCIU860043-2 2,495
5 Subtotals 15,196

TCIU860066-4 TOOLS AND MATERIALS (TOOLS OF TRADE)
Pieces KGS

1 IP-2 Container with Cask Adapter 4,309
1 IP-2 Container with ITS Adapter 4,309
1 IP-2 Container with Underwater Fuel Cut • 3,175

Unit
1 IP-2 Container with ITS System 3,402
1 IP-2 Container with Lift Yoke 907
1 Small Base Plate 544
5 Cases Leak Test Equipment 454
2 Generators with no fuel 136
1 IP-2 Container with Misc Hand Tools 544

Tare wt of container TCIU860066-4 2,041
14 Subtotals 19,822

CERTIFIED TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE

BY:
SCHENKER INTERNATIONAL INC. AS AGENTS
FOR NAC INTERNATIONAL



Attachment F

PNRI - Local Agency Communication Records
(DOST. DFA. DOF. CPI. DILG. PNP. Shipping Vessel, etc.)





©epartmenro
' } • • ; • MANILA

a
ffairs

27430

OFFICE OF AMERICAN AFFAIRS

06 September 1996

Rec'd by: !/?.•.- . .«»
Time ! rp-'yH,'"™
Date : 7. .T / . ....i«i
Ref. No.; . .../J^%&a.

B i r

to quote hereunder the text of
.il.

I;wish
U.S. Embassy entitled "DQE Authorizes Fof'el'gn
Spent. Fuel Shipments," which may be o.-f intet'est to the Institute:

a message from the
Research Reactor

"The first shipment of foreign research reactor spent fuel
containing Highly Enriched Uranium (HEU) orginally enriched in
the United States from research reactors in Chile, Colombia,
Germany, Sweden, and Switzerland is proceeding. This spent -Fuel
is being brought to the United States pursuant to D Q E ' B Final
Environmental Impact Statement on a proposed Nuclear Weapons
Nonproliferation Policy concerning foreign research reactor spent
nuclear fuel that was published in February 1996.

"On August 15, 1996, the Federal District
Carolina denied South Carolina's request far

first shipment to
fuel in Chile,

Court of South
a pre 1imi nary

the U.S. of foreign
Colombia, Germany,

has announced that it
will not appeal the Court's order to the U.S. Court of Appeals,
for the Fourth Circuit. The shipments from the countries
identified above will commence this month (August); the ships
will arrive in South Carolina in late September."

injunction to block the
research reactor spent
Switzerland and Sweden. South Carolina

Very truly yours,

For the Secretary of Foreign Affairs:

JOSE^lNA I. ESTRADA
Director, U.S. Division

The Director
Philippine Nuclear Research Institute



Republic of me Philippines
Department of Science and Technology

PHILIPPINE NUCLEAR RESEARCH INSTITUTE

STAND

Addrass: Commonwealth Avenue
Diliman, Quezon City

P.OJBoxes: 213 UJR,, Quezon City 932 Manila
1314 Central, Quezon City

T i p t o e s : 92SM30-1O to 19 ft*: 920-16-46 Atar 66804 PNRIPJfl Catio: PHILNUCLEAR

••-•47 October 1996

r DOST RECORDS SECTION
DR. WILLIAM G. PADOLINA
Secretary NOV
Department of Science and Technology
Bicutan, Taguig
Metro Manila

SUBJECT: Shipment of Spent Research Reactor Fuel to
the United States

Dear Secretary Padolina,

We are pleased to inform about recent developments related to
disposal of our research reactor spent fuel.

Recently, the U.S. Department of Energy (DOE), in consultation with the
Department of State announced its decision (Record of Decision on Nuclear
Weapons Non-Proliferation policy issued last 13 May 1996) to accept and
manage foreign research spent fuel containing uranium of U.S. origin and
enriched in the United States. This acceptance policy supports the U.S.
Reduced Enrichment for Research and Test Reactors (RERTR) program, as
it furthers the U.S. goal of seeking to eliminate worldwide civil commerce in
Highly Enriched Uranium ( HEU).

The U.S. offer has a cost-free provision on international shipment and
management of the spent fuels in the United States. Foreign Research Reactor
operators from developing countries, including the Philippines, stand to benefit
from the U.S. subsidy.

There are 20 HEU and 30 Low Enriched Uranium (LEU) spent fuels in the
storage facility of PRR-1. The safe return of the fuels would not only decongest
our storage space, but also minimize radiological concerns should a leak
develop as a result of their prolonged storage in the pool.

In response to our earlier query, the U.S. DOE sent a copy of its
Implementation Strategy Plan (Revision 0), detailing comprehensive
requirements to be completed if we decide to negotiate for a contract with the
U.S. DOE for the return of our spent fuel. The duration of the U.S. policy is 10
years, starting 13 May 1996. However this would be extended until 13 May 2009,
as long as spent nuclear fuel was discharged prior to the end of policy period.

j 0 E H . OF $Ci£MC£ & TECHMULUtir i



The plan states that U.S. DOE will enter into contract with Foreign
Research Reactor (FRR) operators to ensure that all DOE requirements for
spent fuel acceptance are met, including fuel acceptance criteria and
requirements for loading, shipping, reporting and tracking. Further, the pian
stipulates the contract will be signed with any FRR operator until the DOE
Headquarters' Office of Nuclear Material and Facility Stabilization ensures
that the spent nuclear fuel meet all the criteria in the Record of Decision (ROD),
and all necessary Memoranda of Understanding (MOU) or other Agreements
delineated in Section III (of Implementation Strategy Plan) have been completed.
This Plan identifies requirements and commitments associated with U.S. receipt
of the FRR spent nuclear fuel.

Consequently, we intend to confirm with U.S. DOE our desire to start
administrative and technical preparations for the shipment of our spent fuel.

Enclosed are pertinent communications from U.S. DOE (dated 6
September 1996) and from our Department of Foreign Affairs.

For your information, Sir.

Very truly yours,

L

CARLITO R. ALETA
Director

cc: Dr. E.F. Alabastro
Dr. A. C. Ancog



Repi
Department ot

PHILIPPINE NUCL
Address: Commonwealth Avenue

Dilirnan, Quezon City

Telephones: 929-60-10 to 19 Fax: 9*.

Memorandum for:

Dr. William G. Padolina
Secretary, DOST

Subject: US DOE MISSION- Spent Research Reactor Fuel Shipment

STAND
PHILIPPINES

)S SECTION

From: Dr. Carlito R. Aleta

Date: 21 March 1997 AB2659-97
Further to my letter dated 18 February 1997 the US Mission

visited PNRI from 20-21 March 1997 to discuss the US Department
of Energy (DOE) program of accepting from foreign research
reactors all spent fuel containing uranium of US origin. The PRR-
1 spent fuel qualifies for the program. In broad terms the US
DOE, through a contractor, will provide the fuel transport casks,
undertake the actual loading of spent fuel into the casks, and
arrange for the appropriate shipment of the fuel from the
Philippines to the US DOE Savannah Facility. A contract will be
prepared between the PNRI and the US DOE Savannah Facility. It
will be at no cost to the Philippines.

contract;
The Mission discussed with the PNRI officials the draft

a two-person team from the Mission inspected visually
and took videos and pictures of the 50 MTR type—aluminum clad
fuel elements which were earmarked for the shipment.

Some of the major items of concerns which would need further
discussions include the following: (a) point of transfer of
ownership of the spent fuel— e.g. whether at the reactor site,
at point of loading of shipment, or point of receipt in the US
(b) liability in case of emergencies— this is tied up with the
ownership issue, and (c) comments on the terms of the proposed
contract Follow up communication between the two sides will be
continued. The schedule of shipment might be sometime next year,
in tandem with the planned shipment of spent fuel from
neighboring countries— Taiwan, Thailand and Indonesia. The
Mission went to Taiwan prior to visiting the Philippines, and
would proceed to the other two countries.

We will be seeking the'assistance of the DOST CO for review
of the contract and for some legal advice during the whole
negotiations.

Attached
counterparts.

is list of the Mission members and the PNRI

Thank you for your attention.



Republic of the Philippines
© TIC

ALS - Legal Division

FOR: The Director, PNRI

STAND
PHILIPPINES

f § § §

•2659-37

Unit
SUBJECT: Contract for Acceptance of Foreign Research Spent

Nuclear Fuel at the Savannah River Site PNKi
Rec'd by:

ACTION: Review/Comments/Suggestions Time :
Date' :
Ret. No.:

DATE: 9 May 1997

Upon review of the above Contract for Acceptance of Foreign Research Spent
Nuclear Fuel at the Savannah River Site, this Division has the following
comments/suggestions, to wit:

1. The document deals mainly on the mechanics of handling,
shipment/transport, disclosure and security of the spent nuclear fuel,
among others.

2. Due to the strategic and delicate nature of the materials subject of
acceptance and shipment, it is not unexpected that compliance with
existing international and United States laws and regulations are
required and included in the agreement. However, PNRI is not ousted
of its powers of regulation and control of the materials for so long as
the same are still in Philippine soil.

3. The contract being in formative stage, issues that may be raised or
disputed by PNRI can still be threshed out by virtue of ARTICLE XXIII. We
understand that negotiations and consultations are still going on
between the parties.

4. In whole, any contentious issues are yet to be encountered and could
be resolved without recourse to legal niceties.

CARLITO L. MONTES
Chief

Postal Address: P. 0 . Box 3596 Manila
Cable Address: Science Manila
Telex No. (75) 66819

Head Office: Bicutan, Taguig, Metro Manila
Tel. Nos. 837-20-71 to 82 (Trunkline)
Fax No. 837-2937

Legal Division Tel. No. 837-7495 (Direct Line)



Republic of the Philippines
Department of Science and Technology

PHILIPPINE NUCLEAR RESEARCH INSTITUTE
Address: Commonwealth Avenue P.O.Boxes: 213 U.P., Quezon City 932 Manila

Diliman, Quezon City 1314 Central, Quezon City

Telephones: 929-60-10 to 19 Fax: 920-16-46 Telex: 66804 PNRI PN Cable: PHILNUCLEAR

STAND

27 October 1997

Hon. WILLIAM G, PADOLINA
Secretaiy
Department of Science and Tehnology
Bieutan, Taguig
Metro Mnaila

SUBJECT:

Dear Sir:

Contract DE-AC09-98SR18921 Between the U.S. Department of
Energy (USDOE) and the Philippine iucSear Research Institute
Concerning the shipment of PRR-1 Spent Fuels to the United States.

This is in reference to our Setter of 17 October 1996 (copy enclosed) concerning the
disposal of our research reactor spent fuel. We wish to inform you of our decision to sign a
Contract with the United States Department of Energy (USDOE) concerning the cost-free
shipment of our spent fuels to the United States under its Return of Foreign Fuels policy. The
Institute is supporting the U.S. Reduced Enrichment for Research and Test Reactors {RERTR)
program as it furthers the U.S. goal of seeking to eliminate worldwide civil commerce in Highly
Enriched Uranium (HEU).

Under the draft Contract, a total of fifty (50) MTR type of spent fuels from PRR-1 (20
HEU and 30 LEU) would be taken back by the United States on a cost-free shipment. The
institute stands lo benefit in terms of relieving our reactor containment of any possible radioactive
contamination in case of fuel leak which may possibly occur on prolonged storage and in
decongesting the reactor containment to permit free mobility of staff personnel during in-poo!
activity, reactor maintenance services and upgrading job. The PNRi will also be relieved of the
weighty problem of the final disposal of these spent fuel elements, as well as of the continuing
cost of keeping them safe and secure as they are. Ownership of the spent fuels shall foe
transferred to the United States government.

We are enclosing a copy of the Contract which was drafted by U.S. Department of Energy
(USDOE) after their meeting with PNRI senior sfaff last 20-21 March 1997. We find the draft
Contract acceptable.

For your information, Sir.

Very truly yours,

CARLITOR.ALETA
Director"

cc. Dr. E. F.AIabaslro
Dr.A..C.Ancqg 3F.PARTMENTCFSGlEV

OFFICE flPT
AHDTECHML06



Republic of the Philippines
Department of Science and Technology

PHILIPPINE NUCLEAR RESEARCH INSTITUTE

STAND

Address: Commonwealth Avenue
Diliman, Quezon City

P.O.Boxes: 213 U.P., Quezon City 932 Manila
1314 Central, Quezon City

Telephones: 929-60-10 to 19 Fax:920-16-46 Telex: 66804 PNRI PN Cable: PHILNUCLEAR

27 October 1997

Ms. CAROL R.ELLIOTT
Contracting Officer
Contract Management Division
Department of Energy
Savannah River Operations Office
P.O. Box A, Aiken
South Carolina 29802

SUBJECT:

Dear Miss Eliott,

Contract DE-AC09-98SR18921 Between the Department of Energy
{DOE} and the Philippine Nuclear Research Institute

We are pleased to inform you that the above-subject draft Contract agreement sent us by
your office in mid September for our consideration and acceptance was finally decided upon after
the USDOE contractor team has visited the spent fuels and the reactor building last 24 October
1997. Our discussions with the contractor were mainly clarifieatory in nature in some contract
provisions of mutual concern and obligations.

We therefore find the draft Contract acceptable.

Meantime, we continue our local shipment preparations for our spent fuels. We appreciate
your being in touch with us in connection with the Contract signing.

Very truly yours,

CARLITO R.ALETA
Director

cc. Hon. WILLIAM G. PADOLiNA



Republic of the Philippines

DEPARTMENT OF SCIENCE AND TECHNOLOGY
* ••• * •

KALAYAAN
XA?AMANAN NG BAYAN

OFFICE OF THE SECRETARY

28 January 1998

Hon. Domingo L. Siazon, Jr.
Secretary
Department of Foreign Affairs
Roxas Blvd., Pasay City

PNRI

Rec'd by;
Time :

Dear Secretary Siazon:

Subject: Disposition of Spent Fuel of the Philippine Research Reactor

We are pleased to inform you that, consequent to an advice received from DFA
dated 6 September 1996, the Philippine Nuclear Research Institute (PNRI), DOST,
is availing itself of the offer of the U.S. Department of Energy (US DOE) to accept
and manage our spent fuel cost-free under the latter's Reduced Enrichment for
Research and Test Reactors program in line with the Nuclear Weapons Non-
Proliferation policy.

Toward this end and following the visits of a U. S mission in March 1997 and the
prospective U. S. shipment contractor in October 1997, PNRI has signed a contract
with US DOE covering the disposition of said spent fuel. PNRI has also initiated
administrative and technical preparations for the inland movement of the spent fuel
from the reactor site in Quezon City to the tentative port of exit in Manila. Tentative
date for shipment is the third quarter of 1998.

For the Department's information.

With best regards.

Very truly yours,

WILLJAM G. PADOLINA
Secretary

CC: Dr. Alumanda M. dela Rosa, PNRI

Postal Address: P.O. Box 3596 Manila
Cable Address: Science Manila
Telex No. (75)66819

Head Office: Taguig, Metro Manila
Tel. Nos. 837-29-39 (DL) 837-2071 to 82 (TL)
Fax. No. 837-29-37



27 January 1999

Hon. EDGARDO ESPiRITU
Secretary
Department of Finance
Manila

SUBJECT: Request for Import Duty/Tax Exemption
2 x 20 ft Contr. STC Empty shipping cask
Per MV MAHI MAHI V029/ Eagle Excellence V126 or
Substitute ETA Manila 11 February 1999 B/L No. 70215353

Sir:

The Philippine Nuclear Research Institute (PNRI), an agency of the
Department of Science and Technology (DOST) is requesting your Honor to grant
approval for tax exemption on the importation of 2x20 feet containers, each bearing
empty shipping cask to be used for loading spent reactor fuel in the Institute. The
empty containers which are expected to arrive in Manila aboard MV Eagle
Excellence V126 on 11 February 1999 are identified in the shipping invoice as
follows:

Cask # 1: NAC-LWT CASK #4, stowed in container NACU850013-2
Cask # 2: NAC-LWT CASK #5, stowed in container NACU850016-9

This request is in line with the contract agreement CONTRACT NO. DE-
GJ09-98SR18921 signed between U.S. Department of Energy (U.S. DOE) and the
PNRI on 11 January 1998 for the cost-free return of our spent research reactor fuel
to the United States under its Return of Foreign Fuels policy. The return shipment is
in response to the offer of the U.S. DOE to accept and manage the Philippine spent
reactor fuel cost-free under its NPT-related Record of Decision promulgated on 13
May 1996.

After the empty casks are loaded with the reactor fuel, they will immediately
be re-exported to the U. S. in the same containers, with U.S. DOE as the consignee.

Your favorable action on this request is highly appreciated to enable our
designated customs broker, CPI TRANSPORT, INC. to expedite release of the cargo
from the Customs without pre-payment of customs duties and taxes.

Very truly,yours,

ALUMANDA M. DELA ROSA, Ph. D.
Acting Director

Attachments: / ^ & , hn nf
1. Shipping Invoice / "
2. U.S. DOE-PNRI - 2 contract pages
3. Record of Decision - 2 pages
4. Copy of bill of lading
5. Copy of packing list
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1 February 1899

Hon, FELIMONf^r t lARTE, Jr; •
Secretary '"''"'
Department of Science and Tacr
Metro Manila

f
• • « ! • • • •

SUBJECT : Disposition oftpont fuel of the Philippine Reseirch Reactor

Dear Sir,

We ere .{titMifed to inform that we ere now In the process of Implementing the
cost-free snipmeptcT our research reactor spent fuel to the United Steles under its
Return ofFom^F'^a policy, en-NPT-relattd Record of Decision promulgated on 13
May 1996, fhi*<Wpment is floverned by the contred CONTRACT NO. DE-0109-
98SR1B921 signed between U.S. Deportment of Energy (U.S. DOE) and PNR! on 11
January 1998, of which the DOST was duly informed.

Two (2) containers, each bearing an empty cask for the loading of the spent fuel
would be arriving aboard /Mi/ Eagle Excellence V126 on 11 February 1999 and another
two (2) containers for handling equlpmenl and lervlct tools to follow suit. The expected
date for the return iWpment of the loaded containers would be about 11 March 1999,
immediately after the leading operation!. A total of SO spent MTR-type fuels and 19 loose
fresh uranium plates constitute the entire fuel shipment.

The PNRI is In close coordination with the U.S. Embassy on security matters, the
U.S, DOE on technical matters and the U.S. DOE:contractor and r!s Philippine sub-
contractor, on administrative shipment ;:pfep8rfitlons. .,

For information of the Secretary,.

Vary truly yours,

JMANDA Ml. DELA ROSA, Ph.D.
Acting Director

mm. ,**



clfa-inf

1 February 1999

Hon. DOMINGO L. SIAZON
Secretary, Department of

Foreign Affairs
Pasay City

ATTENTION : Ms. JOSEFINA I. ESTRADA
Director, U.S. Division

SUBJECT Disposition of spent fuels of the Philippine Research Reactor

Dear Secretary SIAZON,

We are pleased to inform that the Philippine Nuclear Research Institute (PNRI) is
now in the process of implementing the return shipment of its research reactor spent fuel
to the United States. The return is in line with our response to the offer of the U.S.
Department of Energy (U.S. DOE) to accept and manage our spent fuel under its NPT-
related Record of Decision promulgated on 13 May 1996. The offer which covets cost-
free shipment of the material, including related local transport services, is embodied in the
contract agreement CONTRACT NO. DE-GI09-98SR18921 signed between U.S. DOE
and PNRI on 11 January 1998.

It is recalled that the offer was relayed to PNRI by the U.S. Embassy through the
Director of the U.S. Mission last 6 September 1996 and which PNRI, after consultation
with the Department of Science and Technology accepted it.

Two (2) containers, each bearing an empty cask for the loading of (he spent fuel
would be arriving aboard ft/IV Eagle Excellence VI26 on 11 Feruary 1999 and another 2
containers for handling equipment and service toois to follow suit. The expected date for
the return shipment of the loaded containers would be about 11 Ptfarcft 1999, immediately
after the loading operations. A total of 50 spent MTR-type fuels and 18 loose fresh
uranium plates constitute the entire fuel shipment.

The PNRI is in close coordination with the U.S. embassy on security matters, the
U.S. DOE on technical matters and the U.S. DOE contractor on administrative shipment
preparations.

For information of the Secretary.

Very truiy yours,

ALUMANDA" M. DELA ROSA, Ph.D.
Acting Director

if



REPUBLIC OF THE PHILIPPINES}
MANILA } S.S.

A F F I D A V I T

I, Ms. ALUMANDA M. DELA ROSA, Ph.D., of legal age, Filipino and
Acting Director of PHILIPPINE NUCLEAR RESEARCH INSTITUTE, with postal
address at Commonwealth Avenue, Diliman, Quezon City, having been duly sworn to
in accordance with law do hereby voluntarily depose and say:

The PHILIPPINE NUCLEAR RESEARCH INSTITUTE is the true and
correct consignee of 2x20 containers of empty shipping casks which will arrive
Manila on February 11, 1999 on board the vessel MV Mahi V.029/Eagle Excellence
under Bill of Lading No: 70215353.

That after the empty casks are loaded with the spent reactor fuel, they will
immediately be re-exported to the U.S. in the same containers with U.S. DOE as the
consignee.

That, I am executing this affidavit to attest the truth of the foregoing facts and
also for the purpose of presenting for duty and tax exemption approval.

Further affidavit sayeth naught.

ALUMANDAW. DELA ROSA, Ph.D.
Acting Director

SUBSCRIBED AND SWORN to before me this 09* of February 1999, at Manila
affiant exhibiting to me her Community Tax Certificate # 01677268 issued on 20
January 1999 at Quezon City

Doc no.
Page no. i

Book no. i

Series of 1999



Republic of the Philippines
Department of Science and Technology
PHILIPPINE NUCLEAR RESEARCH INSTITUTE
Address: Commonwealth Avenue, Diliman, Quezon City
P.O. Box Nos. 213 UP. Quezon City; 932 Manila; 1314 Central, Quezon City
Telephone Nos. 929-6010 to 19 Fax Wo. 920-1646 Cable: PHILNUCLEAR Telex No.68804 PNRI PN

1898- 1998

KALAYAAN
KAYAMANAN NO BAVAN

11 February 1999

Philippine Port Authority
Attention: Engr. Alex Madamba

Safety Officer

Through: Ms. Cecille Bitare

Dear Engr. Madamba,

This is to acknowledge that the two containers: NACU 85-0013 and
NACU 85-0016 are consigned to the Philippine Nuclear Research Institute
and are covered by an IMO Dangerous Goods Declaration by the shipper.
The PNRI agrees that the containers could be moved to the dangerous goods
area if required by Port regulations.

Very truly yours,

LEONARDO S. LEOPANDO
Head, Reactor Operations Unit
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Dale;
Invoice No.: NAC-T06

PACKING LIST

DNSIGNEE: Mr. Leonardo Leopando
Head, Reactoi' Operation Section
PNRI
Cotnmonwealth Avenue
Dillman, Que/on Cifv 1101
Philippines
Telephone: +63-2-929-6011 Him 6019
Fax: +63-2-920-1646
lsl($pacific.net.ph

\OKACE NO. DESCRIPTION WE10I IT IN KGS

-ASK //1 NAC-LWT CASK ^4 26,309 KG
STOWED IN CONTAINER NACT J850013-2
RADIOACTIVE MAT!-RIAL. EXCIiPTED PACKAGE,

EMPTY PACKING, UN2910. SCHEDULE 4, CLASS 7,
IMDG PAGE 7104.

SK^/2 NAC-I ,WT CASK #5 26.308 KG
STOWED IN CONTAINER NACU850016-9
RADIO ACTIVE MATI5RIAI,, l-A'CEPTED PACKAGE,
EMPTY PACKING, UN2910. SCHJ-DULE 4, CLASS 7.'
1MDG PAGE 7104.

AL WEIGHT 52,617 KG

TII'IED TRUE AND CORRECT TO THE }3KST OI' Ol.'R KNOWLEDGE

;NKER INTERNATIONAL INC. AS AGENTS
AC INTERNATIONAL



24February1999

Hon. EDGARDO ESPIRITU
Secretary
Department of Finance
Manila

SUBJECT: Request for Import Duty/Tax Exemption
2x20 ft Shipper Owned Contr. STC Tools and materials
Per MVARKTIS TRADER
ETA Manila 04 March 1999
B/L No. 1

Sir:

The Philippine Nuclear Research Institute (PNRI), a government agency of the
Department of Science and Technology (DOST) is requesting your Honor to grant
approval for tax exemption on the importation of 2x20 feet containers said to contain tools
and materials (tools of trade) to be used for loading spent reactor fuel in the Institute. The
containers which are expected to arrive in Manila aboard MV ARKTIS TRADER on 04
March 1999 are identified in the shipping invoice as follows:

TCtU 860043-2
TCiU 860066-4

This request is in line with the contract agreement CONTRACT MO. PE-GI09-
98SR18921 signed between U.S. Department of Energy (U.S. DOE) and the PNRI on 11
January 1998 for the cost-free return of our spent research reactor fuel to the United
States under its Return of Foreign Fuels policy. The return shipment is in response to the
offer of the U.S DOE to accept and manage the Philippine spent reactor fuel cost-free
under its NPT-related Record of Decision promulgated on 13 May 1996.

After the completion of the loading of the reactor fuel, the above shipments will be
immediately re-exported to the United States in the same containers, with U.S. DOE as
the consignee.

Your favorable action on this request is highly appreciated to enabie our
designated customs broker, CPl TRANSPORT, INC. to expedite release of the cargo from
the Customs without pre-payment of customs duties and taxes.

Attachments:
1.
2.
3.
4.

Shipping Invoice
U.S. OOE-PNRI - 2 contract pages
Record of Decision - 2 pages
Copy of bill of lading

5.
6.

very truly yours,

EDILBERTOATCABALFIN
Officer-in-Charge jd

0V

Copy of packing list
Affidavit



REPUBLIC OF THE PHILIPPINES
MANILA } S.S

A F F I D A V I T

I, MR. EDILBERTO A. CABALFIN, of legal age, Filipino and Officer-in-Charge
of the PHILIPPINE NUCLEAR RESEARCH INSTITUTE, with postal address at
Commonwealth Avenue, Diliman, Quezon City, having been duly sworn on oath in
accordance with law do hereby voluntarily deapose and say:

That the PHILIPPINE NUCLEAR RESEARCH INSTITUTE is the true and correct
consignee of 2x20 Containers of Tools and Materials which will arrive in Manila on March
4,1999 on board the vessel MVArktis Tender under Bill of Lading No.1.

That after the completion of loading of the reactor fuel, they will be immediately re-
exported to the United States in the same containers with U.S. DOE as the consignee.

That, I am executing this affidavit to attest the truth of the foregoing facts and also
tor the purpose of presenting for duty and tax exemo?<on approval.

Further affiant sayeth naught.

EDILBERTGf A. CABALFIN
Officer-in-Charge

SUBSCRIBE AND S ;o before me this ?**h of February 1999, at Manila affiant
exhibiting to me his C unity Tax Certificate JSTUt issued or ^ - _ at

Doc No. _
Page No.
Book No.
Series o



02 March 1999

BUREAU OF CUSTOMS
Port of Manila
Port Area, Manila

SUBJECT : 2x20 ft Shipper Owned Contr. STC Toots and Materials
Per MV ARKTIS TRADER
ETA Manila 04 March 1999
B/L No. 1

LETTER OF COMMITMENT

Dear Sirs:

This letter confirms our commitment that the 2x20' Shipper owned containers of
TOOLS and MATERIALS being shipped from Thailand to Manila will be returned to the
owner's facility in the United States.

This commitment is in line with the contract agreement signed between the U.S.
Department of Energy (U.S. DOE) and Philippine government thru the Philippine
Nuclear Research Institute (PNRl) on 1 \ January 1S38 for the cost-free return of our spent
research reactor fuel to the Uni* "tates UP " its Return of Foreign Fuels policy. The
said shipment is in response to le offer *e U.S. DOE to accept and manage the
Philippine spent reactor fuel cost-fret ;r its NPT-related Record of Decision
promulgated on 13 May 1996.

Hence, after the comple" the lor
materials will be immetf >exportr
U.S. DOE as the consi

j of the reactor fuel, the above tools and
he United States in the same containers, with

Your kind consideration and p ferentisi !ion will be highly app^

Very truly yours,

EDILBERJO A
Offic'er-in-Ci r



Republic of the Philippines
Department of Science and Technology
PHILIPPINE NUCLEAR RESEARCH INSTITUTE
Address: Commonwealth Avenue, Diliman, Quezon City
P.O Box /Vos. 213 U.R Quezon City; 932 Manila; 1314 Central, Quezon City
Telephone Nos. 929-6010 to 19 Fax No.920-1646 Cable; PH1LNUCLEAR Telex No.68804 PNRIPN

f 898 - 1 998

KALAYAAN
KAYAHANAN NaSAYAN

11 March 1999

Mr. Willie Sayat
Safety Officer, ASIAN

Terminal, Inc.

SUBJECT: Certification of Safety

Dear Mr. Sayat,

This is to certify that the following spent-fuel loaded casks to be returned to the
United States are safe and pose no danger to the public and in their transport operation as
ocean cargo.

Cask # 1: NAC-LWT CASK M, stowed in container NACU850013-2
Cask # 2: NAC-LWT CASK #5, stowed in container NACUS50016-9

This certification is issued for whatever purpose it may serve.

BALFIN
rge



REPUBLIC OF THE PHILIPPINES
DEPARTMENT OF INTERIOR AND LOCAL GOVERNMENT

10th Floor, Francisco Gold Condominium II Bldg.
Edsa cor. Mapagmahal St., Dilitnan, Quezon City

OFFICE OF THE SECRETARY

MEMORANDUM

T D ALL CONCERNED POLICE OFFICERS OF
METRO MANILA

RE POLICE SUPPORT FOR THE IMMEDIATE
DELIVERY OF DOST MATERIALS

DATE 12 March 1999

Per request of Secretary Felimon Uriarte, Jr. of the
Department of Science and Technology (DOST), we are issuing
this Memorandum to all concerned police officers for them to
extend all possible assistance to DOST and its personnel in the
transportation without delay of materials for DOST projects to
the Port Area, anytime, from March 14 to 18, 1999.

Your utmost cooperation on this matter is hereby enjoined.

RONALDO V. PUNO
Undersecretary



12 March 1999

Gen. Reynaido Wycoco
PNP Chief
National Capital Region

SUBJECT: Transport of spent fuel of the Philippine Research Reactor
(PRR-1)

Dear Gen. Wycoco,

The PNRI requests the assistance of your good office in providing security during
the transport of radioactive spent fuel assemblies from the reactor site along
Commonwealth Avenue, Diliman, Quezon City to the South Harbor, and during loading on
a ship that will carry the spent fuel assemblies to the U.S.A.

There wiil be 51 fuel assemblies which wiill be loaded in the following casks
contained in two ISO-standard 20-foot containers:.

#1: NAC-LWT CASK #4, stowed in container NACU-850013-2
#2: NAC-LWT CASK #5, stowed in container NACU-850016-9

In addition, the contractor-owned tools used to load the fuel assemblies in the
shipping casks will be transported together with the two casks in two other ISO-standard
20-foot containers as follows:

#3: container TCIU-860043-2
#4: container TCIU-860066-4

The shipping casks are designed to provide complete safety from radiation hazards
to personnel accompanying the shipment and to the public along the route. This shipment
conforms with Philippine and international regulations on radiation safety.

The fuel assemblies are being returned to the U.S.A. under a contract between the
PNRI and the US Department of Energy, in which the US DOE agrees to accept and
manage the spent fuel in a cost-free basis, provided they assume ownership of the spent
fuel. This contract is highly advantageous to the Philippines, as it removes the radioactive
spent fuel from our country and also relieves us of the responsibility of providing for its
future safe disposal. The contract is also advantageous to the United States, as it returns
the remaining highly-enriched uranium in the spent fuel, a concern for nuclear weapons
proliferation to them.



The present plan calls for the transport from the PNRI site to the South Harbor to
be done in the early morning of Sunday, 14 March, between midnight and sunrise. We
request that an escort be made available at this time. Aside from the trucks and trailers
carrying the containers, the convoy will also contain a few vehicles carrying PNRI and US
personnel and transport contractors accompanying the shipment. The containers will be
loaded aboard the ship immediately upon arrival at the South Harbor.

Thank you for your attention and cooperation in this matter.

Very truly yours,

EDILBERTO A. CABALFIN
Officer-in-Charge, PNRI



A.P.MADRIGAL-MANILA

A, ?4 MAttRIGAL S'lt AMSH1P CO., INC.

cc

M* i..«onardo LcopamiJo
PiltL. NUCLEAR RESEARCH INST
Fax No. 9201646

Mr. Jun Javier
CPI Transport Inc.
J . « No. 512-1327

From : M. M. Martin

No. of Pag©/s: 1
(Including this page)

Date : 03 March 1999

Ref : MS0203-A

Dear Mr. Leopaado,

Re : MV Sea Bird - Loading Fort of Manila

Our shipping principal have advised us that tfej^hiavc a vessel, ETA March $* for loading of
your cargo. With you as chftrtow, we are furth^lajviscd that "all taxes / dues / freight and cargo
are for charterer's account".

Such being the case, we accowMngly request thwttyau settle with the Bureau of Internal Rever
(MR), a& soon as possible, tho Common Canidnji'Ti'ax (CCT), as without such payment and tht;
BGVs clearan-':: :;>r the CCT , we will not be flowed by the Port Authorities to process the

docurec „• :s: pynxHi yiep to load.

freight ftsrgesUnderstand that based on the lump-sum
the Manila cargo only has not^been specified.
what perhaps can be done is jpM to impute or
use that as the basis of your payment to
s&id regard and wksre we can

against you, the freight component for
Ac| mch, sand with the help of your cargo brokers,

tte the Manila cargo freight comporict,- wid
the BBKli'̂ or certain, your brokers can be of assistance in

,se let us know.

For your gui'iance and budgetary purpose, th©:iQGT (inclusive of 1.5% income tax) adds up to
approx. 4.$ '•. ', •? -he freight coi* - but for the M ^ J n component onl>%

Contact person at our office ar t :

UdtA Clem«nte
Greg de Jesus

For your ntf

Fes No. 241-7307
CeUphoae. 09 i?. 854-2812



A, P, MADRIGAL
Tsfa: 242-72-74

AMSHOI CO., INC.
as Nc; 24

TO : Mr. Leonardo Lcopando
PHIL. NUCLEAR RESEARCH INSf j
Fax No. 920 1646

CC . Mr. Jun. Javier
CPI Titia3port lac.
Fax No. 512-1327

From : Uclw; Ciomente

?lw6» sdv-tw; if r«wiv

No. of Pag^s: I
(Including this page)

Date : 08 March 1995

. Ref : MS0208-A

Mr.

K«: N-.'.; ?CJ r»L-ri - LoAding Port of Manila

As per i.-..es,- a-iv: ;.c from *« Master of above;l^«el, MV Sea Bmi will an-ive • c . :'" of
Marcii ' no-.>n.

In coiw n to th« above, kindly ftimiah u&!|iSpking list of

Will kic-, \\J., pc-atftd in any change in the pa«fi§qti and status of ti*s - -•••••:

Thanks and best regards,

T a :



ft.P. M ADRIGAL-MAN ILA

CC

Mr. Leonardo p
PHIL. NUCLEAR RESEARCH INST
Fax No. 920 1646

Mr. Jun Javier
i'Pi Transport Inc.
Fax No. 512-1327

From : Udet Clements

Pices« adviMif rtoavod uodoir

No. of Page/s : 1
(Including this page)

Date: 10 March 1999

Ref : MS0210-F

Dear Mr. Leopando,

Re : MV Sea Bird - Loading B®* of Manila

In compliance with the ATI :iS«$ety Office
kindly taish Mr. Willy Say^, Safety
contaiasrs used for the eargoetiwii caske
are really safe to transport fr©$» your place
cargo will not be allowed to e r j ^ the pon prez

ion, may we request your good office to
i|! said department, letter oertifying that the

:s, are really intended for these cargoes and
ing port, South Harbor. Otherwise, your

Kindly furnish us also copy of tffeietter so we fl^illo secure permit in behalf of the vessel.

For your info.

Cc : J. POULSEN SHIPPING



A. P. MADRIGAL
Trii J 343-73-74

U INC.

- . . • . " T J W S , * ' - . • . f ! , . . t ! « 7 ! - . - - - F . " . i M j t f . i ~ - ; " 1 : • • " " • • " • • • • • • . • < > • . r . . r , . i . . - . - . . . : J - . A - ; ..

TO : Mr. Leonardo Leopando
PHEL. NUCLEAR RESEARCH INSf ii
Fax No. 920 1646

CC : Mr. Jun Javier
CPI Transport Inc.
Fax No. 512-1327

From : Udet Clemente

Dear Mr. Leopando,

Re: MV $t* Bird - Loading Port of Manila

Please be informed that vessel will arrive

New schedule, && per Master's advise:

ETA: 11* March 1999
Time: 0500HLT

No. of Page's: 1
(Including this page)

: 10 March 1999

kef : MS0210-B

Rec'd by: -
Time : ••
pate ••

.expected. Ref No.: ......



CO., INC.

TO

CC

Mi*. Leonardo Leopando
PHIL. NUCLEAR RESEARCH INSf
Fax No. 920 1646

PNKJ
Rec'd|
Timeij
Datejijj
Ref. i'jite:-:

Mr. Jun Javier
CPI Transport too.
Fax No. 512-1327

From : Udet Clement*

Pieww advie# jf HKWVK* undou-

HecordB Unit

No. of Paga/s : 1
(Including this page)

: 10 March 1999

Ref : MS0210-C

r

Re : MV Sea Bird - Loading Port of

- isrence to the arrival of the above vessel,
anspouj for the requirements in securing
- »vmg documents, according to him are

1." Export Declaration
2. E?q»ort Arrftstre
3. Export Wharfege

ljftve phoned yow broker, Mr. Jun Javier of CPI
ng permit for kifidmg operation, However, the

yet and j

Please note that, vessel vnU not be given wsfe; berth assignraeofc unless above documents have
been presented at ATI Berthing Office. Be*<!|jip«ignm<&nt is givfh a day before vessel's arrival,
regardless whether cargoes are ready or not;

Kindly advise our office readiness of above;

Bcsticsards,

cntJ and aaap.

T n: y , -~iys i y ay w '



A. P. MADRIGAL
S* Fir.

TeJi: 242-72-74:!i

TO ; Mr. Leonardo Leopando
PHIL. NUCLEAR RESEARCH
Fax No. 920 1646

CC : Mr. Jun Javier
CPI Transport Inc.
Fax No. 512-1327

From Udct Clemente

Ptsaustf advise if received undoar

Dear Mr. Leopando,

Re : MV Sea Bird - Loading Port of Manila

Pleased to inform you that abovementioned

For the meantime vessel will stay at outer
Kindly advise us readiness of cargo.

. of Page/s : 1
(Including this page)

Date ; 11 March 1999

Rcf : MS 0211-A

i until

ing: 0420H/11 March.

are ready for loading.

tniNdw-idsiaayw '



k, P. MAMUGAL
16* Mr. Matf*

ft.P.MADR1QAL-NANI LA

TO

CC

From

: .Mr. Uioittrdo LeofHWdo
PHIL. NUCLEAR RlBSEAXCH INST
Fax No. 920 1646

: Mr. Jun Javier
CPI Tran^ort Inc.
Fax No. 512-1327

No. of P«ge/s : I
(Including this

Date: 12 l!?99

Ref : MS0212-B

Dear Mr,

Re : MV Stsa Bku - Loading Ifeet of Manila
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4. Have already informed p&
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fllNTERNATIONAL
Atiama Corporate Headquarters • 655 Enflinaerma Drive • Warcross, George USA 3QQ92 • !?70) 447-1144 •* Pax: (770) 263-Q293

Fax
« DATE: March 5,1999

II TO: Mr. Leonardo Leopando

m FIRM: PNRI

m FAX: 01163 2 9201646

H FROM: Suzanne Donald

2S PAGES: 2 (w/cover)

Message

Mr. Leopando,

Please find attached a copy of the e-mail that Mr. Blake Williams forwarded to you regarding the Manila work
schedule. If you have any questions or need any additional information, please do not hesitate to call.

Best regards,

Suzanne

ST990405



C • ^ Slake Williams
I... """ 03105139 08:43 AM

To; (sl@pacifi5.net.ph
cc: Mike Miles/NACJfKl@NAC_lntl, Dixon Parker,'NACJntt@NAC_inil, Roy Boyd,fiAC_!ntl@NACjntl, Suzanne Do

Tom ShellQnfNACJntl@NACJitt!, JimVjebrock/NACJni!, gmcj'Hi@schsnk9ras«.c(im, gphi!iip@scginci)rp.corn
Suhjeci:

Qsar Mr. Leopando,

Please excuse the tardiness of this information. Ws have just completad loading the MV vessel with the casks and equipment from
Indonesia. DUB to weather and crane problems at the vessel loading site, we were deiayed about 14 hours, during which I was noi in
contact with our US offices.

As we can best tell ai ibis time, our tools will not clear Philippine customs, snfl Be delivered ta your site, until Monday 8 Mareb,
Hopefully, the rental equipment can &e delivered over the weekend or early Monday to support work activity as soon as the NAG
equipment arrives.

If it meets with yo^r approval, we would IIKB to msec with yew Monday around 900 AM to discuss the delivery of xhs equipment to the site
and Mr. Mike Miles will review the work plan.

Until my departure on Sunday AM, I am at the Shangri-La Jakarta 62-21-570-7440, roam 2207. Mr Miles is in room 2912.

I look forward to masting with you Monday.

Regards,
Blake Williams
Transportation Management



F S C H E N K E R
n . , , , . f l r t D Y . , f t , ^ ' INTERNATIONAL FREIGHT FORWARDERS INTERNATIONA1,.

TO : A.P. MADRIGAL STEAMSHIP CO., INC.
ATTN : MS, UDET CLEMENTE
FM : CP1 TRANSPORT, INC, - JUN JAVIER
CC ; PNRI - L. LEOPANDO
DATE : 10 MARCH 1999

: MV SEA BIRD

We wi-^ u, ~ --" that the export declaration is now being processed at
the Burci: ^i/stoms. We shall fax to you a copy of the export
declaration once it is approved.

As to the cargo readiness, it is our understanding that the cargo may only
be ready at *•*• e« ' i Saturday evening. We shall let you know of
any i, ,4, ̂ s m the vd|-go readiness.

Thank you and regards.

\J11nUavier

DRAGON BLOG., Pesoor Drive, $!••• ? ' / ; o . Pnrnnaque, Metro Manila 1704 Philippines
Tel. Nn. (632) 553-7306 to 17 • Fax; (632) 512- -••''?. 7. 5S1-Qfioi, 551-9605 • E-mail: cpiti@philonUne com ph



iATA
TRANSPORT, INC. INTERNATIONAL FREIGHT FORWARDERS

Dragon Building Pascor Drive, Sto. Nino Paranaque 1704
Tel. No. (632) 552-7306 to 17 Fax No.(632) 512-1327, 551-9605 ,551-9601
E- mail: cpiti@philonline.com.ph

Delivery / Way Bill Receipt Mtf 1 " 2 0 2

ISW INSTITUTE! r ^ March 03 , 1999

T. MAftriOfl A W . , DILCMAfl J R N o - 9 9 0 8 - 0 2 - 0 0 5 2 - 0

QUEZON CITY Truck No. .

y_g9 Pier]

_ AWD-B/L:

•Vessel/Aircraft:
0UT SIDE GY

Reg. NoAPL-0 028-99

Received the following goods in good order.

NACU

1 • •

Total

MARKS

85O-0i6_9

^-— ) /
jtf-figures: yf 1

^ r t f O I J LOT5©2
Representative

D r i v e r <:',:''

PACKAGES

1

X

X 20

20 a

—~«

Lie. No.

COE

>nt

COMMODITIES

t a i n e r STC SHIPPING CASK (E1JPTY)

FOR RADIOACTIVE

Weight: p f i , n Q _ p

Measurement:

alhetin Words:

Received by: / - «X /6> ;,

SIGNATURE OVER PRINTED NAME

Company: frf)

Designation:

Date fiAf^Mr 3 ( m^

NOTE: This office will not entertain any claim fordarnage or shortage
after receipt has been duly acknowledged

CLIENTS COPY
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Dragon Building Pascor Driye, Stp. Nino Paranaque 1704
Tel. No. (632) 552-7306 to 17 Fax No.(632) 512-1327, 551-9605 ,551-9601
E- mail: cpiti@philonline.com.ph

PHIL;., NUCLEAR RESERCH
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. Delivery / Way Bill Receipt

03,

Address:
M» MARCOS A V E . , DILIMAN

Date

JRNo. 9908-02-0052-0
QUEZON CITY T r u c k N o_ 1Q5 m s z m
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o. A?L-0028-9a->trv No.
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Company: P ^ / H "]

Designation:

Date HAP^H S AHi'i

NOTE: This office will not entertain any claim fordamage or shortage
after receipt has been duly acknowledged

CLIENT'S COPY
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RECORD OF DECISION

Nuclear Weapons Nonproliferation Policy
Concerning Foreign Research Reactor

Spent Nuclear Fuel

May 13,1996

United States Department of Energy-
Assistant Secretary for Environmental Management

Washington, DC 20585



The Under Secretary of Energy
Washington, DC 20585

May 13, 1996

Dear Interested Party:

Enclosed please find a copy of the Department of Energy's Record of Decision on
a Nuclear Weapons Nonproliferation Policy Concerning Foreign Research
Reactor Spent Nuclear Fuel.

In the Record of Decision, the Department of Energy, in consultation with the
Department of State, announces its decision to accept and manage foreign
research reactor spent nuclear fuel containing uranium enriched in the United
States. This spent fuel acceptance policy furthers the United States' goal of
preventing the spread of nuclear weapons worldwide, a major national security
objective.

Approximately 20 metric tons of spent nuclear fuel will be received and managed
at the Department's Savannah River Site in South Carolina and the Idaho National
Engineering Laboratory. The spent fuel will be shipped to the United States over
13 years through two military ports. A maximum of approximately 150 to 300
shipments through the Charleston Naval Weapons Station and five shipments
through the Concord Naval Weapons Station will be necessary during the 13 year,
spent fuel acceptance period. Shipments through the Charleston Naval Weapons
Station are expected to begin in the summer of 1996^ Shipments through the
Concord Naval Weapons Station in California are expected to begin in the
summer of 1997.

Thank you for your interest in this matter.

Sincerely,

Thomas P. Grumbly

Enclosure



RECORD OF DECISION

on a
Nuclear Weapons Nonproliferation Policy

Concerning Foreign Research Reactor
Spent Nuclear Fuel

May 13,1996

United States Department of Energy-
Assistant Secretary for Environmental Management

Washington, DC 20585



DEPARTMENT OF ENERGY

Record of Decision for the Final Environmental Impact Statement on a Proposed Nuclear
Weapons Nonproliferation Policy Concerning Foreign Research Reactor Spent Nuclear Fuel

AGENCY: Department of Energy

ACTION: Record of Decision

SUMMARY: DOE, in consultation with the Department of State, has decided to implement a new
foreign research reactor spent fuel acceptance policy as specified in the Preferred Alternative
contained in the Final Environmental Impact Statement on a Proposed Nuclear Weapons
Nonproliferation Policy Concerning Foreign Research Reactor Spent Nuclear Fuel (the Final EIS,
DOE/EIS-218F of February 1996), subject to additional stipulations specified in Section VII of this
Record of Decision. The new policy applies only to aluminum-based and TRIGA (Training,
Research, Isotope, General Atomics) foreign research reactor spent nuclear fuel and target material
containing uranium enriched in the United States. The purpose of the acceptance policy is to support
the broad United States' nuclear weapons nonproliferation policy calling for the reduction and
eventual elimination of the use of highly enriched (weapons-grade) uranium in civil commerce
worldwide.

EFFECTIVE DATE: The new policy set forth in this Record of Decision is effective upon being
made public on May 13, 1996, in accordance with DOE's NEPA implementation regulations
(10 CFR §1021.315).

ADDRESSES: Copies of the Final Environmental Impact Statement on a Proposed Nuclear
Weapons Nonproliferation Policy Concerning Foreign Research Reactor Spent Nuclear Fuel
(DOE/EIS-0218F, the Final EIS) and this Record of Decision are available in the public reading
rooms and libraries identified in the Federal Register Notice that announced the availability of the
Final EIS (61 FR 6983, February 23, 1996), or by calling 1-800-736-3282 (toll free).

FOR FURTHER INFORMATION CONTACT: For information on the management of foreign
research reactor spent nuclear fuel or this Record of Decision contact:

Mr. Charles Head, Program Manager
Office of Spent Fuel Management (EM-67)
U.S. Department of Energy
1000 Independence Avenue, SW
Washington, DC 20585
Telephone (202) 586-9441



For information on DOE's National Environmental Policy Act (NEPA) process, contact:

Ms. Carol Borgstrom, Director
Office of NEPA Policy and Assistance (EH-42)
U.S. Department of Energy
1000 Independence Avenue, SW
Washington, DC 20585
Telephone (202) 586-4600, or leave message at 1-800-472-2756.

SUPPLEMENTARY INFORMATION:

I. Synopsis of the Decision - The U.S. Department of Energy (DOE) and the Department of State
jointly issued the Final Environmental Impact Statement on a Proposed Nuclear Weapons
Nonproliferation Policy Concerning Foreign Research Reactor Spent Nuclear Fuel (the Final EIS,
DOE/EIS-218F) on February 16, 1996. In this Final EIS, DOE and the Department of State
considered the potential environmental impacts of a proposed policy to manage spent nuclear fuel
from foreign research reactors. After consideration of the Final EIS, public comments submitted on
the Draft EIS and concerns expressed following issuance of the Final EIS, DOE, in consultation with
the Department of State, has decided to implement the proposed policy as identified in the Preferred
Alternative contained in the Final EIS, subject to additional stipulations specified in Section VII of
this Record of Decision. This implementation will involve acceptance of approximately
19.2 MTHM (metric tonnes of heavy metal) of foreign research reactor spent fuel and approximately
0.6 MTHM of target material into the United States over a 13 year period, beginning on the effective
date of the policy. The spent fuel will be received from abroad through the Charleston Naval
Weapons Station in South Carolina (about 80%) and the Concord Naval Weapons Station in
California (about 5%). Most of the target material and some of the spent fuel (about 15%) will be
received overland from Canada. Shipment through Charleston is expected to begin in the summer
of 1996 and through Concord in mid-1997. Shipments from Canada have not been scheduled at this
time. The Final EIS demonstrates that the spent fuel and target material could be safely transported
overland within the United States by either truck or rail, and DOE has decided that either
transportation mode may be used. Nevertheless, based on initial input from the public near the ports
of entry indicating a preference for shipment by rail, DOE will generally seek to use rail for
shipments from the ports of entry to DOE facilities at the Savannah River Site in South Carolina and
the Idaho National Engineering Laboratory in Idaho. The particular mode of transportation to be
used will be determined after further discussions between DOE and State, Tribal and local officials.
After a limited period of interim storage, the spent fuel will be treated and packaged, or chemically
separated, at the Savannah River Site and Idaho National Engineering Laboratory as necessary to
prepare it for transport to a final disposal repository.

II. Background - Beginning in the 1950's, as part of the "Atoms for Peace" program, the United
States provided nuclear technology to foreign nations for peaceful applications in exchange for their
promise to forego development of nuclear weapons. A major element of this program was the
provision of research reactor technology and the highly enriched uranium (HEU) needed in the early
years to fuel the research reactors. Research reactors play a vital role in important medical,



agricultural, and industrial applications. Nevertheless, the highly enriched uranium initially used in
the fuel elements for these reactors can also be used in nuclear weapons. In the past, after irradiation
in the research reactor, the used fuel elements (often referred to as "spent nuclear fuel" or "spent
fuel") were transported to the United States, where they were chemically separated to extract the
uranium still remaining in the spent nuclear fuel. In this way, the United States maintained control
over disposition of the HEU that it provided to other nations.

Before 1964, bilateral agreements with the countries operating research reactors provided for the
lease of the enriched uranium, with explicit provision for the return of the spent nuclear fuel to the
United States. After 1964, most agreements provided for the sale of this material to the foreign
nation, and the United States began to operate under a policy'known as the "Off-Site Fuels Policy",
under which the United States continued to accept, temporarily store, and chemically separate the
spent nuclear fuel.

Research reactors have become the major civilian users of HEU. To further reduce the danger of
nuclear weapons proliferation, the United States in 1978 initiated the Reduced Enrichment for
Research and Test Reactors (RERTR) program, which was aimed at reducing the use of HEU in
civilian programs by promoting the conversion of foreign and domestic research reactors from HEU
fuel to low enriched uranium (LEU) fuel (LEU cannot be used directly in nuclear weapons). As part
of the RERTR program, DOE developed LEU fuel and worked with foreign research reactor
operators to convert their reactors to run on such fuel.

The foreign research reactor operators who converted to LEU fuel did so in support of nuclear
weapons nonproliferation objectives, even though such conversions were expensive and generally
resulted in reduced reactor capabilities and increased operating costs. From the beginning of the
RERTR program, foreign research reactor operators made it clear that their willingness to convert
their research reactors to LEU fuel was contingent upon the continued acceptance by DOE of their
spent nuclear fuel for disposition in the United States.

The United States accepted foreign research reactor spent nuclear fuel until the "Off-Site Fuels
Policy" expired (in 1988 for HEU fuels and 1992 for LEU fuels). At that time, DOE committed to
conduct an environmental review of the impacts of extending the program for accepting foreign
research reactor spent nuclear fuel. In 1991, DOE issued an environmental assessment of the
potential environmental impacts of the proposed extension. DOE received numerous comments from
the public stating that a new, long-term policy should not be implemented until an EIS had been
prepared. DOE decided in mid-1993 to prepare an EIS to evaluate the impacts of implementing a
new foreign research reactor spent nuclear fuel acceptance policy.

On October 21, 1993, DOE published a Notice of Intent (NOI) (58 FR 54336) to prepare an
environmental impact statement on a proposed policy for the acceptance of foreign research reactor
spent nuclear fuel containing uranium enriched in the United States. The NOI announced public
scoping meetings and requested public comments and suggestions for DOE to consider in its
determination of the scope of the EIS. Nine public scoping meetings were held in November and
December 1993. DOE received a total of 2,215 scoping comments from 493 commentors.



On April 21, 1995, DOE published a Notice of Availability (60 FR 19899) of the Draft EIS. The
Draft EIS analyzed three Management Alternatives for implementing the proposed action:

Management Alternative 1 - Accept and manage foreign research reactor spent nuclear fuel in
the United States;

Management Alternative 2 - Facilitate the management of foreign research reactor spent
nuclear fuel overseas; and

Management Alternative 3 - A hybrid, or combination, of elements from the first two
Management Alternatives.

During the 90-day public comment period (April 21, 1995 to July 20, 1995), about 900 individuals
attended 17 public hearings held in or near candidate ports, management sites, and in Washington,
D.C. In addition to oral comments, DOE received approximately 5,040 written comments contained
within approximately 1,250 comment documents on a wide range of policy, economic, and technical
issues. Many commentors supported the United States' nuclear weapons nonproliferation policy
objective of seeking to reduce the use of HEU (i.e., nuclear weapons-grade uranium) in civil
commerce. However, the comments also reflected a wide range of views as to which Management
Alternative should be adopted. Some commentors supported management of the spent nuclear fuel
in the United States. Other commentors questioned the need to accept spent nuclear fuel from allies
of the United States and those countries that appear to have the capability to manage their own spent
nuclear fuel abroad. These commentors generally believed that such spent nuclear fuel should be
managed overseas. With regard to implementation of the policy in the United States, some
commentors preferred the use of military ports, a practice DOE has followed in the recent past based
on strong public preference. Risks during transport, including those from terrorism, a sunken cask,
severe shipboard fires, and the level of emergency preparedness at ports were frequently raised as
matters of concern.

In consideration of public comments, DOE added information to the Final EIS, including:
clarification of the proposed United States policy on accepting spent nuclear fuel from allies;
examination of the consequences of sabotage or terrorist attack; safety of transportation casks;
re-examination of the shipboard fire analysis; and general descriptions of transportation and
emergency response regulations and management activities related to safe transport of the spent fuel
and target material. In addition, the Naval Weapons Station at Charleston, South Carolina was
analyzed along with the other terminals of the port of Charleston that had been included in the Draft
EIS.

On February 23,1996, the U.S. Environmental Protection Agency published a Notice of Availability
(61 FR 6983) of the Final Environmental Impact Statement on a Proposed Nuclear Weapons
Nonproliferation Policy Concerning Foreign Research Reactor Spent Nuclear Fuel
(DOE/EIS-0218F of February 1996), after DOE had distributed approximately 3000 copies of the
EIS and/or the EIS Summary to government officials and interested groups and individuals.



DOE has prepared this Record of Decision in accordance with the regulations of the Council on
Environmental Quality for Implementing NEPA (40 CFR Parts 1500-1508) and DOE's NEPA
Implementing Procedures (10 CFR Part 1021). This Record of Decision is based on DOE's Final
Environmental Impact Statement on a Proposed Nuclear Weapons Nonproliferation Policy
Concerning Foreign Research Reactor Spent Nuclear Fuel (the Final EIS). In making the decisions
announced in this Record of Decision, DOE, in consultation with the Department of State,
considered environmental impacts and other factors, such as nuclear weapons nonproliferation
policies; public comments received on the Draft EIS and concerns expressed following issuance of
the Final EIS; analysis of impacts and alternatives in the DOE Programmatic Spent Nuclear Fuel
Management and Idaho National Engineering Laboratory Environmental Restoration and Waste
Management Programs Final Environmental Impact Statement (DOE/EIS-0203-F of April 1995,
the "Programmatic SNF&INEL EIS") and the Records of Decision for that EIS (60 FR 28680,
June 1, 1995 and 61 FR 9441, March 8, 1996).

III. Policy Considerations - A key goal of United States' nuclear weapons nonproliferation policy
is to reduce international civil commerce in HEU, since HEU can be used directly in the production
of nuclear weapons. The proposal by DOE and the Department of State to adopt a policy to manage
foreign research reactor spent nuclear fuel containing uranium enriched in the United States is
intended to support efforts by the United States to convert foreign research reactors from HEU to
LEU fuels (the latter cannot be used directly in nuclear weapons) and to gain worldwide acceptance
of the use of LEU fuels in new research reactors.

Failure of the United States to manage foreign research reactor spent nuclear fuel could have a
number of adverse consequences. Foreign governments and research reactor operators have
participated in the RERTR program in large part because the United States previously accepted the
spent nuclear fuel from their research reactors. The United States has not accepted HEU spent
nuclear fuel for more than seven years, with the exception of recent limited shipments made after
completion of the Environmental Assessment of Urgent-Relief Acceptance of Foreign Research
Reactor Spent Nuclear Fuel (DOE/EA-0912, April 1994). As a result, several foreign research
reactor operators are running out of space to store their spent nuclear fuel, and others will run out
soon. Under such conditions, the foreign research reactor operators must either shut down their
reactors, construct new storage facilities, or ship the spent nuclear fuel offsite for storage or
reprocessing. Many of the reactor operators do not have the option of increasing their storage
capacities due to local regulatory restrictions. Moreover, construction and licensing of new storage
facilities cannot be accomplished in time to support continued operations. The most realistic
near-term option for a limited number of the reactor operators (particularly those in countries with
power reactor programs that have an infrastructure to accept the return of the radioactive waste
generated during reprocessing) is to ship their spent nuclear fuel offsite for reprocessing.

The current practice followed in overseas reprocessing of research reactor spent fuel results in
separated HEU that is placed back into commerce (some or all of it may be refabricated into new
HEU research reactor fuel), a result that undermines United States' nuclear weapons
nonproliferation goals. Furthermore, none of the foreign reprocessing facilities have the capability
to reprocess the new, high density LEU fuel developed under the RERTR program. Thus, in the



absence of action to resolve the question of the disposition of spent nuclear fuel, many foreign
research reactor operators who could reprocess to control their spent fuel inventory would likely
continue to use, or convert back to, fuel containing HEU. In such a case, the foreign research reactor
operator community as a whole would have little incentive to convert their reactors to LEU fuels.
This would have the effect of encouraging the foreign research reactor operators to use HEU
(weapons-grade uranium) as fuel for their reactors, would increase the amount of HEU in
international commerce, and would inevitably increase the opportunity for diversion of HEU into
a nuclear weapons program.

DOE and the Department of State do not seek to indefinitely accept or otherwise manage spent
nuclear fuel from foreign research reactors. Rather, the purpose of the new policy is to recover as
much HEU that originated in the United States as possible from international commerce, while
providing the foreign research reactor operators and their host countries time to convert the reactors
to LEU fuel and to make their own arrangements for disposition of subsequently generated LEU
spent nuclear fuel. The foreign research reactor operators and host countries must be prepared to
implement their own arrangements for disposition of their spent nuclear fuel after the policy expires
(i.e., after 10 years of spent fuel generation following the effective date of the policy).

IV. Alternatives Evaluated in the Final EIS - DOE evaluated the following alternatives for
management of the foreign research reactor spent nuclear fuel:

A. Management Alternative 1: Accept and Manage Foreign Research Reactor Spent Nuclear Fuel
in the United States

Under Management Alternative 1, foreign research reactor spent nuclear fuel containing uranium
enriched in the United States would be transported to the United States in casks designed to comply
with international regulations that are essentially identical to those promulgated by the U.S. Nuclear
Regulatory Commission (NRC) and certified by the U.S. Department of Transportation. In
accordance with the Record of Decision for the Programmatic SNF&INEL Final EIS, all of the
aluminum-based foreign research reactor spent nuclear fuel accepted by DOE (about 18.2 MTHM)
would be managed at the Savannah River Site in South Carolina, and the TRIGA elements (about
1 MTHM) would be managed at the Idaho National Engineering Laboratory, pending ultimate
disposition.

The basic implementation elements of Management Alternative 1 provide the foundation for the
analyses of impacts presented in the EIS. They are:

Policy Duration - The policy duration would be 10 years. Spent nuclear fuel that is currently being
stored or that is generated during a 10 year policy period would be accepted. Actual shipments of
spent nuclear fuel to the United States could be made for a period of 13 years, starting from the
effective date of policy implementation. A five year policy duration and an indefinite duration for
acceptance of HEU (with a ten year duration for LEU) were also analyzed as alternatives in the EIS.



Amount of Foreign Research Reactor Spent Nuclear Fuel - The amount of foreign research reactor
spent nuclear fuel that would be accepted under the basic implementation of Management
Alternative 1 is up to about 19.2 MTHM in up to approximately 22,700 individual spent nuclear fuel
elements. These spent nuclear fuel elements would be received from 41 countries. Alternative
amounts of spent nuclear fuel considered as implementation alternatives were: receipt of spent fuel
only from countries that do not have high-income economies, acceptance of HEU spent fuel only,
and acceptance of target material in addition to spent fuel.

Marine Transport - Under the basic implementation alternative, the spent fuel and target materials
would be transported by sea in either chartered or regularly scheduled commercial ships. DOE
estimates that 721 cask loads of foreign research reactor spe'nt nuclear fuel (a cask load is one spent
fuel shipping cask loaded with spent fuel) would be sent to the United States by ship over a 13-year
acceptance period under Management Alternative 1. Acceptance of an additional 15 cask loads of
target material by sea is also analyzed.

Potential Port(s) of Entry for Foreign Research Reactor Spent Nuclear Fuel - The following
potential ports of entry were selected for analysis because they met basic criteria designed to identify
the most appropriate ports for use in accepting foreign research reactor spent fuel:

Charleston, SC (includes Charleston Naval Weapons Station and Wando Terminal, Mt. Pleasant)
Concord Naval Weapons Station, CA
Galveston, TX
Hampton Roads, VA (includes Terminals at Newport News, Norfolk, and Portsmouth, VA)
Jacksonville, FL
Military Ocean Terminal Sunny Point, NC
Portland, OR
Savannah, GA
Tacoma, WA
Wilmington, NC

Ground Transport - The basic implementation of Management Alternative 1 would involve
transporting casks containing foreign research reactor spent nuclear fuel by truck, rail, or barge from
the ports of entry or Canadian border crossings to potential management sites.

Foreign Research Reactor Spent Nuclear Fuel Management Sites - The analysis considered five
potential management sites selected to be consistent with the management sites evaluated in the
Programmatic SNF&INEL EIS (i.e., the Savannah River Site in South Carolina, the Idaho National
Engineering Laboratory, the Oak Ridge Reservation in Tennessee, the Hanford Site in Washington
State, and the Nevada Test Site). The Record of Decision for the Programmatic SNF&INEL EIS
subsequently eliminated the last three sites from consideration as management sites for spent nuclear
fuel from foreign research reactors.

Storage Technologies - During the first few years, storage would take place in existing storage
facilities that use either wet or dry storage technologies. Under the basic implementation of



Management Alternative 1, any new storage capacity that would be built would be dry storage. Wet
storage was also evaluated as an alternative to dry storage.

Near-Term Conventional Chemical Separation in the United States - As an alternative to storage of
the spent fuel in the United States, the Final EIS evaluated chemical separation of foreign research
reactor spent nuclear fuel and target material in existing facilities at the Savannah River Site or the
Idaho National Engineering Laboratory. The HEU could be blended down to LEU to preclude its
use in nuclear weapons. The resulting high-level waste could be vitrified and managed onsite until
a geologic repository becomes available.

Developmental Treatment and/or Packaging Technologies - As another alternative for management
of the spent fuel, the Final EIS discussed a potential development program that DOE could conduct
leading to a decision on whether to construct and operate a new treatment and/or packaging facility.
The objective of this technical strategy would be to treat, package, and store spent nuclear fuel in a
manner suitable for direct placement into a geologic repository without necessarily separating the
fissile materials, while meeting or exceeding all applicable safety and environmental requirements.

Financing Arrangements - Under the basic implementation of Management Alternative 1, high-
income-economy countries would be charged a competitive fee. The United States would bear the
full cost of transporting and managing foreign research reactor spent nuclear fuel received from other
countries. The Final EIS also evaluated alternatives in which:

1) All countries would be subsidized;
2) All countries would be charged a full-cost recovery fee; or
3) Countries with high income economies would be charged a full-cost recovery fee, while other

countries would be subsidized.

Location for Taking Title - Under the basic implementation of Management Alternative 1, the United
States would take title to spent nuclear fuel from foreign research reactors at the limit of United
States territorial waters or continental border (for shipments from Canada). The Final EIS also
evaluated alternatives in which the United States would take title prior to shipment, at the ports of
entry, or at the DOE management sites.

Ultimate Disposition - The Nuclear Waste Policy Act of 1982 (as amended) authorizes disposal of
the foreign research reactor spent nuclear fuel in a geologic repository. DOE is working with staff
from the Nuclear Regulatory Commission to ensure that the spent fuel management actions it is
undertaking for all of its spent fuel, and actions that would be undertaken for any additional foreign
research reactor spent fuel to be accepted, will allow either direct emplacement of the spent fuel in
a geologic repository or acceptance of the spent fuel in a treated form at a geologic repository.
Decisions regarding the actual disposal of DOE's spent nuclear fuel would follow appropriate
environmental review under the National Environmental Policy Act.



B. Management Alternative 2: Facilitate the Management of Foreign Research Reactor Spent
Nuclear Fuel Overseas

Under this Management Alternative, two subalternatives were analyzed. In the first subalternative,
DOE and the Department of State would provide assistance, incentives, and coordination for spent
fuel storage at one or more locations overseas, with appropriate storage technologies, regulations,
and safeguards. In the second subalternative, DOE and the Department of State would provide
nontechnical assistance, incentives, and coordination to foreign research reactor operators and
reprocessors to facilitate reprocessing of spent nuclear fuel overseas in facilities operated under
international inspections and safeguards. Facilities operated by the United Kingdom Atomic Energy
Authority at Dounreay, United Kingdom, and by Cogema at Marcoule, France might be used for this
purpose. After reprocessing, the recovered HEU would be blended down to LEU at these same
facilities. The wastes resulting from this reprocessing would be sent to the country in which the
spent nuclear fuel was irradiated. If the reprocessing wastes could not be sent to the country in
which the spent nuclear fuel was irradiated, such wastes would be accepted by the United States for
storage and ultimate geologic disposal. It is important to note that the foreign reprocessing facilities
do not have the capability to reprocess the new, high density, LEU fuel developed under the RERTR
program.

C. Management Alternative 3: A Combination of Elements from Management Alternatives 1 and
2 (Hybrid Alternative)

Under Management Alternative 3, DOE and the Department of State would combine elements from
Management Alternatives 1 and 2 to develop new alternatives for management of foreign research
reactor spent nuclear fuel in the United States or abroad. For example, DOE and the Department of
State could combine partial storage or reprocessing overseas with partial storage or chemical
separation in the United States. Implementation alternatives for the portion of the spent nuclear fuel
from foreign research reactors to be managed in the United States would be the same as those for
Management Alternative 1.

D. No Action Alternative

In the No Action Alternative, the United States would neither manage foreign research reactor spent
nuclear fuel containing uranium enriched in the United States, nor provide technical assistance or
financial incentives for overseas storage or reprocessing. In this case, there would be no foreign
research reactor spent nuclear fuel shipments to the United States and no assistance to foreign
countries for managing foreign research reactor spent nuclear fuel overseas.

E. Preferred Alternative

Under the Preferred Alternative (which is a combination of the implementation elements of
Management Alternative 1), DOE would accept and manage in the United States up to 19.2 MTHM
of foreign research reactor spent nuclear fuel in up to approximately 22,700 individual spent fuel



elements and up to an additional 0.6 MTHM of target material. This spent fuel and target material
would come from the following countries:

Table 1 - High-income economy countries:

Australia
Austria
Belgium
Canada
Denmark

Table 2 - Other

Argentina
Bangladesh
Brazil
Chile
Colombia
Greece

Finland
France
Germany
Israel

Countries:

Indonesia
Iran
Jamaica
Malaysia
Mexico
Pakistan

Italy
Japan
Netherlands
Spain

Peru
Philippines

/Portugal
Romania
Slovenia
South Africa

Sweden
Switzerland
Taiwan
United Kingdom

South Korea
Thailand
Turkey
Uruguay
Venezuela
Zaire

The types of Foreign Research Reactor Spent Nuclear Fuel and Target Material that would be
accepted under the Preferred Alternative are as follows:

• Spent nuclear fuel (HEU and/or LEU) from research reactors operating on LEU fuel or in the
process of converting to LEU fuel when the policy becomes effective.

® Spent nuclear fuel (HEU and/or LEU) from research reactors that operate on HEU fuel when the
policy becomes effective but that agree to convert to LEU fuel. (Spent nuclear fuel would not
be accepted from research reactors that could convert to LEU fuel but do not agree to do so.)

• Spent nuclear fuel (HEU) from research reactors having lifetime cores, from research reactors
planning to shut down by a specific date while the policy is in effect, and from research reactors
for which a suitable LEU fuel is not available.

• Spent nuclear fuel (HEU and/or LEU) from research reactors that are already shut down.

• Unirradiated fuel (HEU and/or LEU) from eligible research reactors would be accepted as spent
nuclear fuel. (This material could be a particular nuclear weapons proliferation concern because
it is not highly radioactive and thus can be handled manually. Thus could allow it to be stolen
more easily.)
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For research reactors with both HEU and LEU spent nuclear fuel available for shipment, LEU spent
nuclear fuel would not be accepted until all HEU spent nuclear fuel has been accepted, unless there
are extenuating circumstances (e.g., deterioration of one or more LEU elements sufficient to cause
a health or safety problem if acceptance were delayed). Spent nuclear fuel (HEU and/or LEU) would
not be accepted from new research reactors starting operation after the date of implementation of the
policy.

The duration of the policy under the Preferred Alternative would be 10 years. Shipments of spent
nuclear fuel to the United States could be made for a period of up to 13 years, starting from the
effective date of policy implementation, as long as the spent nucleai" fuel had already been discharged
prior to the beginning of the policy period or is discharged during the policy period. The additional
three years in the shipping period were included to provide time for the radiation levels of the last
spent fuel discharged during the 10 year policy period to decay enough to allow its transportation,
to provide time for logistics in arranging for shipment of the last spent fuel discharged, and to allow
for potential shipping delays.

The aluminum-based foreign research reactor spent nuclear fuel (about 18.2 MTHM) and target
material (about 0.6 MTHM) would be transported to and managed at the Savannah River Site and
the TRIGA foreign research reactor spent nuclear fuel (about 1 MTHM) would be transported to and
managed at the Idaho National Engineering Laboratory, in accordance with the Records of Decision
for the Programmatic SNF&INEL EIS and the settlement agreement reached between DOE and the
State of Idaho [Public Service Co. of Colorado v. Batt. No. CV 91-0035-S-EJL (D. Id.) and United
States v. Batt. No. CV-91-0054-S-EJL (D. Id.)]. According to this agreement, DOE could accept
up to 61 TRIGA spent nuclear fuel shipments from foreign research reactors prior to December 31,
2000 for management at the Idaho National Engineering Laboratory. Before DOE would accept any
shipments, the Governor of Idaho would be notified and the Secretary of Energy would certify that
the shipments are necessary to meet national security and nonproliferation requirements.

The foreign research reactor spent nuclear fuel and target material would be shipped by either
chartered or regularly scheduled commercial ships from the foreign ports to the United States.

Although all of the candidate ports listed in Management Alternative 1 above would be appropriate
ports to use for receipt of the spent fuel and target material shipments, DOE would prefer to use the
military ports in proximity to the spent nuclear fuel management sites (i.e., Charleston Naval
Weapons Station and the Concord Naval Weapons Station) to take advantage of the characteristics
of these ports to increase the safety and security of the spent fuel transportation process. (Note:
Section VII of this notice designates these two ports as the ports of entry.)

DOE would take title to the foreign research reactor spent nuclear fuel and target material that is
shipped by sea after it is unloaded from the ship at the port of entry, and to the spent nuclear fuel and
target material shipped solely overland (i.e., from Canada) at the border crossing between Canada
and the United States.
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The foreign research reactor spent nuclear fuel and target material would be transported from the
United States ports to the management sites by truck or rail.

The financing arrangement under the Preferred Alternative would be to charge high-income-
economy countries a competitive fee and for the United States to bear the full cost associated with
acceptance of spent fuel and target material from other countries. The fee policy for countries with
high-income economies would be established in a Federal Register notice to allow DOE flexibility
to adjust the fee policy to account for inflation, or further development of spent nuclear fuel
management practices in the United States.

For the aluminum-based foreign research reactor spent nuclear fuel, the following three-point
management strategy would be implemented:

1. New Technology Development/Dry Storage - DOE would embark immediately on an accelerated
program at the Savannah River Site to identify, develop, and demonstrate one or more
non-reprocessing, cost-effective treatment and/or packaging technologies to prepare the foreign
research reactor spent nuclear fuel for ultimate disposal. The purpose of any new facilities that
might be constructed to implement these technologies would be to change the foreign research
reactor spent nuclear fuel into a form that is suitable for geologic disposal, without necessarily
separating the fissile materials, while meeting or exceeding all applicable safety and
environmental requirements.

In conjunction with the examination of new technologies, variations of conventional direct
disposal methods would also be explored. After treatment and/or packaging, the foreign research
reactor spent nuclear fuel would be managed on site in "road ready" dry storage until transported
off-site for continued storage or disposal. DOE would select, develop, and implement, if
possible, one or more of these treatment and/or packaging technologies by the year 2000. DOE
is committed to avoiding indefinite storage of this spent nuclear fuel in a form that is unsuitable
for disposal.

2. Potential Chemical Separation/Wet Storage - Despite DOE's best efforts, it is possible that a new
treatment and/or packaging technology may not be ready for implementation by the year 2000.
It may become necessary, therefore, for DOE to use the F-Canyon at the Savannah River Site to
chemically separate some foreign research reactor spent nuclear fuel elements, while the
F-Canyon is operating to stabilize at-risk materials in accordance with the Records of Decision
(60 FR 65300, December 19, 1995 and 61 FR 6633, February 21, 1996) issued after completion
of the Interim Management of Nuclear Materials Final Environmental Impact Statement
(DOE/EIS-0220 of October 1995). Under current schedules, this chemical separation of foreign
research reactor spent fuel could take place between the years 2000 and 2002. In that event, the
foreign research reactor spent nuclear fuel would be converted into LEU and wastes. The high-
level radioactive wastes would be vitrified in the Savannah River Site Defense Waste Processing
Facility, while other wastes (all low level) would be solidified in the Savannah River Site
Saltstone facility. In order to provide a sound policy basis for making a determination on
whether and how to utilize the F-Canyon for chemical separation tasks that are not driven by
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health and safety considerations, DOE will commission or conduct an independent study of the
nonproliferation and other (e.g., cost and timing) implications of chemical separation of spent
nuclear fuel from foreign research reactors. The study will be initiated in mid-1996 and will be
completed in a timely fashion to allow a subsequent decision about possible use of the F-Canyon
for chemical separation of foreign research reactor spent nuclear fuel to be fully considered by
the public, the Congress and Executive Branch agencies. Pending disposition of the foreign
research reactor spent nuclear fuel by either a new treatment and/or packaging technology or
chemical separation in the F-Canyon, the spent nuclear fuel would be placed in existing wet
storage at the Savannah River Site.

3. Spent Nuclear Fuel Monitoring (Wet Storage) - DOE would conduct a program of close
monitoring of any foreign research reactor spent nuclear fuel and target material that would be
accepted for storage in existing wet storage facilities. DOE is presently unaware of any technical
basis for believing that this spent nuclear fuel cannot be safely stored until one or more of the
treatment and/or packaging technologies becomes available. Nevertheless, if health and safety
concerns involving any of the foreign research reactor spent nuclear fuel elements are identified
prior to development of an appropriate treatment and/or packaging technology, DOE would use
the F-Canyon to chemically separate the affected spent nuclear fuel elements, if it is still
operating to stabilize at-risk materials.

Because the F-Canyon is only configured to handle LEU, under no circumstances would it be
possible to produce separated HEU that is suitable for a nuclear weapon. Instead, depleted
uranium would be added to the foreign research reactor spent nuclear fuel near the beginning of
the chemical separations process, so that only LEU would be produced when the uranium is
separated from the fission products. The trace quantities of plutonium in the spent nuclear fuel
would be left in and solidified along with the high-level radioactive wastes. This would further
the President's policy to discourage the accumulation of excess weapons-grade fissile materials,
to strengthen controls and constraints on these materials and, over time, to reduce worldwide
stocks.

The TRIGA foreign research reactor spent nuclear fuel would be stored at the Idaho National
Engineering Laboratory in the Fluorinel Dissolution and Fuel Storage facility (wet storage) or
preferably in the dry storage Irradiated Fuel Storage Facility and the CPP-749 dry storage area. After
2003, all foreign research reactor spent nuclear fuel at the Idaho National Engineering Laboratory
would be managed in accordance with specific provisions of the settlement agreement between DOE
and the State of Idaho, until transported off-site for ultimate disposition. Depending on the nature
of any new treatment and/or packaging technology that might be developed, the TRIGA spent
nuclear fuel would also be processed using such a new technology, if necessary for disposal.

V. Environmentally Preferable Alternatives - CEQ regulations (40 CFR 1505.2) require
identification of the environmentally preferred alternative(s). The analysis of alternatives presented
in the EIS indicates that the three Management Alternatives and the Preferred Alternative (a
modification of subelements of Management Alternative 1) would have only small impacts on the
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human environment on or around the DOE management sites, the populations near the cask
transportation routes, or the affected ports of entry. Using conservative assumptions (i.e.,
assumptions that tend to overestimate risks), the only measurable potential impacts from
incident-free operations are associated with low radiation exposure to workers near the loaded
transportation casks, particularly during transportation cask loading or unloading, or near the spent
fuel during storage, and, to a much lesser degree, to the general population in and around the ports
of entry and the transportation routes. These conservatively calculated impacts are extremely small,
and are well within regulatory standards for health and safety.

Although the impacts would be small for each alternative considered, there are differences among
the estimated impacts for the various alternatives. Besides the no-action alternative and overseas
storage subalternative of Management Alternative 2, which would generate no direct environmental
impact in the United States because they would result in no activity in the United States, the lowest
impacts in the United States would be associated with implementing the proposed policy overseas
under the overseas reprocessing subalternative of Management Alternative 2. In the overseas
reprocessing subalternative, the foreign research reactor spent fuel would be reprocessed overseas
and only the vitrified reprocessing wastes would be accepted in the United States. This alternative
would have a very small environmental impact in the United States since only a small volume of
waste in an inert, vitrified form would enter the United States. This would require only a small
amount of transportation, handling, and storage in the United States and therefore would result in
very little radiation exposure in the United States. Hence, Management Alternative 2 is the
environmentally preferred alternative, next to the no action alternative. Both of the other
alternatives, the hybrid alternative and the basic implementation of Management Alternative 1,
would have relatively higher, but still extremely low, radiation exposure impacts because of the
acceptance of a greater volume of material in the United States, resulting in more shipments and
increased handling and storage requirements.

Among the Implementation Alternatives to Management Alternative 1 discussed in the Final EIS,
accepting foreign research reactor spent fuel into the United States only from developing nations
(i.e., the "Other Nations" listed in Table 2 above) would present the lowest radiological risk in the
United States. This is because this subalternative would deal with the least amount of spent fuel.
The remaining subalternatives and implementation alternatives discussed in the EIS (including the
acceptance of target material in addition to spent fuel, a policy duration of five years instead of ten
years, use of wet storage, and chemical separation) do not measurably change the overall potential
radiation exposure impact. The chemical separation subalternative would generate slightly higher
accident and incident-free radiological exposure risk to the general population, but once again, this
is a small variation within the overall small impacts from each of the alternatives.

Implementation of the Preferred Alternative would result in relatively higher, but still extremely low,
environmental and health impacts because of the acceptance of the target material (in addition to the
maximum amount of spent fuel), resulting in the maximum number of shipments and increased
handling and storage requirements, and because of the potential chemical separation of a limited
amount of spent fuel.
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VI. Comments on the Final EIS - After issuing the Final EIS, DOE and the Department of State
received approximately 35 letters commenting on the Preferred Alternative. These included letters
from Governor Beasley of South Carolina, Senators Feinstein of California and Glenn of Ohio,
Congressmen Baker and Miller of California, and Clyburn of South Carolina, California State
officials, mayors and other local officials from the areas around the Charleston Naval Weapons
Station and the Concord Naval Weapons Station, and several members of the public. Many of the
comments covered issues previously addressed in the Final EIS, such as the following:

• Why is the new spent fuel and target material acceptance policy required?
• How were the preferred ports of entry chosen?
• Why are military ports preferred?
• Has DOE adequately considered the risks associated with shipments through the Concord Naval

Shipyard due to its proximity to the highly populated San Francisco Bay area and the potential
for seismic activity?

• What kinds of training and other assistance would be provided by DOE to prepare local
jurisdictions to deal with the spent fuel shipments?

All of these issues are covered in the Final EIS, either in the body of the EIS or in the responses to
comments submitted on the Draft EIS. In the interests of brevity, readers are requested to refer to
the Final EIS for information on these issues. In addition, individual responses will be sent to each
of the commentors.

The comments on the Final EIS also raised several new issues (i.e., issues not raised during public
review of the Draft EIS), as follows:

A. Many commentors from the area around the Concord Naval Weapons Station were concerned
that the cost of services required from local police or other city and county departments (e.g.,
services associated with emergency response, crowd control, etc.) to prepare for or respond to
events associated with the spent fuel shipments would unfairly be left to the local communities
to fund. The comments stated that DOE should provide funding to cover these additional
expenses. To address this concern, DOE has replied that it is willing to enter into an appropriate
agreement to reimburse local agencies or provide the incremental resources, either in kind or
financial, that would be necessary to enable emergency response personnel to respond to an
incident involving the proposed shipments of spent fuel, to provide for public safety in situations
that are attributable to the shipment of spent fuel from foreign research reactors, and to allow a
greater level of assurance of the protection of the health and safety of the public.

B. Several individuals commented that the Final EIS did not identify the specific local streets and
roads over which the spent fuel shipments would travel and did not include site-specific analyses
of the risk of the shipments through the ports of entry. DOE replied that the Final EIS does
estimate the potential radiological and other health-related impacts (e.g., traffic accidents) of
transporting the spent fuel through the ports of entry (see, for example, Volume 1, Table 4-7 in
Section 4.2.2.3 of the Final EIS). However, the Final EIS did not address specific characteristics
of local streets since local street, or rail, conditions could well change between the time the Final

15



EIS was written and the time the shipments would be made. As a result, the actual route that
would be taken for the overland transportation, whether by truck or rail, would be chosen closer
to the time the transportation takes place. Selection of the actual route would be accomplished
in consultation with the affected States, Tribes, local officials, and the carrier, and considering
the conditions of the potential shipment routes at that time. Any route that is chosen would have
to meet specific requirements imposed by the Department of Transportation, taking into account
specific characteristics of local streets. Thus, when potential impacts are estimated, certain
assumptions can be made about the transportation route, without knowing the actual route.
Indeed, because the Final EIS analyses are conservative (i.e., they tend to overstate the
transportation risks), changes in local conditions would be unlikely to result in changes in
transportation risks that would exceed those analyzed in the Final EIS. The Final EIS contains
enough information to accurately assess the foreseeable impacts so that the public and
Government decision makers are adequately informed of potential consequences.

The same can be said about emergency services, personnel, emergency preparedness and
facilities (i.e., specific circumstances may change between issuance of the Final EIS and the time
an actual shipment would take place). For this reason, DOE is required to prepare a detailed
Transportation Plan in cooperation with State, Tribal and local officials before a shipment is
made. The Transportation Plan would specify details concerning how the shipments will be
carried out and the routes to be used, planned shipment schedules, roles and responsibilities of
emergency response personnel for jurisdictions along the transportation route, emergency plans
and communications strategies. The Transportation Plan would also discuss any training to be
carried out in preparation for the shipments, and would identify any equipment or other resources
required to allow local responders and law enforcement personnel to be adequately prepared for
the shipments. This procedure ensures that local officials would be well informed and prepared
to handle any contingency before a shipment would be made.

C. One commentor questioned whether an alternate West Coast port would be required if
scheduling conflicts occurred at the Concord Naval Weapons Station. DOE explained that this
issue had been discussed with the Commander of the Naval Weapons Station and that he had
informed DOE that they currently have about 20% slack time available, and that this should be
more than adequate to accommodate 5 shipments over 13 years.

D. Recently, new information has come to light regarding the ability of the F and H Canyons
(chemical separations facilities used at the Savannah River Site) to withstand a severe
earthquake. One commentor requested that DOE delay issuance of the Record of Decision on
the proposed acceptance policy until completion of an on-going detailed safety analysis of the
facilities. The commentor noted that the Preferred Alternative in the Final EIS would allow
chemical separation under certain circumstances, and that chemical separation followed by
vitrification of the high-level radioactive wastes remains the one proven means of stabilizing
spent fuel and preparing it for ultimate disposition.
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In response, DOE explained that, until the on-going analysis is complete, it will not be known
with certainty whether the new information will result in a significant change in the range of
potential impacts of chemical separation described in the Final EIS. Analysis to date, however,
provides reasonable assurance that completion of the seismic analysis will soon demonstrate that
chemical separation in the F and H Canyons remains a viable alternative for management of
spent fuel. DOE had not contemplated chemical separation of foreign research reactor spent fuel,
if at all, until approximately the year 2000, and the Canyons will not be used if the seismic
analysis indicates that they pose an unacceptable risk. Chemical separation however, may never
need to be pursued because the Preferred Alternative provides for an aggressive new program
to develop and implement new treatment and/or packaging technologies to prepare the spent fuel
for ultimate disposition without the use of the F and H Canyons. In light of these factors, and
in order to encourage the research reactor operators not to withdraw from the Reduced
Enrichment for Research and Test Reactors program (and resume or continue using HEU fuels),
DOE and the Department of State believe it is necessary to issue the Record of Decision now,
rather than awaiting completion of the seismic analysis. Because research reactors are the major
users of HEU in civil programs, it is essential that they support the Reduced Enrichment for
Research and Test Reactors program if the United States is to achieve the goal of eventually
eliminating the use of HEU in civil commerce, thereby reducing the threat of nuclear weapons
proliferation worldwide.

DOE further notes that the Final EIS discusses the potential impacts of chemical separation as
merely one means of managing the foreign research reactor spent fuel. Under the Preferred
Alternative, chemical separation would be considered only after completion of a study of the
impacts of chemical separation on United States nuclear weapons nonproliferation policy, and
then only if DOE is not ready to implement a new technology to prepare the spent fuel for
ultimate disposition in approximately the year 2000 (see Section IV.E.). Even if both chemical
separation and a new technology were not available in the year 2000, the Final EIS fully
analyzes the potential impacts of storing the spent fuel in wet and dry storage facilities for up to
40 years, so that the full range of reasonable alternative management options is covered in the
Final EIS. Therefore, the decision of whether to accept foreign research reactor spent fuel into
the United States does not depend on the availability of chemical separation as a management
option.

E. Several commentors objected to the fact that DOE spent Government funds to print and mail the
Final EIS (or its Summary) to members of the public. DOE explained that the regulations
implementing the National Environmental Policy Act require agencies to provide a copy of a
Final EIS to any individual who submits "substantive" comment on the draft of that EIS. DOE
limited the cost of printing and mailing to the greatest extent possible by mailing only the
Summary of the Final EIS to commentors from locations other than Augusta, Georgia, and the
States of California, Idaho, and South Carolina who had not specifically requested a copy of the
full Final EIS (all individuals and organizations who were sent only a Summary were offered an
opportunity to receive the entire Final EIS).
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VII, Decision - DOE, in consultation with the Department of State, has decided to implement a new
foreign research reactor spent fuel acceptance policy, as specified in the Preferred Alternative in the
Final EIS, subject to the additional stipulations noted below. In summary, implementation of the
new foreign research reactor spent fuel acceptance policy will involve acceptance of aluminum-based
spent fuel, TRIGA spent fuel, and target material containing uranium enriched in the United States,
as defined in the Final EIS. This material will be accepted from the 41 countries listed in Section III
of this notice. The spent fuel acceptance will involve approximately 19.2 MTHM (metric tonnes of
heavy metal) of foreign research reactor spent fuel in up to 22,700 separate spent fuel elements and
approximately 0.6 MTHM of target material. This amount of material is the amount that is currently
in storage at the foreign research reactors, plus that which DOE estimates will be discharged over
the next ten years. Shipments of this spent fuel into the United States will be accepted over a 13 year
period, beginning on the effective date of the policy. The foreign research reactor spent nuclear fuel
will be shipped by either chartered or regularly scheduled commercial ships. The majority of the
spent fuel will be received from abroad through the Charleston Naval Weapons Station in South
Carolina (about 80%) and the Concord Naval Weapons Station in California (about 5%). Most of
the target material and some of the spent fuel (about 15%) will be received overland from Canada.
Shipment through Charleston will begin in the summer of 1996 and through Concord in mid-1997.

Shipments from Canada have not been scheduled at this time. After a limited period of interim
storage, the spent fuel will be treated and packaged at the Savannah River Site and the Idaho
National Engineering Laboratory as necessary to prepare it for transportation to a final disposal
repository.

DOE will apply the following additional stipulations to implementation of the new spent fuel
acceptance policy:

A. DOE will reduce the number of shipments necessary by coordinating shipments from several
reactors at a time (i.e., by placing multiple casks [up to eight] on a ship). DOE currently
estimates that a maximum of approximately 150 to 300 shipments through the Charleston Naval
Weapons Station and five shipments through the Concord Naval Weapons Station will be
necessary during the 13 year spent fuel acceptance period.

B. Target material containing uranium enriched in the United States will be accepted only if a
reactor operator wishing to ship target material formally commits to convert to the use of LEU
targets, when such targets become available (a program to develop LEU targets is underway as
an adjunct to the RERTR program). To demonstrate this commitment, DOE will require that
the affected reactor operators enter into an agreement with DOE that sets forth the milestones
and schedule for the conversion. Reactor operators currently operating on HEU fuel will be
required to enter into a similar agreement regarding conversion of their reactors to operate on
LEU fuel.

C. The Final EIS demonstrates that the spent fuel and target material could be safely transported
overland within the United States by either truck or rail, and DOE has decided that either
transportation mode may be used. However, based on input from the public in the vicinity of
the ports of entry, there appears to be a strong preference for the use of rail. Therefore, DOE
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will seek to use rail for shipments from the ports of entry to DOE facilities at the Savannah River
Site in South Carolina and the Idaho National Engineering Laboratory in Idaho, pending further
discussions with the States, Tribes and local jurisdictions along the proposed transportation
routes.

D. During the period starting with initial implementation of the new spent fuel acceptance policy
through approximately the end of 1999, the Department will aggressively pursue one or more
new technologies that would put the foreign research reactor spent fuel in a form or container
that is eligible for direct disposal in a geologic repository.

Should a new treatment or packaging technology not be ready for implementation by the year
2000, DOE has under active consideration chemical separation of some of the foreign research
reactor spent fuel in the F-Canyon at the Savannah River Site, where it would be blended down
to LEU and potentially placed under International Atomic Energy Agency safeguards. The
Department intends to conduct a study that will look in more depth at the issues associated with
a decision to chemically separate this spent fuel. Issues to be considered include minimizing any
potential proliferation risks, cost and timing. The State of South Carolina will be invited to
participate in the study.

A subsequent Record of Decision will be issued at approximately the end of 1999 (or sooner if
possible) to announce DOE's future management plans for the foreign research reactor spent fuel
and target material based on the results of the Department's program to develop the new
treatment and/or packaging technologies by that time (including any necessary environmental
reviews), and the study discussed above.

Staff from the Nuclear Regulatory Commission have agreed to undertake an independent review
of any new technology, or application of existing technologies, that DOE proposes to develop,
to provide a high degree of confidence that implementation of such a technology would produce
a product that will be acceptable for disposal in a geologic repository.

VIII. Use of AH Practicable Means to Avoid or Minimize Harm - Implementation of this
decision will result in low environmental and health impacts. However, DOE will take the following
steps to avoid or minimize harm wherever possible:

A. DOE will use current safety and health programs and practices to reduce impacts by maintaining
worker radiation exposure as low as reasonably achievable and by meeting appropriate waste
minimization and pollution prevention objectives.

B. DOE will require that the shipping contractors implement a system to keep records of which
ships are used to transport foreign research reactor spent fuel and target materials and which ship
crew members, port workers and land transportation workers are involved in the shipments.;
DOE will include a clause in the contract for shipment of the spent fuel and target material
requiring that other ship crew members, port workers and land transportation worker:; be used
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if any worker in these categories could approach a 100 mrem dose in any year (the regulatory
limit set in 10 CFR Part 20 for radiation exposure to a member of the general public).

C. DOE will reduce the risk associated with shipment of the spent fuel by shipping multiple casks
per shipment, up to a maximum of eight, whenever possible, thus reducing the total number of
shipments.

D. DOE will implement a process of detailed transportation planning, involving States, Tribes and
local jurisdictions through which the shipments will pass, to ensure that all organizations that
would respond to an accident involving a foreign research reactor spent fuel shipment will be
fully prepared and informed prior to any shipment taking place.

E. DOE will conduct the program to identify and develop an improved means of treating and/or
packaging the foreign research reactor spent fuel with the intent of providing a technology to be
used to prepare the spent fuel for geologic disposal that has less environmental impacts than the
technologies that are currently available.

Items A, C, D, and E above will be accomplished under existing business practices in the normal
course of implementing the new spent fuel acceptance policy. For item B, DOE will prepare a
Mitigation Action Plan under the provisions of DOE's NEPA implementation procedures
(10 CFR 1021.331).

IX. Basis for the Decision - The elements of the decision discussed in Section VI above (i.e., the
Preferred Alternative with additional stipulations) have been selected based on the following
considerations:

A. Management Alternative - The various management alternatives considered are discussed in
Section 2 of the Final EIS. The analyses in Section 4 of the Final EIS demonstrate that the
impacts on the environment, involved workers, and the citizens of the United States from
implementation of any of the management alternatives or implementation alternatives analyzed
(other than beneficial impacts associated with support for United States nuclear weapons
nonproliferation policy) would be small and within applicable regulatory limits, and would not
provide a basis for discrimination among the alternatives. As a result, the process for selection
of the elements of the action to be taken focused on programmatic considerations:

1. DOE, in consultation with the Department of State, concluded that the No Action Alternative
and Management Alternative 2, Implementation Alternative la (Overseas Storage) would be
unacceptable since these alternatives are not consistent with United States nuclear weapons
nonproliferation policy objectives.

2. DOE, in consultation with the Department of State, also believes that Management
Alternative 2, Implementation Alternative lb (Overseas Reprocessing) would not provide
an incentive for reactor operators to switch to LEU fuel or continue using LEU fuel. Since
there is no overseas reprocessing capability for the new, high density LEU fuel developed
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by the RERTR program, foreign research reactor operators would have to continue using
HEU fuel in order to be able to rely on reprocessing as a spent fuel management approach.
In addition, reprocessing could result in the continued production of HEU, which could then
be made available in civil commerce. Furthermore, the two countries that provide
reprocessing require that the resulting wastes be returned to the countries of origin. Many
of the countries in which the foreign research reactors are located do not have the technical
or regulatory infrastructure to manage these wastes. Finally, the United States would not be
able to impose conditions on the reactor operators or reprocessing firms to assure that its
nuclear weapons nonproliferation objectives would be met.

3. The sample hybrid alternative (Management Alternative 3) analyzed in the Draft EIS
involved partial reprocessing overseas coupled with partial management in the United States.
Even though the use of overseas reprocessing would be more limited in this alternative, many
of the concerns raised above with regard to reprocessing would apply. Because of these
concerns and uncertainties, DOE and the Department of State do not believe it would be
prudent to rely on the use of overseas reprocessing to meet United States' nuclear weapons
nonproliferation objectives.

DOE, in consultation with the Department of State, has concluded that a modification of the
basic implementation of Management Alternative 1 as specified in the Preferred Alternative
balances policy, technical, cost and schedule requirements, and provides the strongest support
for United States' nuclear weapons nonproliferation policy objectives because all aspects of the
alternative will be under the control of DOE, either directly or through the spent nuclear fuel
acceptance contracts with the reactor operators.

B. Management Technology - The alternative spent nuclear fuel management technologies
considered are discussed in Sections 2.2.2.7 and 2.6.5 of the Final EIS. The approaches fall into
four broad categories, as follows:

Wet Storage - Wet storage is a proven technology, that has been used for decades to safely store
research reactor spent fuel from both domestic and foreign reactors. The impacts of continued
use of wet storage would be small, and completely within applicable regulatory limits.
Furthermore, DOE currently has wet storage facilities in operation at the Savannah River Site
and the Idaho National Engineering Laboratory that can be used for storage of foreign research
reactor spent nuclear fuel. The water chemistry of the wet storage pools is carefully controlled
to minimize the possibility of degradation and allow continued safe operation of the pools.

Dry Storage - Dry storage is also a proven technology that would also have no more than small
impacts, completely within applicable regulatory limits. It is the storage medium that is being
selected at all commercial power reactor sites where additional storage capacity is being built.
Dry storage capacity could be provided at the management sites in time to meet the program's
projected needs, if initial spent nuclear fuel receipts were placed into the available wet storage.
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Chemical Separation - Chemical separation is also a proven technology, the impacts of which
would be small, and completely within applicable regulatory limits. However, DOE is phasing
out its chemical separation activities and is currently conducting chemical separations only at the
Savannah River Site to stabilize materials for health and safety reasons. Because these chemical
separations facilities could be used to treat the foreign research reactor spent nuclear fuel, they
provide a contingency to be considered pending availability of an alternate means of treating
and/or packaging the spent nuclear fuel prior to ultimate disposition.

New Technologies - In order to prepare the spent fuel for ultimate disposition, some form of
treatment and/or packaging may be required. Several promising new technologies, as well as
variations of existing technologies, have been proposed and are under evaluation. Relatively
simple technologies appear to be feasible, although they require more development work to
confirm their viability and the cost of their implementation. This development will take place
before DOE makes a decision on implementation of any of the new technologies.

In order to effectively accept and manage the foreign research reactor spent nuclear fuel in the
United States, DOE, in consultation with the Department of State, developed the three point
strategy for management of aluminum-based spent nuclear fuel discussed in the description of
the Preferred Alternative (see Section IV.E.). This strategy draws on the strengths of each of the
spent nuclear fuel management technologies discussed above, while avoiding sole reliance on
any of them. Due to the relatively more robust nature of the TRIGA spent nuclear fuel, DOE
believes that minimal additional development may be needed to prepare it for storage and final
disposition. Accordingly, the decision specified in this Record of Decision is to place the
TRIGA spent nuclear fuel in existing dry storage facilities at the Idaho National Engineering
Laboratory. However, the analysis to determine what treatment, if any, will be necessary to
qualify the TRIGA spent fuel for geologic disposal will continue and the appropriate treatment,
if any, will be identified and implemented.

DOE will issue a second, separate Record of Decision at approximately the end of 1999 (or
sooner if possible) to provide assurance to the States hosting the DOE spent fuel management
sites that DOE will place sufficient priority on the new technology development effort, and to
ensure that the decision on which spent fuel management approach to adopt for use past the year
2000 receives appropriate scrutiny by Executive Branch agencies, Congress and the public.

C. Duration of the Policy - The alternatives for the duration of the policy that were considered are
discussed in Sections 2.2.2.1 and 2.2.2.2 of the Final EIS. In analyzing these alternatives, DOE
concluded that the 5-year option is unlikely to provide sufficient time for the reactor operators
to arrange for alternative spent nuclear fuel disposal mechanisms, and thus might result in some
reactor operators refusing to participate in the program to convert or continue to use LEU fuel.
That would substantially undermine the goal of eliminating civil commerce in HEU.

On the other hand, the analysis determined that there was insufficient benefit to be gained from
extending acceptance of all foreign research reactor spent fuel containing HEU into the
indefinite future because such an approach would be unlikely to provide sufficient incentive for
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other countries to proceed expeditiously with development of alternative arrangements for
disposal not involving the United States.

The approach selected provides the incentive needed to gain the reactor operators' cooperation,
while specifying a definite cut-off point. This alternative provides sufficient lead time to allow
the reactor operators to make other arrangements for disposition of their spent nuclear fuel, and
provides sufficient time to accept all spent nuclear fuel containing HEU enriched in the United
States.

D. Amount of Material to Manage - The alternative amounts of material that might be covered by
the proposed policy are described in Sections 2.2.1.3 and 2.2.2.1 of the Final EIS. DOE, in
consultation with the Department of State, concluded that management of spent nuclear fuel only
from countries that do not have high income economies would strongly encourage the resurgence
of the use of HEU in the high-income economy countries, as well as opening the United States,
fairly or unfairly, to charges that it was not living up to commitments under the Treaty on the
Non-Proliferation of Nuclear Weapons. Management of only spent nuclear fuel containing HEU
would penalize those reactors that have already converted to the use of LEU fuel, and would
provide an incentive for reactors to continue to use HEU fuel, or switch back to its use.

DOE, in consultation with the Department of State, concluded that management of all of the
aluminum-based and TRIGA foreign research reactor spent nuclear fuel currently in storage or
projected to be discharged during the policy period, and target material containing uranium
enriched in the United States, will provide the best support for United States' nuclear weapons
nonproliferation policy. Implementation of this approach will provide an opportunity for
removal of all United States origin HEU from civil commerce and will provide an incentive for
the continued conversion to and use of LEU as fuel for foreign research reactors, in place of
HEU.

DOE added the stipulation specifying that target material will be accepted only from foreign
research reactors whose operators who formally agree to switch to use of LEU targets, when such
targets become available, to provide an additional incentive for the reactor operators to make the
switch to LEU targets.

E. Marine Transport - The alternative approaches to marine transport of foreign research reactor
spent nuclear fuel are discussed in Section 2.2.1.5 of the Final EIS. The analyses in the Final EIS
demonstrate that the impacts to the environment, workers, or the public from transport of the
spent nuclear fuel using any of these types of ships would be small, and within applicable
regulatory limits. The analyses do not identify any difference in the small impacts that would
result from the use of purpose-built vs. general purpose ships. In addition, "military transports"
are in fact the same type of ship as chartered commercial cargo ships and are crewed by civilians,
use of "military transports" would not actually result in any difference in impacts. DOE, after
consultation with the Department of State, believes that use of actual warships would be
unnecessary from a security standpoint.
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The approach selected by DOE, after consultation with the Department of State, (use of
chartered or commercial ships) provides maximum flexibility for marine transport.

DOE has decided to specify the additional stipulation on reduction of the number of shipments
as a means of responding to public concerns regarding the risk of the shipments and to reduce
shipping costs.

F. Ground Transport - The ground transportation alternatives (i.e., truck, rail and barge) are
discussed in Section 2.2.1.7 of the Final EIS. The analyses in the Final EIS demonstrate that the
impacts to the environment, workers, or the public, from any of these modes of ground transport
(counting barge as a mode of "ground transport") would be small and within the applicable
regulatory limits. Furthermore, the differences in potential impacts between the truck, rail and
barge alternatives were not significant.

Both the truck and rail transportation options have been used successfully to transport foreign
research reactor spent nuclear fuel in the past. Truck transport was the predominant mode used
for over twenty years, until the old "Off-Site Fuels Policy" lapsed in 1988. Rail was the mode
used for both shipments under the Environmental Assessment of Urgent-Relief Acceptance of
Foreign Research Reactor Spent Nuclear Fuel. Since neither of the ports of entry (see item H
below) can reasonably provide barge transport to either of the management sites, barge transport
was not included in the preferred alternative.

The Final EIS demonstrates that the spent fuel and target material could be safely transported
overland within the United States by either truck or rail, and DOE has decided that either
transportation mode may be used. However, there appears to be a strong preference by some
members of the public in the port areas for the use of rail. Therefore, in response to this
preference, DOE has decided that it will seek to use rail for shipments from the ports of entry to
DOE facilities at the Savannah River Site in South Carolina and the Idaho National Engineering
Laboratory in Idaho as a general matter, subject to further discussions with the States, Tribes and
local jurisdictions along the proposed transportation routes.

G. Title Transfer Location - The alternative points at which DOE might take title to the spent
nuclear fuel and target material are discussed in Sections 2.2.1.4 and 2.2.2.4 of the Final EIS.
The point at which title will be transferred has no effect on the physical processes that would
take place, and thus will not have any effect on the impacts on the environment, workers, or the
public. The Price-Anderson Act would provide liability protection in the unlikely event of a
nuclear accident in the United States, whether or not DOE has taken title to the spent nuclear
fuel at the time of such an accident. As a result, DOE, after consultation with the Department
of State, concluded that the selection of the title transfer location could be made solely on
programmatic considerations.

Acceptance of title at the foreign research reactor sites could make the United States
Government liable for any accident that might occur in the country of origin, or on the high seas.
DOE has been unable to identify any advantage to the United States of taking title outside the

24



United States. Taking title at the limit of United States territorial waters would make the title
transfer depend solely on when the ship enters United States waters, which could be difficult for
DOE to control in certain circumstances (e.g., during a storm). Acceptance of title when the
foreign research reactor spent nuclear fuel actually enters the land mass of the United States (the
approach selected) provides the most certainty for implementation. The approach selected
ensures that liability for accidents during the transportation process outside the United States
will remain with the reactor operators, while reinforcing in the minds of the public that the
United States Government will be accountable in the unlikely event of an accident within United
States territory.

H. Ports of Entry - The alternative ports of entry considered are discussed in Sections 2.2.1.6 and
3.2 of the Final EIS. The analyses in the EIS demonstrate that the impacts on either the
environment, workers, or the public due to use of any of the potential ports of entry analyzed
would be small and within applicable regulatory limits.

Although any one or all of the ten ports of entry described in the Final EIS would be acceptable
ports of entry, DOE, in consultation with the Department of State, concluded that foreign
research reactor spent nuclear fuel marine shipments to the United States should be made via the
military ports (selected from among those analyzed in the Final EIS and found acceptable) in
closest proximity to the spent nuclear fuel management sites (i.e., the Charleston Naval Weapons
Station and the Concord Naval Weapons Station). DOE will seek to transport multiple casks per
ship to keep the total number of shipments as small as possible, as well as to reduce risks and
costs.

Use of military ports will provide additional confidence in the safety of the shipments due to the
increased security associated with the military ports. This could also require much of the spent
nuclear fuel to be shipped via chartered ships because commercial ships do not schedule stops
at military ports. Use of chartered ships will increase the cost of shipping spent nuclear fuel.
This additional cost will be borne by the reactor operators for shipments from high-income
economy countries, and by the United States for reactor operators from other countries. The
additional cost will be kept to a minimum by shipping as many casks as possible on each ship
(up to a maximum of eight per ship).

I. Management Sites - The question of which sites should be used for management of all of DOE's
spent nuclear fuel was addressed in the Programmatic SNF&INEL Final EIS, including
consideration of the potential receipt of the foreign research reactor spent nuclear fuel. The
initial Record of Decision for the Programmatic SNF&INEL Final EIS (60 FR 28680,
June 1, 1995), specifies that any aluminum-based foreign research reactor spent nuclear fuel
accepted in the United States will be managed at the Savannah River Site; and that the remaining
foreign research reactor spent nuclear fuel will be managed at the Idaho National Engineering
Laboratory. This decision was not affected by the second Record of Decision for the
Programmatic SNF&INEL Final EIS (61 FR 9441, March 8, 1996). The site for management
of the target material was left to be decided under the Final Environmental Impact Statement on
a Proposed Nuclear Weapons Nonproliferation Policy Concerning Foreign Research Reactor
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Spent Nuclear Fuel (i.e., the Final EIS). All of the target material currently in DOE's possession
is managed at the Savannah River Site. The approach selected (i.e., management of target
material at the Savannah River Site) is not inconsistent with the decision specified in the Records
of Decision for the Programmatic SNF&INEL Final EIS.

The analyses in the Final EIS demonstrate that the impacts to either the environment or the
public through use of any of the sites for management of the foreign research reactor spent
nuclear fuel and target material would be small, and well within applicable regulatory limits.

J. Financing Arrangement - The alternative financing arrangements are discussed in Sections
2.2.1.2 and 2.2.2.3 of the Final EIS. The financing arrangement selected will have no effect on
the physical processes that will take place, and thus will not have any direct environmental
effects. However, it could affect how many foreign research reactor operators elect to ship spent
nuclear fuel to the United States. For instance, if DOE and the Department of State were to
charge a full cost recovery fee to all reactors, some of the reactors in high-income countries and
many, if not all, of the reactors in other countries would not have the financial resources to
participate. This would reduce the amount of spent fuel to be accepted and also reduce the
potential environmental impacts that would be associated with shipment and management of the
spent fuel, but would result in an increased risk of diversion of highly enriched uranium into a
foreign nuclear weapons program. On the other hand, if the United States subsidized all of the
reactors, the United States would bear the full financial burden, even for reactors that can afford
to pay their fair share.

DOE, in consultation with the Department of State, concluded that, to encourage that reactor
operators in countries with other-than-high-income-economies to participate in the program, the
United States should subsidize receipt of their spent nuclear fuel. DOE and the Department of
State also concluded that DOE should strive to recover as much of the cost of managing the spent
nuclear fuel as possible from high-income economy countries. DOE concluded that it will
announce the fee policy in a Federal Register notice (separate from this Federal Register notice
announcing the Record of Decision), so that the fee policy may be changed from time to time as
necessary to reflect changes in cost or new information that may be relevant to the policy.

Such an approach will recover as much as possible of the United States' expenses for
management of spent nuclear fuel from high-income economy countries (without encouraging
any of them to resort to reprocessing of their spent nuclear fuel), will encourage participation by
other countries, and will provide a mechanism through which to account for changes in cost and
future definition of program details.

X. Conclusion - DOE, in consultation with the Department of State, has decided to implement a
new foreign research reactor spent fuel and target material acceptance policy, as specified in the
Preferred Alternative contained in the Final EIS, subject to the additional stipulations noted in
Section VII and including the mitigation activities identified in Section VIII. This new policy is
effective upon being made public, in accordance with DOE's NEPA implementation regulations (10
CFR §1021.315). The goals of this policy are to support the United States' nuclear weapons
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nonproliferation policy calling for the reduction, and eventual elimination, of HEU from civil
commerce, and to encourage foreign research reactors to switch from HEU fuels to alternative LEU
fuels developed under the RERTR program. In reaching this decision, DOE has considered the
concerns expressed by the Department of State, the Nuclear Regulatory Commission, the Arms
Control and Disarmament Agency, the National Security Council, and the International Atomic
Energy Agency concerning the need for such a policy. A critical result of implementing this policy
will be the continued viability and vitality of the RERTR program because foreign research reactor
operators will have a continued incentive to participate. Similarly, implementation of programs
similar to the RERTR program in Russia, the other newly-independent states of the former Soviet
Union, China, South Africa, and other countries, and the establishment of a world-wide norm
discouraging the use of HEU depends on a commitment by the United States to action such as that
embodied in the new foreign research reactor spent fuel and target material acceptance policy. At
the same time, the impacts on the environment, workers, and the public from implementing the
acceptance program are estimated to be small and well within applicable regulatory limits.

The decision process reflected in this Notice complies with the requirements of the National
Environmental Policy Act (42 U.S.C. §4321 et seq.) and its implementing regulations at
40 CFR Parts 1500-1508 and 10 CFR Part 1021.

Issued in Washington, D.C., this 13th day of May, 1996.

•I

Hazel R. O'Leary
Secretary of Energy
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THIS Contract, entered into this __ day of , 199_, by and between the UNITED STATES
DEPARTMENT OF ENERGY (hereinafter referred to as "DOE"), and the PHILIPPINE
NUCLEAR RESEARCH INSTITUTE located at Quezon City, Philippines (hereinafter referred
to as "Customer").

WITNESSETH THAT:

WHEREAS, the National Defense Authorization Act for Fiscal Year 1994 authorizes receipt and
management of foreign research reactor spent nuclear fuel in the United States subsequent to
completion by DOE of an Environmental Impact Statement on a Proposed Nuclear Weapons
Nonproliferation Policy Concerning Foreign Research Reactor Spent Nuclear Fuel, No.
DOE/EIS-0218F (the "EIS") covering such fuel; and

WHEREAS, Special Nuclear Material, as defined herein, of United States origin has been
irradiated in the nuclear research reactor PRR-1 (the "Reactor" as defined herein) operated at
Quezon City, Philippines; and

WHEREAS, DOE has indicated its willingness, as set forth in a Record of Decision ("ROD"),
issued by the Department on May 13, 1996, and revised on July 22, 1996, to accept for
management and disposition, Xinder certain conditions specified in the ROD, Authorized Material
as defined herein, which has been discharged from the Reactor and which is covered by the
eligibility criteria specified in the EIS; and

WHEREAS, the parties have agreed to the terms and conditions set forth in this Contract
applicable to the receipt of Authorized Material; and

WHEREAS, this Contract is executed under the authority of the United States Department of
Energy Organization Act of 1977 and the United States Atomic Energy Act of 1954, as amended;
and

WHEREAS, it is DOE's intent to treat similarly situated reactor operators and participating
facilities fairly, equitably and in accordance with the principles of the Reduced Enrichment for
Research and Test Reactors ("RERTR") program while maintaining its flexibility to address
unanticipated circumstances; and

WHEREAS, the Customer agrees not to use HEU fuel in the Reactor after the execution of this
Contract.

NOW, THEREFORE, the parties hereto mutually agree as follows:



ARTICLE I - DEFINITIONS

The following terms, as used herein, shall have the following meanings:

A. "Appendix A": A document describing the physical and chemical characteristics, approximate
isotopic composition, and dimensions and weight of a homogeneous batch of Authorized Material
for transport to DOE in a Shipment Batch as defined herein. A sample Appendix A is attached to
this document. An "Appendix A" shall be submitted to DOE for each batch of Authorized
Material with different material characteristics.

B. "Appendix B": A document, attached to this Contract, describing transportation package
acceptance criteria for a Transport Package, as defined herein.

C. "Appendix C": A document describing the history of the Authorized Material designated for
shipment to DOE. in the applicable Appendix A, including any available information concerning its
fabrication, use and the conditions under which the Authorized Material heretofore has been
stored.

D. "Authorized Material": Irradiated spent nuclear fuel elements, fresh nuclear fuel elements, and
target materials from the Reactor containing uranium enriched in the United States that meet the
requirements set forth in the EIS and the ROD. Designation of material as "Authorized Material"
becomes effective upon DOE's issuance of a written "Authorization to Ship" to Customer
pursuant to Article IV, Prerequisite for Commencement of Shipping, herein.

E. "Canned" or "Canning": The placing of Degraded, Failed, or Materially Damaged fuel in
sealed aluminum canisters (le^, "Cans") prior to shipment as specified in Appendix B.

F. "Contracting Officer": The person executing this Contract on behalf of the United States
Government and DOE, including his/her successor and any duly authorized representative of any
such person.

G. "Customer": The entity entering into this Contract with DOE (Le. Philippine Nuclear Research
Institute, Quezon City, Philippines).

H. "Days": All references to days herein shall refer to calendar days. :i; , ..•;<. ,u ;?

I. "Degraded Fuel": Fuel which does not meet the criteria as specified in Appendix B and
therefore requires Canning.

J. "Designated Agent": Entities designated by DOE to perform requirements of this Contract for
DOE, which may include, but not be limited to, the Westinghouse Savannah River Company and
DOE's Contractor.

K. "DOE": The United States Department of Energy.



L. "DOE's Contractor": The organization performing directly for DOE to provide services
required to prepare, package, load and securely transport spent nuclear fuel from foreign
countries to SRS.

M. "Equipment": International Standards Organization (ISO) containers and any special handling
tools/devices provided by Customer that are necessary to facilitate shipment and unloading of
Authorized Material.

N. "Failed Fuel": Fuel which does not meet the criteria as specified in Appendix B and therefore
requires Canning.

O. "Highly enriched uranium (HELP": Uranium with more than 20 percent of the uranium-235
isotope, used for making nuclear weapons and also fuel for some isotope-production, research,
naval propulsion, and power reactors.

P. "Low enriched uranium (LEU)": Uranium enriched until it consists of up to 20 percent
uranium-235. Used as nuclear reactor fuel.

Q. "Materially Damaged Fuel": Fuel which does not meet the criteria as specified in Appendix B
and therefore requires Canning.

R. "Mitigation Action Plan": The "Mitigation Action Plan for the Implementation of a Nuclear
Weapons Nonproliferation Policy Concerning Foreign Research Reactor Spent Fuel," dated
August 1996, or latest revision, DOE Office of Spent Fuel Management, is a document that sets
forth a plan to minimize the likelihood that any individual involved in the transportation and
handling of spent fuel from foreign research reactors will not receive a radiation dose in excess of
the United States regulatory limit.

S. "Reactor": The nuclear research reactor PRR-1 operated at Quezon City, Philippines.

T. "Shipment Batch": The Authorized Material designated in one or more Appendix A's to be
shipped in a single ocean vessel and delivered to SRS.

U. "SRS": The DOE Savannah River Site facility located in Aiken, Allendale and Barnwell
counties in the State of South Carolina, United States of America.

V. "Special Nuclear Material": (1) Plutonium or uranium enriched in the isotope U-233 or in the
isotope U-235, and any other material which DOE, pursuant to the provisions of the Atomic
Energy Act of 1954, as amended, determines to be Special Nuclear Material, but does not include
source material; or (2) any material artificially enriched by any of the foregoing, but does not
include source material.

W. "Transport Package": A packaging receptacle, which may include radioactive contents, used
for transportation of the Authorized Material.



ARTICLE II - SCOPE

This Contract provides the terms and conditions applicable to shipments to DOE of Authorized
Material. Shipments may include Degraded, Failed, or Materially Damaged Authorized Material
if it is properly Canned prior to shipment.

ARTICLE III -DELIVERY OF AUTHORIZED MATERIAL

A. DOE or DOE's Contractor at DOE's direction shall directly deliver Authorized Material to
SRS via the planned route and, except as otherwise provided in this Contract, DOE shall receive
Authorized Material.

B. Customer shall submit proposed Appendix A's not less than one-hundred eighty (180) days in
advance of a delivery date proposed by DOE for a Shipment Batch, unless otherwise agreed
between the parties in writing. DOE or DOE's Contractor will provide technical support to the
Customer by assisting in the development and submission of applicable Appendix A's. DOE
agrees that not less than ninety (90) days prior to the proposed delivery date, DOE shall, by
facsimile, either confirm the proposed delivery date or suggest a reasonable alternate date, unless
otherwise agreed between the parties in writing.

C. Customer shall make a good faith effort to provide an Appendix C for each Shipment Batch.
However, unavailability of an Appendix C shall not constitute grounds for DOE to postpone or
refuse receipt of a Shipment Batch.

D. DOE shall be under no obligation to accept material that is not Authorized Material.

ARTICLE IV - PREREQUISITE FOR COMMENCEMENT OF SHIPMENT

The parties agree that DOE is under no obligation to accept Authorized Material for which any
segment of its transport from the Reactor to SRS commences prior to DOE's issuance of a written
"Authorization to Ship" to Customer and DOE's Contractor indicating DOE's readiness to safely
receive the Authorized Material. DOE will use its best efforts to provide a written "Authorization
to Ship" to Customer and DOE's Contractor no later than thirty (30) days prior to the scheduled
departure of a Shipment Batch. Subject to Article XII. Excused Non-Performance, herein, DOE
shall not withhold its "Authorization to Ship" for reasons that would be contrary to the
nonproliferation objectives specified in the EIS and ROD or inconsistent with the principles of the
RERTR program, and in determining whether and when to issue such an authorization, shall take
into account the parties' reasonable operational needs and constraints.



ARTICLE V - OPERATIONAL ASPECTS OF SHIPMENTS

A. Customer shall take the following actions with respect to delivering Authorized Material to
SRS:

1. Customer shall comply with all applicable international and United States Federal and State
laws and requirements governing shipments made under this Contract. These laws and
requirements include, but are not limited to, the EIS and ROD; regulations of the country in
which the Authorized Material is located; International Atomic Energy Agency (IAEA)
regulations; and the applicable regulations of DOE, the United States Nuclear Regulatory
Commission (NRC), and the United States Department of Transportation (DOT).

2. Customer shall not disclose any shipping plans or shipment information, or the individual
details comprising such plans or information including schedules, itineraries and other items
set forth in 10 CFR 73.21(b), except to the agencies of the United States or Customer's
governmental agencies in the Customer's country with a specific need to implement the
transportation activities.

3. Customer shall provide to DOE a one (1) liter water sample drawn from the Reactor
storage basin as specified in Appendix B. This water sample shall be drawn and. sent to DOE
within 24 hours of loading a Shipment Batch into the Transport Package(s) in accordance
with Section E of Appendix B.

4. Customer shall adhere to Sections A, B, C, E, J, L, and M of Appendix B.

5. Customer shall submit to DOE three (3) copies (in English) of those documents required to
be submitted under Appendix B.

6. Customer shall obtain the required import and export licenses for each Shipment Batch.
As requested by DOE, Customer shall assist DOE or DOE's Contractor in a transportation
planning process and in obtaining necessary permits, licenses (including export licenses),
certificate of transport, and other documentation required for transportation of the Authorized
Material within the Customer's country.

7. Customer shall assist DOE or DOE's Contractor in security planning to address the
physical protection of the Authorized Material from departure from the Reactor to
embarkation at the Customer's port of export. The Customer shall be responsible for
coordinating with the Customer country's law enforcement agency(s) to establish local law
enforcement involvement during this portion of the shipment..

i

8. Customer shall identify any material which is Degraded, Failed, or Materially Damaged
which must be Canned prior to shipment. Criteria for Degraded, Failed, or Materially
Damaged material is contained in Appendix B of this Contract. For any fuel that Customer
will not Can, Customer shall provide written certification to DOE that material is not
Degraded, Failed or Materially Damaged. This certification shall be provided no later than



ninety (90) days prior to the scheduled departure of a Shipment Batch. Certification shall
include a statement that the Authorized Material was not removed from the Reactor core as a
result of cladding failure or any other failure that would require special handling or packaging
for transportation or storage.

9. Customer shall permit DOE, or its designated agent, to conduct an on-site inspection at
the Reactor of fuel or material and any associated records prior to its shipment to SRS. Such
an inspection may include, but is not limited to, (1) visual inspection of the fuel or material,
(2) review of any records associated with fuel or reactor performance, and (3) tests or samples
to confirm integrity of fuel cladding and water quality. Customer shall permit DOE, or its
designated agent, to observe loading and Canning activities.

10. Customer shall coordinate Transport Package loading operations with necessary IAEA
activities so that the Transport Packages are not loaded until an IAEA representative is
present or IAEA provides a written determination to the Customer that IAEA's presence is
not required.

11. Customer shall load Authorized Material into the Transport Packages and prepare
Transport Packages for transportation in accordance with the Transport Package license and
certification requirements.

12. Customer shall Can any Authorized Material which is identified as Degraded, Failed, or
Materially Damaged according to procedures provided by DOE or DOE's Contractor
pursuant to Article V.B.4 herein, prior to commencement of shipment of Authorized Material.

13. Customer shall provide to DOE a written description of the observable physical condition
of the Authorized Material and written certification by Customer as to the condition of the
Authorized Material, either by hand delivery or by facsimile, at the time the Transport
Package(s) is loaded.

B. DOE or DOE's Contractor shall take the following actions with respect to delivering
Authorized Material to SRS:

1. DOE or DOE's Contractor shall comply with all applicable international and United States
Federal and State laws and regulatory requirements governing shipments made under this
Contract. These laws and requirements include, but are not limited to, the EIS, and ROD; and
Mitigation Action Plan; regulations of the foreign nations in which the Authorized Material is
located or through which it will be transported; International Atomic Energy Agency (IAEA)
regulations; International Maritime Organization (IMO) regulations in force and adopted by
the United States at jthe time of shipment; and the applicable regulations, directives and
orders of DOE, the United States Nuclear Regulatory Commission (NRC), the United States
Coast Guard (USCG) and the United States Department of Transportation (DOT).

2. DOE or DOE's Contractor shall comply with all applicable NRC regulations governing
public disclosure of any shipping plans or shipment information, or the individual details



comprising such plans or information, unless such agency provides written relief from any
otherwise applicable regulation.

3. DOE or DOE's Contractor shall provide the certified Transport Packages and Equipment
to the Customer. Customer shall load and prepare the Authorized Material pursuant to
Article V. A. 11 herein. • """

4. DOE or DOE's Contractor shall provide procedures, material, and equipment for Canning
of fuel which is Degraded, Failed, or Materially Damaged.

5. DOE or DOE's Contractor shall observe Canning and loading activities to ensure each
Transport Package is loaded with Authorized Material in accordance with Transport Package
license and certification requirements, and if necessary assist in these activities.

6. DOE or DOE's Contractor shall assist the. Customer in obtaining the required import and
export licenses and shall obtain all other required documentation for each Shipment Batch.

7. DOE or DOE's Contractor shall prepare a security plan to address the physical protection
of the Authorized Material from the Reactor to SRS. DOE or DOE's Contractor is
responsible for providing physical protection as required by the DOE approved security plan
that exceeds established law enforcement for the area of transport including within the
Customer's country.

ARTICLE VI - SHIPMENT NOT YET IN TRANSIT

A. For a shipment previously authorized under Article IV, Prerequisite for Commencement of
Shipment, herein, but where the Authorized Material has not yet left the Reactor site, DOE may
postpone shipment of Authorized Material from departing the Reactor site for transport to the
United States for reasonable cause, including, but not limited to, the following:

1. Changes to Customer's approved Appendix A's that DOE determines may invalidate
DOE's criticality analysis or dropped fuel analysis. Changes that may invalidate DOE's
criticality analysis or dropped fuel analysis include, but are not limited to:

a) changes in the specific Transport Package scheduled to be used to transport the
Authorized Material less than 60 days prior to the scheduled shipping date;

b) discovery of an error in the approved Appendix A; or

c) discovery of the, need to Can fuel not previously identified as requiring Canning.

2. Failure by Customer to load Authorized Material and prepare the Transport Package(s) in
a manner consistent with the scheduled delivery date for such Authorized Material.



3. Failure by Customer to permit DOE or its designated agent to conduct the onsite
inspection or observation described in Article V.A.9 herein.

4. Failure by Customer to provide the information required to be submitted by Article
V.A. 13 herein.

5. Where DOE determines that bona fide United States national security concerns require that
. an urgent shipment of spent fuel, fresh fuel or target material meeting the acceptance criteria

of the ROD must be made from another specific facility prior to receipt of Customer's spent
fuel.

6. Where DOE determines that commencing the shipment as authorized may now present
unacceptable security risks.

B. Any shipment postponed under this section shall be rescheduled for the earliest practicable
shipment date. DOE shall not bear any storage costs at the Reactor site related to postponement
of shipment.

ARTICLE VII - SHIPMENT IN TRANSIT

A. If the delivery of Authorized Material to, or the receipt of Authorized Material by, DOE is
prevented by any reason set forth in Article XII, Excused Nonperformance. herein after such
Authorized Material has left the Reactor and is in transit to SRS, DOE and Customer shall use
their best efforts to provide a location for the temporary safe storage of such Authorized Material,
which may result in temporary storage at the Reactor site without charge for storage to DOE.

B. If the impediment remains in force beyond ninety (90) days, Customer agrees to assist DOE in
arranging for relocation of the Authorized Material from temporary storage to a location where
the Authorized Material shall be managed and dispositioned in a manner agreed to by the parties,
which may result in temporary safe storage of such Authorized Material at the Reactor site
without charge for storage to DOE.

ARTICLE Vffl - TITLE

Title to all Authorized Material owned by Customer and delivered hereunder shall vest in the
United States upon loading onto the ship at Customer's port of export.

ARTICLE IX - FURTHER ASSURANCES

A. Customer represents qnd warrants to DOE that it has the power and authority under the laws
of the Philippines to enter into this Contract and to consummate all of the obligations required of
Customer by this Contract. DOE represents to Customer that it has the power and authority
under the laws of the United States to enter into this Contract.
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B. This Contract is, when executed, a valid and binding obligation of Customer and DOE,
enforceable against either in accordance with its terms.

C. Customer shall request DOE to accept under the provisions of this Contract all irradiated
spent nuclear fuel elements, fresh nuclear fuel elements, and target materials from the Reactor that
satisfies DOE's acceptance criteria as specified in the EIS and ROD, regardless of whether such
spent fuel is in storage at the Reactor at the time the Contract becomes effective or is discharged
from the Reactor by May 13, 2006. Subject to the terms and conditions of this Contract, DOE
shall accept such material at any time until May 13, 2009, in accordance with Article XIII, Term
of Contract, herein.

D. Customer agrees to use its best efforts to cooperate with DOE or DOE's Contractor in
performing the Contractor's obligations under this Contract.

E. Customer agrees to not use HEU fuel in the Reactor after the execution of this Contract.

ARTICLE X - DOE OBLIGATIONS

DOE shall fulfill its obligations, or take actions, under this Contract either directly or through
Designated Agents.

ARTICLE XI - CONSIDERATION

A. Unless otherwise mutually agreed in writing, or specified herein, delivery of Authorized
Material shall be made and paid for by DOE, destination SRS. Under this Contract, DOE agrees
to bear all reasonable costs for the shipment, acceptance and management by DOE of Authorized
Material accepted under this Contract.

B. Customer shall transfer title to Authorized Material to DOE in accordance with Article VIII,
Title, herein. Customer shall perform Customer's obligations under this Contract at no cost to
DOE including, but not limited to, the Customer's obligations under Article V.A herein.

ARTICLE Xn - EXCUSED NON-PERFORMANCE

A. Neither DOE nor Customer shall be liable to the other under this Contract for damages
occasioned by failure to perform their respective obligations under this Contract if such failure
arises out of causes beyond the control and without the fault or negligence of the party so failing
to perform. Examples of such force majeure include, but are not limited to:

i

1. Acts of God;

2. War;

3. Strikes;
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4. Weather;

5. Riots or demonstrations; or

6. Criminal or terrorists acts.

B. Neither DOE nor Customer shall be liable to the other under this Contract for damages
occasioned by failure to perform their respective obligations under this Contract if such failure
arises out of any of the following causes:

1. Acts of national legislative bodies;

2. Acts of States or local governments or authorities, whether or not reasonably foreseeable,
except where such acts are preempted by the Atomic Energy Act of 1954, as amended, or by
other applicable Federal law or by the Supremacy Clause of the United States Constitution, in
which case neither party shall act to infringe upon the right to legal or other recourse available
to either party; or

3. Decisions of judicial bodies with competent jurisdiction. .

ARTICLE XIII - TERM OF CONTRACT

This Contract shall become effective upon execution by both parties and shall continue in effect
until all Authorized Material has been accepted by DOE at SRS, unless the Contract is terminated
earlier by mutual agreement of DOE and Customer. Acceptance of Authorized Material by DOE
may occur in accordance with the terms of this Contract at any time until May 13, 2009;
provided, however, that all Authorized Material must be discharged from the Reactor prior to
May 13, 2006.

ARTICLE XIV- MEASUREMENTS OF MATERIAL QUANTITIES AND
PROPERTIES

A. Authorized Material delivered hereunder may be. measured by DOE upon receipt at SRS
unless DOE determines, upon notice to Customer, that it is in the best interests of the United
States Government to adopt other available evaluation techniques. Measurements may include,
but shall not be limited to, determinations as to weight, size, chemical composition and isotopic
composition, as appropriate. Measurements of composition shall be performed by the methods of
Non Destructive Analysis (NDA) using the existing (or modified) Under Water Neutron
Coincidence Counter (UW^ICC).

B. Customer shall provide DOE with evidence and documentation of the weight of the
Authorized Material and any modifications to the Authorized Material.
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ARTICLE XV - MODIFICATION AUTHORITY

A. The Contract is not subject to modification except by written agreement signed by DOE's and
Customer's representatives; as to DOE, this representative shall be the duly authorized
Contracting Officer as specified below. Any such written modification shall be explicitly identified
as a modification to this Contract.

B. Notwithstanding any other provision of this Contract, the duly authorized Contracting Officer
shall be the only individual authorized by DOE to:

1. Accept Authorized Material not conforming with applicable Appendix A information or
the requirements of Appendix B;

2. Waive any requirement of this Contract; or

3. Modify any term or condition of this Contract upon mutual consent.

ARTICLE XVI - COMMUNICATIONS

Except as otherwise may be provided in this Contract, all communications pursuant to this
Contract from either party to the other shall be in writing and shall be sent to the following
addresses:

TO DOE: Contracts Management Division
ATTN: D. L. Campbell
United States Department of Energy
Savannah River Operations Office
P.O. Box A
Aiken, SC 29802
Facsimile Number: (803) 725-8573

For Technical Information Communications, send a copy of all written communications to:

Director of Reactors and Spent Fuel Division
United States Department of Energy
Savannah River Operations Office
P.O. Box A
Aiken, SC 29802
Facsimile Number: (803) 557-3763
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TO Customer: Dr. Alumanda M. de la Rosa
Chief, Atomic Research Division
Philippine Nuclear Research Institute
Commonwealth Avenue
Dilman, Quezon City
The Philippines

Country Code 63, City Code 02
Voice Number 920-1655
Facsimile Number 920^ 1646

ARTICLE XVII - RIGHT TO USE AND PUBLISH INFORMATION

DOE shall have the right to publish and use information or data developed by DOE as the result
of any service, analysis or test performed under this Contract for Customer, subject to statutory
or regulatory restrictions imposed by other United States Government agencies. However, unless
required by law or regulation, DOE shall not publicly disclose information properly designated by
Customer as proprietary.

ARTICLE XVIII - ASSIGNMENT

Neither this Contract, nor any interest herein or claim hereunder, shall be assigned or transferred
by Customer, without the express written approval of DOE.

ARTICLE XIX - APPLICABLE LAW

This Contract and the performance thereunder shall be governed by applicable United States laws
and regulations and shall be interpreted in accordance with applicable Federal law.

ARTICLE XX - ENTIRE AGREEMENT

This Contract contains the entire agreement between the parties with respect to the acceptance by
DOE of irradiated spent fuel elements, fresh nuclear fuel elements, and target materials owned by
Customer from the Reactor, and supersedes all prior understandings, negotiations, oral
agreements or written agreements between the parties.

ARTICLE XXI - NO THIRD PARTY BENEFICIARIES

This Contract is solely for, the benefit of DOE and Customer, and shall create no rights in favor of,
nor may it be enforced by, any other party, person or entity.
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ARTICLE XXII - AVAILABILITY OF FUNDS

DOE's obligations arising as a result of this Contract are contingent upon the availability of
appropriated funds.

ARTICLE XXIII - DISPUTE RESOLUTION

DOE and Customer shall use their best efforts to resolve any dispute arising out of the formation,
validity or performance of this Contract as well as the rights of the parties relating thereto within
thirty (30) days after receipt of notice of a dispute unless such time period is extended by mutual
agreement of the parties. Either party shall notify the other in writing within ten (10) days
following its determination that a dispute shall exist, setting forth in the written notice the relief
that is requested and the basis for such relief. The other party will respond within ten (10) days
with a written statement and explanation of its position. If the dispute is not resolved within
twenty (20) days after the initial notification, either party may elect to pursue a remedy in a
federal court of the United States with jurisdiction over the parties and the subject matter of the
dispute.

IN WITNESS WHEREOF, the parties hereto have executed this Contract in several counterparts
on the day and year first above written.

UNITED STATES OF AMERICA
BY: UNITED STATES DEPARTMENT OF ENERGY

BY:

. _ . , Carol R. Elliott

CUSTOMER: PHILIPPINE NUCLEAR RESEARCH INSTITUTE

ALUMANDA M. DELA ROSA
TITLE: Of f icer-in-Charge
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United States of America

C£'J

United States Department of Energy

DOESRAAF-98--022

APPENDIX A

SPENT NUCLEAR FUEL ACCEPTANCE CRITERIA

No. 1 REV. 1 UNDER CONTRACT NO.

WITH

THIS APPENDIX, provides a detailed description of the material to be delivered to DOE in accordance with this or

the referenced contract and also enumerates the specifications and requirements which the Customer must meet.

Failure of the material delivered hereunder to comply with the specifications and requirements given in this Appendix

will result in the material being non-specification material. The Customer shall submit a separate Appendix A for

each element or assembly which is different in description. All dimensions must be given in centimeters and all

weights in grams.

A. Correspondence

1. Customer Contact

Laboratory/ Research
Center/University

Reactor Name

City, State, Country

Customer Name

Customer Signature*

Title

Phone Number

Fax Number

Email (if available)

Date

Philippine Nuclear Research Institute

PRR-1

Philippines

Alumanda de la Rosa

Officer-in-Charge

929-47-19

920-16-46

18 Nov 1998

* The signature in this block indicates that the information provided is to the best of your knowledge correct and

accurate and that any changes to this information will be provided to DOE as soon as possible in the form of a

revision. This block must be signed when each revision of the Appendix A is submitted for review and approval.

The DOE will issue a written "Authorization to Ship" prior to each shipment to indicate DOE's final approval of

each applicable Appendix A and DOE's readiness to safely receive the Authorized Material.
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2. Department of Energy Contact

All correspondence or inquiries regarding this document and the information contained herein shall be directed

to:

U.S. Department of Energy p h o n c md f a c s i m i i e inquiries may be made to:
Savannah River Operations Office
Reactors & Spent Fuel Division Phone:(803)-557-3759
P.O. Box A Fax:(803)-557-3763 or (803)-557-3996
Aiken, SC 29801

B. Definitions

The following definitions are applied to the Specification Material described in this Appendix:

Fuel Element -The smallest integral unit of clad fuel (e.g., plate, tube, rod, disc, etc.).

Fuel Assembly - A group of elements that are combined in a structural unit. The assembly is usually the
fuel structure which is removed from the reactor as an individual unit.

C. Form and Composition of Specification Material

1. Drawing Identification

The following drawing(s), six (6) copies of which are attached and which are incorporated herein by reference

thereto, constitute(s) a comprehensive illustration in sufficient detail and accuracy of the fuel elements and

assemblies to be delivered. If available, include any applicable fuel specification report or manufacturer data.

Drawing No. / Revision No. / English Title

173D567: Fuel element Assembly

192C551,Side and Fuel olates

192C545, Side Plate

218B625, Fuel Plate (best available data)

GEAP-3383 Final Safeguard Report for Philippine Open Pool Reactor, pgs 5,7, and 13

PAEC(D) PH637, The PRR-1 Nuclear Fuel Elements, June 1963

NOTE: If fuel is to be cropped (cut), drawings should indicate the location of the cut(s).
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2. Material Description

The following tables summarize the description of fuel elements and assemblies to be delivered. Where

. dimensions are required, the nominal dimensions from the fuel element and assembly drawings must be

used. If changes in dimensions have occurred due to cropping or other modification, the best estimate of

the maximum change in these dimensions must be given. Weights must be dry, unirradiated weights with

the expected range of weights also to be included. Where isotopic weights of uranium are required,

tolerances shall be specified.

Separate Appendix As are required for each fuel element or assembly that has a different number of plates

(i.e. standard or control assemblies), length, U-235 content, or uranium enrichment.

(a) Fuel 'Element' Description (If more than one type of element per assembly, divide the space to describe
each type of element or duplicate this page as necessary.)

1. Fuel element type (curved or flat plate, disc, rod, tube,
etc.)

2. Nominal dimensions of element (include clad and bond,
cm)*

3. Nominal total weight of fuel element (g)

4. Nominal dimensions of fuel meat (cm)*

5. Nominal total weight of fuel meat (g)

6. Chemical form of fuel meat
(e.g., U3O8-A1, U-Alx-alloy, UA1X-A1, U3S12-AI, etc.)

7. Weight of total U (g ± g uncertainty)

8. Weight of U-23 5 (g ± g uncertainty)

9. Alloy or compound material, weight (g)

10. Dispersing material, weight (g)

11. Cladding material & method of sealing

12. Clad thickness (cm), total clad weight (g)

13. Bonding material, If any (Na, Al-Si, etc.)

14. Bond thickness (cm), weight (g)

15. Other materials contained in the fuel clement: (include
dimensions and weights)

Flat Plate

0.152x7.046x63.5

196.04

0.076x5.784x60.96

103.04

UAlx-alloy

37.64 +2.94 / -2.49

7.48 +.59 / -.49

65.4

N/A

Al

0.038, 93

N/A

N/A

N/A

* For curved plate type elements, state dimensions for flat form.
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1. Number of elements per assembly

2- Over-all dimensions (cm)a

3. Over-all weight (g)a

4. Total weight of U (g ± g uncertainty)

5 • Total weight of U^35 (g ± g uncertainty)

6. Enrichment (% ± % uncertainty)

7- Canning material *>

8- Canning dimensions (cm), weight (g)°

9- Method of can sealing (screw, weld, etc.)"

10. Side plate material

11 • Side plate - dimensions (cm), weight per plate (g)a

12. Spacer material

13. Spacer - dimensions (cm), weight per spacer (g)

14. End box or fitting material

15. End box or fitting dimensions (cm), weight(g)

16. Braze or weld material

17. Braze or weld dimensions (cm), weight (g)

18. Other structural material in assembly e.g. dummy
plates, thermocouples, etc. (include quantity,
dimensions, and weight (g))

18

7.734x7.734x100.33

5476.72

677.58+8.09/-7.16

134.7+1.62/-1.42

19.88 ±.01

N/A

N/A

N/A

Al

.48x7.734x76.2, 612 (x2)

N/A

N/A

Al

6.61 x 6.61 x 14.61, 362 (x2)

N/A

N/A

Rivets x 12, weights negligible. Handle, 1.27 dia.

X 5.66 L, weight include with end fitting.

(a) Is the assembly cropped? Yes (Jig,
(circle one)

If yes, all dimensions and weights should be indicated in terms of the cropped assembly and drawings
identifying the cropping location should be provided.

(b) When canning of fuel is required, describe can using these entries.

Do the fuel elements contain Sodium (Na)? Yes
(circle one)
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D. Fuel Identification

Each separately removable unit in a shipment batch must be identified by a durable tag or by embossing.

Identification of the Units to be delivered under this Appendix are as follows

(NOTE: Customer shall list actual assembly identification numbers):

F-l to F-30 (30 total Assemblies). Identification engraved on side plates.

E. Fuel Irradiation Specifications

1. Fuel Irradiation History - General Summary

a. 26 Oct 1964 / 0 MWd / Commencement of high-power (I MW) operation / Core load: 30 assemb lies. F-

1 to F-30 (all fresh) / Wet storage: 0 assemblies

b. 24 Mar 1971 / 324 MWd / First reload / Core load: 30 assemblies - F-3. F-4. F-7. F-8. F-9. F-l 1. F-12.

F-14. F-16. F-17. F-18. F-19. F-20. F-22. F-23, F-24. F-25. F-27. F-29. F-30. 10 fresh HEU fuel / Wet

storage: 10 assemblies - all LEU irradiated fuel except those in core

c. 30 Jul 1973 / 425 MWd / Second reload / Core load: 30 assemblies - F-l. F-3. F-5. F-8. F-9. F-l 1, F-

14. F-16. F-17. F-19. F-22. F-23. F-24. F-25. F-27. F-28. F-29. F-30. 10 irradiated HEU fuel. 2 fresh

HEU fuel / Wet storage: 12 assemblies - all irradiated LEU except those in core / Note: F-l and F-3 moved

from wet storage back into core in this reload.

d. 27 Jul 1981 / 611 MWd / Third reload / Core load: 26 assemblies - F-8. F-l 1. F-14. F-17. F-22. F-30.

12 irradiated HEU fuel. 8 fresh HEU fuel / Wet storage: 24 assemblies - all irradiated LEU fuel except

those in core

e. 24 Oct 1984 / 617 MWd / Plate core decommissioned / Core load: 0 assemblies / Wet storage: F-1 to F-

30. 20 irradiated HEU fuel

2. Post-Irradiation Specifications

The average and maximum special nuclear material (SNM) post-irradiation content is to be specified in

grams per assembly. The best available value should be given and the uncertainty stated. The

irradiation history for each assembly is to be provided according to Section G.

SNM Material

Total U

Total Pu

Total Np

U-235

U-236

Pu-239

Pu-241

Average (g)

658.8

113.28

1.97

Maximum (g)

670.39

121.34

2.48

Uncertainty
(±gor ±%)

j

i
i

|
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3. Specifications for Failed/Warped Fuel Units

a. Fuel elements or assemblies distorted beyond specified dimensional limits must be considered on an

individual basis. The Customer should provide DOE with complete dimensional information for each

failed/warped unit at least 120 days before delivery.

b. If material normally removed from the element or assembly by the Customer cannot be removed due to

fuel failure, warpage, or other reasons, the Customer must notify DOE at least 120 days before

delivery giving complete dimensional, material, and weight information. Detailed structural drawings

are also required by DOE.

F. Cask and Basket Identification

The specific cask and basket type being shipped under this Appendix A need not be supplied upon the

initial or subsequent submittals of an Appendix A. However, this data should be supplied as soon as it is

known and must be identified in the final submittal of the Appendix A and prior to DOE's issuance of the

"Authorization to Ship".

Cask Basket Number of Assemblies/Cask



United States Department of Energy DOESRAAF-98-022

Page 7 of 8Appendix A

G. Fuel Irradiation History - Assembly Specific Data

The irradiation history for each assembly is to be provided according to the format specified below.

Additional tables may be attached (if necessary). The unique ID number must match the number on the

assembly.

Assembly
a.

Unique ID
No.

F-l

F-2

F-3

F-4

F-5

F-6

F-7 •

F-8

F-9

F-10

F-ll

F-l 2

F-13

F-l 4

F-l 5

F-16

F-17

F-18

F-l 9

F-20

F-21

F-22

F-23

F-24

F-25

F-26

Pre-Irradiation
b.

U
grams

675.6 /

674.45)

674.35

676.46

681.09

683.7

682.95

685.61

678.32

676.41

678.87

678.32

679.53

677.92

678.42

676.36

676.16

678.17

679.63

676.01

673.24

681.34

675.2

676.61

678.17

670.42

c.

U-235
grams

I/7+.S
/

134.31

134.09

134.06

134.48

135.4

135.92

135.77

136.3

134.85

134.47

134.96

134.85

135.09

134.77

134.87

134.46

134.42

134.82

135.11

134.39

133.48

135.45

134.23

134.51

134.82

133.28

Post-Irradiation

d.

U
grams

657.82

656.8

651.41

660.39

654.08

667.37

670.39

665.35

656.36

659.39

662.41

660.98

663.00

658.34

663.00

656.62

656.51

662.51

659.16

660.36

659.01

662.41

654.51

653.05

656.6

655.02

e.

U-235
grams

111.95

113.36

107.95

116.17

108.92

117.31

121.34

113.09

109.67

115.06

116.19

113.9

115.89

112.33

117.13

111.84

111.92

116.95

111.81

117.66

117.39

M 13.78

110.61

107.50

110.13

115.54

f.

U-236
grams

8-

Np-
237
grams

h.

Pu
grams

i.

Pu-239
grams

2.04

1.9

2.4

1.69

2.45

1.71

1.32

2.14

2.32

1.79

1.73

1.92

1.77

2.06

1.64

2.08

2.07

1.65

2.14

1.64

1.51

1.99

2.17

2.48

2.27

1.63

-I-

Pu-241
grams

k.

Time at
power
(days)

537

497

626

439

638

449

352

556

605

465

451

503

460

539

426

543

540

429

559

402

386

520

568

648

593

426

1.*

Cooling
Time
(days) as
of: (date)
97/12/31_

5,844

9,497

5,844

8,766

5,844

9,497

8,766

4,749

5,844

9,497

4,749

8,766

9,497

4,749

9,497

5,844

4,749

8,766

5,844

8,766

9,497

4,749

5,844

5,844

5,844

9,497

m.

Power Level
mwd per
assembly

17.74

16.45

20.72

14.54

21.09

14.78

12.86

18.45

20.00

15.41

14.90

16.62

15.23

17.81

14.08

17.93

17.87

14.19

18.50

14.18

13.06

17.19

18.74

21.44

19.60

14.09

n.

Bumup
%

16.65

15.46

19.48

13.62

19.63

13.7

10.83

17.03

18.67

14.4G

13.91

15.54

14.2

16.65

13.13

16.82

16.74

13.25

17.25

12.4.1

12.0:"

16.00

17.60

20.08

18.3;

13.31

O.

Decay Heat
(Watts) as
of: (date)
97/12/31_

0.33

0.24

0.38

0.22

0.39

0.22

0.18

0.37

0.37

0.23

0.30

0.26

0.22

0.36

0.21

0.33

0.36

0.22

0.34

0.21

0.19

0.35

0.35

0.40

0.36

0.21
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F-27

F-28

F-29

F-30

672.89

678.27

679.07

673.84

133.77

134.84

135.00

133.96

651.49

656.44

655.98

657.29

109.29

109.45

109.69

114.64

2.26

2.35

2.33

1.73

588

610

607

463

5,844

5,844

5,844

4,749

19.44

20.29

20.08

15.39

18.30

18.83

18.75

14.42

0.36

0.37

0.37

0.31

* Cooling time with less than 2 years upon arrival at SRS requires further evaluation prior to acceptance.

Notes:

1. U-235 and Pu-239 calculated manually from fixed factors and burn-up. Other isotopes considered

negligible and not calculated.

2. Decay heat calculated using program PHDOSE from Argonne National Laboratory.

3. Time at Power equivalent continuous days at 1 MW reactor power just before discharge of assembly from

core. Values calculated by PHDOSE from MWd burnup and fractional power in assembly. Actual times

at power not recorded. Reactor was actually operated discontinuously and sometimes at lower power.
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APPENDIX A

SPENT NUCLEAR FUEL ACCEPTANCE CRITERIA

No. 2 REV. 1 UNDER CONTRACT NO.

WITH

THIS APPENDIX, provides a detailed description of the material to be delivered to DOE in accordance with this or

the referenced contract and also enumerates the specifications and requirements which the Customer must meet.

Failure of the material delivered hereunder to comply with the specifications and requirements given in this Appendix

will result in the material being non-specification material. The Customer shall submit a separate Appendix A for

each element or assembly which is different in description. All dimensions must be given in centimeters and all

weights in grams.

A. Correspondence

1. Customer Contact

Laboratory/ Research
Center/University

Reactor Name

City, State, Country

Customer Name

Customer Signature*

Title

Phone Number

Fax Number

Email (if available)

Date

Philippine Nuclear Research Institute

PRR-1

Philippines

Alumanda de la Rosa

Officer-in-Charge

929-47-19

920-16-46

18Novl998

* The signature in this block indicates that the information provided is to the best of your knowledge correct and

accurate and that any changes to this information will be provided to DOE as soon as possible in the form of a

revision. This block must be signed when each revision of the Appendix A is submitted for review and approval.

The DOE will issue a written "Authorization to Ship" prior to each shipment to indicate DOE's final approval of

each applicable Appendix A and DOE's readiness to safely receive the Authorized Material.
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2. Department of Energy Contact

All correspondence or inquiries regarding this document and the information contained herein shall be directed

to:

U.S. Department of Energy
Savannah River Operations Office
Reactors & Spent Fuel Division
P.O. Box A
Aiken, SC 29801

Phone and facsimile inquiries may be made to:

Phone:(803)-557-3759

Fax:(803)-557-3763 or (803)-557-3996

B. Definitions

The following definitions are applied to the Specification Material described in this Appendix:

Fuel Element -The smallest integral unit of clad fuel (e.g., plate, tube, rod, disc, etc.).

Fuel Assembly - A group of elements that are combined in a structural unit. The assembly is usually the
fuel structure which is removed from the reactor as an individual unit.

C. Form and Composition of Specification Material

1. Drawing Identification

The following drawing(s), six (6) copies of which are attached and which are incorporated herein by reference

thereto, constitute(s) a comprehensive illustration in sufficient detail and accuracy of the fuel elements and

assemblies to be delivered. If available, include any applicable fuel specification report or manufacturer data.

Drawing No. / Revision No. / English Title

D35768, Fuel Element Assembly (see also D35110)

D35767 , Fuel Element Section (see also C35111)

B35766 , Fuel Plate (except clad is 0.038 cm, fuel meat is 0.0762 cm)

C35114, End Fitting, machining

C35115, End Fitting, casting

C35112, Side Plate

PAEC(D) 699, PRR-1 Fuel elements (2nd batch), August 1969

NOTE: If fuel is to be cropped (cut), drawings should indicate the location of the cut(s).
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2. Material Description

The following tables summarize the description of fuel elements and assemblies to be delivered. Where

dimensions are required, the nominal dimensions from the fuel element and assembly drawings must be

used. If changes in dimensions have occurred due to cropping or other modification, the best estimate of

the maximum change in these dimensions must be given. Weights must be dry, unirradiated weights with

the expected range of weights also to be included. Where isotopic weights of uranium are required,

tolerances shall be specified.

Separate Appendix As are required for each fuel element or assembly that has a different number of plates

(i.e. standard or control assemblies), length, U-235 content, or uranium enrichment.

(a) Fuel 'Element' Description (If more than one type of element per assembly, divide the space to describe
each type of element or duplicate this page as necessary.)

1. Fuel element type (curved or flat plate, disc, rod, tube,
etc.)

2. Nominal dimensions of element (include clad and bond,
cm)*

3. Nominal total weight of fuel element (g)

4. Nominal dimensions of fuel meat (cm)*

5. Nominal total weight of fuel meat (g)

6. Chemical form of fuel meat
(e.g., U3Og-Al, U-Alx-alloy, UA1X-A1, U3Si2-Al, etc.)

7. Weight oftotalU(g±g uncertainty)

8. Weight of U-235 (g ± g uncertainty)

9. Alloy or compound material, weight (g)

10. Dispersing material, weight (g)

11. Cladding material & method of sealing

12. Clad thickness (cm), total clad weight (g)

13. Bonding material, if any (Na, Al-Si, etc.)

14. Bond thickness (cm), weight (g)

15. Other materials contained in the fuel element: (include
dimensions and weights)

Flat Plate

0.152x7.102x63.5

195.74

0.0762x5.784x60.96

78.56

Ualx-alloy

9.28 +.014/-.16

8.64+.13/-.14

Al, 69.28

N/A

Al

0.038, 117.18

N/A

N/A

N/A

* For curved plate type elements, state dimensions for flat form.
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1. Number of elements per assembly

2- Over-all dimensions (cm)a

3. Over-all weight (g)a

4. Total weight of U (g ± g uncertainty)

5 • Total weight of U2^5 (g + g uncertainty)

6. Enrichment (% ± % uncertainty)

7- Canning material *>

°- Canning dimensions (cm), weight (g)°

9- Method of can sealing (screw, weld, etc.)^

10. Side plate material

1 * • Side plate - dimensions (cm), weight per plate (g)a

12. Spacer material ^

13. Spacer - dimensions (cm), weight per spacer (g)

14. End box or fitting material

15. End box or fitting dimensions (cm), weight(g)

16. Braze or weld material

17. Braze or weld dimensions (cm), weight (g)

18. Other structural material in assembly e.g. dummy
plates, thermocouples, etc. (include quantity,
dimensions, and weight (g))

18

7.734 x 7.734 x 100.33

5475.32

166.96+.64/-.61

155.52+.60/-.59

93.15%+.01/-.02

N/A

N/A

Al

0.48x7.734x76.2, 611 (x2)

N/A

N/A

Al

6.74 x 6.665 x 14.61, 365 (x2) (includes lifting pin,

weld plugs)

(a) Is the assembly cropped? Yes CN
(circle one)

If yes, all dimensions and weights should be indicated in terms of the cropped assembly and drawings
identifying the cropping location should be provided.

(b) When canning of fuel is required, describe can using these entries.

Do the fuel elements contain Sodium (Na)? Yes
(circle one)
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D. Fuel Identification

Each separately removable unit in a shipment batch must be identified by a durable tag or by embossing.

Identification of the Units to be delivered under this Appendix are as follows

(NOTE: Customer shall list actual assembly identification numbers):

155F-1 up to 155F-10 (10 Total Assemblies)). Identification engraved on side plates.

E. Fuel Irradiation Specifications

1. Fuel Irradiation History - General Summary

a. 26 Oct 1964/0 MWd / Commencement of high-power (1 MW) operation / No HEU fuel.

b. 24 Mar 1971 / 324 MWd / First reload / Core load: 30 assemblies - 20 LEU fuel and 155F-1 to 155F-10

inclusive / Wet storage: 10 assemblies - all LEU fuel

c. 30 Jul 1973 / 425 MWd / Second reload / Core load: 30 assemblies - 18 LEU fuel. 155F-1 to 155F-10

inclusive, and 2 type 137F-xx HEU fuel / Wet storage: 12 assemblies - all LEU fuel.

d. 27 Jul 1981 / 611 MWd / Third reload / Core load: 26 assemblies - 6 LEU fuel 155F-1 to 155F-10

inclusive. 10 type 137F-xx HEU fuel / Wet storage: 24 assemblies - all LEU fuel.

e. 24 Oct 1984 / 617 MWd / Plate core decommissioned / Core load: 0 assemblies / Wet storage: 30 LEU

fuel 155F-1 to 155F-10 inclusive. 10 type 137F-xx HEU fuel

2. Post-Irradiation Specifications

The average and maximum special nuclear material (SNM) post-irradiation content is to be specified in

grams per assembly. The best available value should be given and the uncertainty stated. The

irradiation history for each assembly is to be provided according to Section G.

SNM Material

Total U

Total Pu

Total Np

U-235

U-236

Pu-239

Pu-241

Average (g)

157.14

144.07

0.091

Maximum (g)

160.73

148.3

0.114

Uncertainty
(± g or ± %)
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a. Fuel elements or assemblies distorted beyond specified dimensional limits must be considered on an

individual basis. The Customer should provide DOE with complete dimensional information for each

failed/warped unit at least 120 days before delivery.

b. If material normally removed from the element or assembly by the Customer cannot be removed due to

fuel failure, warpage, or other reasons, the Customer must notify DOE at least 120 days before

delivery giving complete dimensional, material, and weight information. Detailed structural drawings

are also required by DOE.

F. Cask and Basket Identification

The specific cask and basket type being shipped under this Appendix A need not be supplied upon the

initial or subsequent submittals of an Appendix A. However, this data should be supplied as soon as it is

known and must be identified in the final submittal of the Appendix A and prior to DOE's issuance of the

"Authorization to Ship".

Cask Basket Number of Assemblies/Cask
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G. Fuel Irradiation History - Assembly Specific Data

The irradiation history for each assembly is to be provided according to the format specified below.

Additional tables may be attached (if necessary). The unique ID number must match the number on the

assembly.

Assembly

a.

Unique ID
No.

155F-1

155F-2

155F-3

155F-4

155F-5

155F-6

155F-7

155F-8

155F-9

155F-10

Pre-Irradiation

b.

U
grams

167.6

167.07

166.50

166.63

167.25

166.35

167.04

167.4

166.8

166.97

C.

U-235
grams

156.12

155.62

155.11

155.19

155.80

154.93

155.61

155.93

155.39

155.51

Post-Irradiation
d.

u
grams

155.23

155.05

155.94

157.48

158.13

153.80

158.38

160.73

156.89

159.72

e.

U-235
grams

141.98

141.88

143.03

144.73

143.08

140.59

145.72

148.3

144.07

147.35

f.

U-236
grams

g-
Np-
237
grams

h.

Pu
grams

i.

Pu-239
grams

.112

.109

.096

.083

.101

.114

.078

.061

.090

.066

j-

Pu-241
grams

k.

Time at
power
(days)

339

330

290

251

305

345

238

183

271

196

1.*

Cooling
Time
(days) as
of: (date)
97/12/31

4,749

4,749

4,749

4,749

4,749

4,749

4,749

4,749

4,749

4,749

m.

Power Level
mwdper
assembly

11.22

10.90

9.59

8.30

10.09

11.38

7.86

6.05

8.99

6.57

n.

Burnup
%

9.06

8.83

7.79

6.74

8.16

9.26

6.36

4.89

7.28

5.25

O.

Decay Heat
(Watts) as
of: (date)
97/12/31

0.23

0.22

0.19

0.17

0.20

0.23

0.16

0.12

0.18

0.13

• Cooling time with less than 2 years upon arrival at SRS requires further evaluation prior to acceptance.

Notes:

1. U-235 and Pu-239 calculated manually from fixed factors and burn-up. Other isotopes considered

negligible and not calculated.

2. Decay heat calculated using program PHDOSE from Argonne National Laboratory.

3. Time at Power equivalent continuous days at 1 MW reactor power just before discharge of assembly from

core. Values calculated by PHDOSE from MWd burnup and fractional power in assembly. Actual times

at power not recorded. Reactor was actually operated discontinuously and sometimes at lower power.
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APPENDIX A

SPENT NUCLEAR FUEL ACCEPTANCE CRITERIA

No. 3 REV. 1 UNDER CONTRACT NO.

WITH

THIS APPENDIX, provides a detailed description of the material to be delivered to DOE in accordance with this or

the referenced contract and also enumerates the specifications and requirements which the Customer must meet.

Failure of the material delivered hereunder to comply with the specifications and requirements given in this Appendix

will result in the material being non-specification material. The Customer shall submit a separate Appendix A for

each element or assembly which is different in description. All dimensions must be given in centimeters and all

weights in grams.

A. Correspondence

1. Customer Contact

Laboratory/ Research
Center/University

Reactor Name

City, State, Country

Customer Name

Customer Signature*

Title

Phone Number

Fax Number

Email (if available)

Date

Philippine Nuclear Research Institute

PRR-1

Philippines

Alumanda de la Rosa

Officer-in-Charge

929-47-19

920-16-46

18 Nov 1998

* The signature in this block indicates that the information provided is to the best of your knowledge correct and

accurate and that any changes to this information will be provided to DOE as soon as possible in the form of a

revision. This block must be signed when each revision of the Appendix A is submitted for review and approval.

The DOE will issue a written "Authorization to Ship" prior to each shipment to indicate DOE's final approval of

each applicable Appendix A and DOE's readiness to safely receive the Authorized Material.
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2. Department of Energy Contact

All correspondence or inquiries regarding this document and the information contained herein shall be directed

to:

U.S. Department of Energy
Savannah River Operations Office
Reactors & Spent Fuel Division
P.O. Box A
Aiken, SC 29801

Phone and facsimile inquiries may be made to:

Phone:(803)-557-3759

Fax:(803)-557-3763 or (803)-557-3996

B. Definitions

The following definitions are applied to the Specification Material described in this Appendix.:

Fuel Element -The smallest integral unit of clad fuel (e.g., plate, tube, rod, disc, etc.).

Fuel Assembly - A group of elements that are combined in a structural unit. The assembly is usually the
fuel structure which is removed from the reactor as an individual unit.

C. Form and Composition of Specification Material

1. Drawing Identification

The following drawing(s), six (6) copies of which are attached and which are incorporated herein by reference

thereto, constitute(s) a comprehensive illustration in sufficient detail and accuracy of the fuel elements and

assemblies to be delivered. If available, include any applicable fuel specification report or manufacturer data.

Drawing No.

D35768,

D35767,

B35766,

C35114,

C35115,

C35112,

Fuel

Fuel

Fuel

End

End

Side

/ Revision No. / English Title

Element Assembly (see also D351

element Section (see also C35 111)

Plate (except cladis 0.038 cm, fuel

fitting, machining

Fitting, casting

Plate

PAEC(D) 699, PRR-1 fuel Elements (2nd batch)

10)

meat is 0.0762 cm)

August 1969

NOTE: If fuel is to be cropped (cut), drawings should indicate the location of the cut(s).
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2. Material Description

The following tables summarize the description of fuel elements and assemblies to be delivered. Where

dimensions are required, the nominal dimensions from the fuel element and assembly drawings must be

used. If changes in dimensions have occurred due to cropping or other modification, the best estimate of

tlie maximum change in these dimensions must be given. Weights must be dry, unirradiated weights with

the expected range of weights also to be included. Where isotopic weights of uranium are required,

tolerances shall be specified.

Separate Appendix As are required for each fuel element or assembly that has a different number of plates

(i.e. standard or control assemblies), length, U-235 content, or uranium enrichment.

(a) Fuel 'Element' Description (If more than one type of element per assembly, divide the space to describe
each type of element or duplicate this page as necessary.)

1. Fuel element type (curved or flat plate, disc, rod, tube,
etc.)

2. Nominal dimensions of element (include clad and bond,
cm)*

3. Nominal total weight of fuel element (g)

4. Nominal dimensions of fuel meat (cm)*

5. Nominal total weight of fuel meat (g)

6. Chemical form of fuel meat
. (e.g., U3O8-A1, U-Alx-alloy, UA1X-A1, U3Si2-Al, etc.)

7. Weight of total U (g ± g uncertainty)

8. Weight of U-235 ( g i g uncertainty)

9. Alloy or compound material, weight (g)

10. Dispersing material, weight (g)

11. Cladding material & method of sealing

12. Clad thickness (cm), total clad weight (g) -1

13. Bonding material, if any (Na, Al-Si, etc.)

14. Bond thickness (cm), weight (g)

15. Other materials contained in the fuel element: (include
dimensions and weights)

Flat Plate

0.152x7.102x63.5

195.46

0.0762x5.784x60.96

77.72

Ualx-alloy

8.17 +.17/-.14

7.61+.16/-.13

Al, 69.55

N/A

Al

0.038, 117.74

N/A

N/A

N/A

* For curved plate type elements, state dimensions for flat form.
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1. Number of elements per assembly

2- Over-all dimensions (cm)a

3. Over-all weight (g)a

4. Total weight of U (g ±g uncertainty)

5- Total weight of i P 3 ^ (g + g uncertainty)

6. Enrichment (% + % uncertainty)

' • Canning material "

**• Canning dimensions (cm), weight (g)b

9- Method of can sealing (screw, weld, etc.)^

10. Side plate material

* * • Side plate - dimensions (cm), weight per plate (g)a

12. Spacer material »

13. Spacer - dimensions (cm), weight per spacer (g)

14. End box or fitting material

15. End box or fitting dimensions (cm), weight(g)

16. Braze or weld material

17. Braze or weld dimensions (cm), weight (g)

18. Other structural material in assembly e.g. dummy
plates, thermocouples, etc. (include quantity,
dimensions, and weight (g))

18

7.734x7.734x100.33

5470.28

147 +.80 / -.76

136.93+.71/-.7

93.15%+.01/-.02

N/A

N/A

Al

0.48x7.734x76.2, 611 (x2)

N/A

N/A

Al

6.74 x 6.665 x 14.61, 365 (x2) (includes lifting pin,

weld plugs)

(a) Is the assembly cropped? Yes CNo,
(circle one)

If yes, all dimensions and weights should be indicated in terms of the cropped assembly and drawings
identifying the cropping location should be provided.

(b) When canning of fuel is required, describe can using these entries.

Do the fuel elements contain Sodium (Na)? Yes (Nc
(circle one)
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D. Fuel Identification

Each separately removable unit in a shipment batch must be identified by a durable tag or by embossing.

Identification of the Units to be delivered under this Appendix are as follows

(NOTE: Customer shall list actual assembly identification numbers):

137F-11 up to 137F-20 (10 Total Assemblies)). Identification engraved on side plates.

E. Fuel Irradiation Specifications

1. Fuel Irradiation History - General Summary

a. 26 Oct 1964/0 MWd / Commencement of high-power (1 MW) operation / No HEU fuel.

b. 24 Mar 1971 / 324 MWd / First reload / Core load: 30 assemblies - 20 LEU fuel and 10 type 155F-xx

HEU fuel, no type 137F-xx HEU fuel / Wet storage: 10 assemblies - all LEU fuel

c. 30 Jul 1973 / 425 MWd / Second reload / Core load: 30 assemblies - 18 LEU fuel. 10 type 155F-xx

HEU fuel. 137F-12 and 137F-13 / Wet storage: 12 assemblies - all LEU fuel.

d. 27 Jul 1981 / 611 MWd / Third reload / Core load: 26 assemblies - 6 LEU fuel. 10 type 155F-xx HEU

fuel. 137F-11 to 137F-20 inclusive / Wet storage: 24 assemblies - all LEU fuel.

e. 24 Oct 1984/617 MWd / Plate core decommissioned / Core load: 0 assemblies / Wet storage: 30 LEU

fuel. 10 type 155F-xx HEU fuel. 137F-11 to 137F-20

2. Post-Irradiation Specifications

The average and maximum special nuclear material (SNM) post-irradiation content is to be specified in

grams per assembly. The best available value should be given and the uncertainty stated. The

irradiation history for each assembly is to be provided according to Section G.

SNM Material

Total U

Total Pu

Total Np

U-235

U-236

Pu-239

Pu-241

Average (g)

145.38

135.15

0.015

Maximum (g)

147.49

. • . - :

137.29

0.065

Uncertainty
(±gor ±%)

V
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a. Fuel elements or assemblies distorted beyond specified dimensional limits must be considered on an

individual basis. The Customer should provide DOE with complete dimensional information for each

failed/warped unit at least 120 days before delivery.

b. If material normally removed from the element or assembly by the Customer cannot be removed due to

fuel failure, warpage, or other reasons, the Customer must notify DOE at least 120 days before

delivery giving complete dimensional, material, and weight information. Detailed structural drawings

are also required by DOE.

F. Cask and Basket Identification

The specific cask and basket type being shipped under this Appendix A need not be supplied upon the

initial or subsequent submittals of an Appendix A. However, this data should be supplied as soon as it is

known and must be identified inxthe final submittal of the Appendix A and prior to DOE's issuance of the

"Authorization to Ship".

Cask Basket Number of Assemblies/Cask
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G. Fuel Irradiation History - Assembly Specific Data

The irradiation history for each assembly is to be provided according to the format specified below.

Additional tables may be attached (if necessary). The unique ID number must match the number on the

assembly.

Assembly

a.

Unique ID
No.

137F-11

137F-12

137F-13

137F-14

137F-15

137F-16

137F-17

137F-18

137F-19

137F-20

Pre-Irradiation
b.

U
grams

147.8

146.83

146.61

146.71

146.24

146.95

147.14

146.95

147.04

147.75

C.

U-235
grams

137.64

136.74

136.56

136.65

136.23

136.89

137.08

136.89

136.94

137.64

Post-Irradiation
d.

U
grains

147.49

139.66

140.43

146.5

145.9

146.7

146.79

146.28

146.67

147.42

e.

U-235
grams

137.29

128.57

129.65

136.41

135.84

136.63

136.68

136.58

136.52

137.26

f.

U-236
grams

g-

Np-
237
grants

h.

Pu
grains

i.

Pu-239
grams

.003

.065

.065

.002

.003

.002

.003

.002

.003

.003

j -

Pu-241
grams

k.

Time at
power
(days)

8.2

196

166

5.9

9.5

6.2

9.5

7.5

10

9.3

1.*

Cooling
Time
(days) as
of: (date)
97/12/31

4,749

4,749

4,749

4,749

4,749

4,749

4,749

4,749

4,749

4,749

m.

Power Level
mwd per
assembly

0.28

6.50

6.51

0.19

0.31

0.21

0.31

0.24

0.33

0.30

n.

Bumup
%

.25

5.97

5.06

.18

.29

.19

.29

.23

.31

.28

O.

Decay Heat
(Watts) as
of: (date)
97/12/31

0.005

0.130

0.111

0.004

0.006

0.004

0.006

0.005

0.007

0.006

* Cooling time with less than 2 years upon arrival at SRS requires further evaluation prior to acceptance.

Notes:

1. U-235 and Pu-239 calculated manually from fixed factors and burn-up. Other isotopes considered

negligible and not calculated.

2. Decay heat calculated using program PHDOSE from Argonne National Laboratory.

3. Time at Power equivalent continuous days at 1 MW reactor power just before discharge of assembly from

core. Values calculated by PHDOSE from MWd burnup and fractional power in assembly. Actual times

at power not recorded. Reactor was actually operated discontinuously and sometimes at lower power.
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APPENDIX A

SPENT NUCLEAR FUEL ACCEPTANCE CRITERIA

No. 4 REV. 0 UNDER CONTRACT NO.

WITH

THIS APPENDIX, provides a detailed description of the material to be delivered to DOE in accordance with this or

the referenced contract and also enumerates the specifications and requiremeiits which the Customer must meet.

Failure of the material delivered hereunder to comply with the specifications and requirements given in this Appendix

will result in the material being non-specification material. The Customer shall submit a separate Appendix A for

each element or assembly which is different in description. All dimensions must be given in centimeters and all

weights in grams.

A. Correspondence

1. Customer Contact

Laboratory/ Research
Center/University

Reactor Name

City, State, Country

Customer Name

Customer Signature*

Title

Phone Number

Fax Number

Email (if available)

Date

Philippine Nuclear Research Institute

PRR-1

Philippines

Alumanda de la Rosa

0
*

fificer-in-Charge

929-47-19

920-16-46

11 FEB 99

* The signature in this block indicates that the information provided is to the best of your knowledge correct and

accurate and that any changes to this information will be provided to DOE as soon as possible in the form of a

revision. This block must be signed when each revision of the Appendix A is submitted for review and approval.

The DOE will issue a written "Authorization to Ship" prior to each shipment to indicate DOE's final approval of

each applicable Appendix A and DOE's readiness to safely receive the Authorized Material.
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2. Department of Energy Contact

All correspondence or inquiries regarding this document and the information contained herein shall be directed

to:

U.S. Department of Energy p h o n e a n d f a c s i m i i e inquiries may be made to:
Savannah River Operations Office
Reactors & Spent Fuel Division Phone:(803)-557-3759

P.O. Box A Fax:(803)-557-3763 or (803)-557-3996
Aiken, SC 29801

B. Definitions

The following definitions are applied to the Specification Material described in this Appendix:

Fuel Element -The smallest integral unit of clad fuel (e.g., plate, tube, rod, disc, etc.).

Fuel Assembly - A group of elements that are combined in a structural unit. The assembly is usually the
fuel structure which is removed from the reactor as an individual unit.

C. Form and Composition of Specification Material

1. Drawing Identification

The following drawing(s), six (6) copies of which are attached and which are incorporated herein by reference

thereto, constitute(s) a comprehensive illustration in sufficient detail and accuracy of the fuel elements and

assemblies to be delivered. If available, include any applicable fuel specification report or manufacturer data.

Drawing No. / Revision No. / English Title

Shipment Frame MTR Fuel (NAC drawing)

B35766, Fuel Plate (except clad is 0.038 cm, meat is 0.076 cm)

PAEC (D) 699, PRR-1 Fuel elements (2nd Batch), August 1969

NOTE: If fuel is to be cropped (cut), drawings should indicate the location of the cut(s).



United States Department of Energy DOESRAAP-98-022

Page 3 of 7Appendix A

2. Material Description

The following tables summarize the description of fuel elements and assemblies to be delivered. Where

dimensions are required, the nominal dimensions from the fuel element and assembly drawings must bs

used. If changes in dimensions have occurred due to cropping or other modification, the best estimate of

the maximum change in these dimensions must be given. Weights must be dry, unirradiated weights with

the expected range of weights also to be included. Where isotopic weights of uranium are required,

tolerances shall be specified.

Separate Appendix As are required for each fuel element or assembly that has a different number of plates

(i.e. standard or control assemblies), length, U-235 content, or uranium enrichment.

(a) Fuel 'Element' Description (If more than one type of element per assembly, divide the space to describe
each type of element or duplicate this page as necessary.)

1. Fuel element type (curved or flat plate, disc, rod, tube,
etc.)

2. Nominal dimensions of element (include clad and bond,
cm)*

3. Nominal total weight of fuel element (g)

4. Nominal dimensions of fuel meat (cm)*

5. Nominal total weight of fuel meat (g)

6. Chemical form of fuel meat
(e.g., U3O8-A1, U-Alx-alloy, UA1X-A1, U3Si2-Al, etc.)

7. Weight of total U (g ± g uncertainty)

8. Weight of U-23 5 (g ± g uncertainty)

9. Alloy or compound material, weight (g)

10. Dispersing material, weight (g)

11. Cladding material & method of sealing

12. Clad thickness (cm), total clad weight (g)

13. Bonding material, if any (Na, Al-Si, etc.)

14. Bond thickness (cm), weight (g)

15. Other materials contained in the fuel element: (include
dimensions and weights)

Flat Plate

0.152x7.102x63.5

194.5

0.0762x5.784x60.96

78.43

UAlx-alloy

8.2, + .1 / -.05

7.64+.1/-.05

70.23

N/A

Al

0.038, 116.09

N/A

N/A

N/A

* For curved plate type elements, state dimensions for flat form.
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(b) Fuel 'Assembly' Description
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1. Number of elements per assembly

2- Over-all dimensions (cm)a

3. Over-all weight (g)a

4. Total weight of U (g + g uncertainty)

5 • Total weight of U^35 (g ± g uncertainty)

6. Enrichment (% ± % uncertainty)

7- Canning material ^

8- Canning dimensions (cm), weight (g)b

9- Method of can sealing (screw, weld, etc.)'5

10. Side plate material

* * • Side plate - dimensions (cm), weight per plate (g)a

12. Spacer material

13. Spacer - dimensions (cm), weight per spacer (g)

14. End box or fitting material

15. End box or fitting dimensions (cm), weight(g)

16. Braze or weld material

17. Braze or weld dimensions (cm), weight (g)

18. Other structural material in assembly e.g. dummy
plates, thermocouples, etc. (include quantity,
dimensions, and weight (g))

18

68.58x8.255x7.742

4861.35

147.54

137.47

93.17

6061-T6 Al

68.58 x 8.255 x 0.48; 631.85g (x2)

6061-T651 Al

6.77 x 1.270; 20.4g(x4)

Screws

0.6350x1.27; 1.88g(x8)

(a) Is the assembly cropped? Yes (NoJ
(circle one)

(b)

If yes, all dimensions and weights should be indicated in terms of the cropped assembly and drawings
identifying the cropping location should be provided.

When canning of fuel is required, describe can using these entries.

Do the fuel elements contain Sodium (Na)? Yes (No)
(circle one)
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D. Fuel Identification

Each separately removable unit in a shipment batch must be identified by a durable tag or by embossing.

Identification of the Units to be delivered under this Appendix are as follows

(NOTE: Customer shall list actual assembly identification numbers):

loose plates

E. Fuel Irradiation Specifications

1. Fuel Irradiation History - General Summary

P&ge5of7

2. Post-Irradiation Specifications

The average and maximum special nuclear material (SNM) post-irradiation content is to be specified in

grams per assembly. The best available value should be given and the uncertainty stated. The

irradiation history for each assembly is to be provided according to Section G.

SNM Material

Total U

Total Pu

Total Np

U-235

U-236

Pu-239

Pu-241

Average (g) Maximum (g) Uncertainty
(±gor ±%)
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3. Specifications for Failed/Warped Fuel Units

a. Fuel elements or assemblies distorted beyond specified dimensional limits must be considered on a i

individual basis. The Customer should provide DOE with complete dimensional information for each

failed/warped unit at least 120 days before delivery.

b. If material normally removed from the element or assembly by the Customer cannot be removed due to

fuel failure, warpage, or other reasons, the Customer must notify DOE at least 120 days before

delivery giving complete dimensional, material, and weight information. Detailed structural drawings

are also required by DOE.

6 of 7

F. Cask and Basket Identification

The specific cask and basket type being shipped under this Appendix A need not be supplied upon the

initial or subsequent submittals of an Appendix A. However, this data should be supplied as soon as it is

known and must be identified in the final submittal of the Appendix A and prior to DOE's issuance of the

"Authorization to Ship".

Cask Basket Number of Assemblies/Cask
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G. Fuel Irradiation History - Assembly Specific Data

The irradiation history for each assembly is to be provided according to the format specified below.

Additional tables may be attached (if necessary). The unique ID number must match the number on vhe

assembly.

Assembly

a.

Unique ID
No.

EEL-20

EEN-10

EEN-19

EEN-11

EEL-19

EEI^27

EEL-23

EEL-26

EEL-40

EEL-24

EEL-37

EEL-38

EEL-39

EEL-22

EEL-25

E E H 8

EEL-29

EEL-35

Pre-Irradiation

b.

U
grams

8.19

8.15

8.15

8.16

8.18

8.19

8.18

8.18

8.29

8.19

8.17

8.2

8.3

8.17

8.18

8.19

8.27

8.2

C.

U-235
grams

7.63

7.59

7.59

7.6

7.62

7.63

7.62

7.62

7.73

7.63

7.62

7.64

7.74

7.61

7.62

7.63

7.71

7.64

Post-Irradiation

d.

U
grams

e.

U-235
grams

f.

U-236
grams

g-

Np-
237
grams

h.

Pu
grams

l.

Pu-239
grams

J-

Pu-24I
grams

k.

Time at
power
(days)

1.*

Cooling
Time
(days) as
of: (date)
97/12/3I_

m.

Power Level
mwdper
assembly

n.

Bumup
%

0.

Decay Heat
(Watts) as
of: (date)
97/12/31

* Cooling time with less than 2 years upon arrival at SRS requires further evaluation prior to acceptance.
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APPENDIX B
TRANSPORT PACKAGE (CASK) ACCEPTANCE CRITERIA

UNDER CONTRACT NO.
WITH

This APPENDIX provides a description of the specifications and requirements which the Customer must

meet associated with shipments of Authorized Material to the Savannah River Site (SRS). The terms

"Transport Package" and "cask" are used interchangably in this document to refer to packaging used for

transportation of the Authorized Material.

A. Shipments

1. Transportation of shipments to SRS can be routinely made by rail, motor freight, or by ocean going

vessle followed by rail or motor freight.

2. Agreement between the Customer and the U. S. Department of Energy (DOE), Savannah River

Operations Office (SR) is required on all shipping schedules. Further, Customer shall notify DOE-SR

in writing and in advance of each shipment providing the following information:

(a) Method of shipment x

(b) Arrival date

(c) U. S. Nuclear Regulatory Comission approved route to SRS.

(d) Number of Transport Packages

(c) Transport Package contents (Appendix A)

(f) Radionuclide Sampling Test results specified in Section C of this Appendix*

(g) Safety Analysis Report Packaging (SARP) documentation showing criticality safety analysis and

letter verifying the revision number of the SARP and Certificate of Competent Authority

applicable to the shipment

(h) Other information as required

* - Information should be transmitted immediately upon determination.

3. The Customer shall provide the following shipping data for each Transport Package to DOE-SR within
one business day from the time the Transport Package departs the Reactor site:

(a) ISO container number (if applicable)

(b) Cask designator

(c) Basket serial or identification number

(d) Package seal type, number, and location

(e) Country control number (UN#)

(f) Shipper's batch name

(g) Shipper's Reporting Indentification Symbol (RIS)

(h) Gross weight of the loaded cask and container

(i) Transport package outside radiation and contamination levels

(j) Diagram showing configuration of fuel within the cask baskets

(k) Other information as requested by SR

Rev. 8 (3/98)
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4. Fuel will not be shipped to SRS until after DOE-SR has issued an "Authorization to Ship" indicating

DOE's review and approval of the relevant Appendix A(s) for the shipment and DOE's readiness to

safely receive the Authorized Material.

5. Fuel must be clearly tagged or marked with a unique identifier as described in Appendix A.

6. Customer shall identify any material which does not meet the criteria of Section B of this Appendix and

which will require special treatment which may include, but not be limited to, Canning prior to

shipment.

7. For any fuel that Customer will not Can, Customer shall provide written certification to DOE-SR that

material meets the critiera of Section B.I (Physical Condition) of this Appendix. This certification

shall be provided no later than ninety (90) days prior to the scheduled departure of a Shipment Batch.

Certification shall indicate whether or not the Authorized Material was removed from the Reactor core

as a result of cladding failure or any other failure or material condition that may require special

handling or packaging for transportation or storage. If special handling may be required, Customer

shall coordinate with the DOE-SR Reactor and Spent Fuel Division Director or designee to determine

appropriate handling requirements of the fuel for transportation or storage.

8. Customer shall provide to a written description of the observable physical condition of the Authorized

Material at the time the Transport Package(s) is loaded and written certification that material meets the

critiera of Section B in its entirety. The results of the Radionuclide Sampling Test required in Section

B of this Appendix shall be reported in this certification. The description and certification shall be

provided to DOE-SR, either by hand delivery or by facsimile, after the Transport Package(s) is loaded,

but prior to its departing the Reactor site

9. Customer shall Can fuel not meeting the criteria of Section B of this Appendix prior to shipment.

Canning criteria will be provided to the Customer on a case by case basis. The specific can design

shall be approved by the DOE-SR Reactor and Spent Fuel Division Director or designee. Subsequent

to Canning, the Radioactivity Sampling Test described in Section C of this Appendix shall be

performed with satisfactory results prior to shipment.

B. Condition of Fuel

The spent nuclear fuel shall meet the following acceptance criteria. Any spent nuclear fuel not meeting this

criteria will be considered to be Failed, Degraded or Materially Damaged and will require special treatment

up to Canning prior to loading in the cask for transport to SRS. All special treatment conducted must be

authorized in writing by the DOE-SR Reactor and Spent Fuel Division Director or designee.

1. Physical Condition

All spent nuclear fuel shall be visually assessed prior to cask loading to identify damaged fuel that

could result in breakage-of the assembly during handling. Additionally, all spent nuclear fuel shall be

individually handled during cask loading operations as a final check that each assembly is structurally

sound.

a. The physical condition of the spent nuclear fuel must comply with all applicable Transport

Package certificate requirements.

b. The spent nuclear fuel must be structurally sound such that it will not change shape during

handling.

Rev. 8 (3/98)
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c. The spent nuclear fuel must not be bent or deformed that could cause interference with a cask

basket or cask insert surfaces.

2. Increase in radioactivity prescribed in Section C of this Appendix, is within specification.

3. Any other potential material condition or operating history concern identified by the Customer in

Section A.7 of this Appendix has been accepted for transport and storage by DOE.

C. Radionuclide Sampling Test

The following procedure shall be performed on each cask loaded with spent nuclear fuel.

1. Fill the cask loaded with spent nuclear fuel with water. The water may be the storage pool water that is

in the loaded cask when it is withdrawn from the pool or it may be de-ionized water.

2. Obtain an inital water sample from the cask. (When obtaining samples, drain sufficient amount of

water from the cask prior to sampling to ensure that the bulk liquid in the cask is sampled).

3. Analyze the initial sample for Cs-137 activity level (disintegrations per minute per milliliter).

4. Commence a twelve (12) hour wait period.

5. Obtain an intermediate sample at least four (4) hours after commencement of the wait period but prior

to completion of the eighth hour. Note: This sample will help identify any anomalies in the sample

results.

6. After completion of the twelve (12) hour wait period, obtain a final sample.

7. Analyze the intermediate and final samples for Cs-137 activity levels. Note: Detection instrumentation

must be sensitive enough to detect Cs-137 activity levels of this magnitude.

8. Determine the change in Cs-137 activity level between the inital sample and the final sample.

9. If the change in the Cs-137 activity level does not exceed the limit listed on Table 1, "Acceptable

Increase in Cs-137 Radioactivity for Shipping Cask Water Samples for a Twelve (12) Hour Test," the

increase in radioactivity is within specification.

10. Drain and dry cask after testing as required by the cask procedures.

Note: Handling and testing procedures for fuel assemblies which use a bonding material that can react

violently with water will be established on an individual basis prior to shipment.

D. Coolant Medium

SRS is equipped to handle Transport Packages containing water as the primary coolant or to handle dry

cask shipments. The use of any liquid coolant other than water as the primary cooling medium, or the use

of additives, such as antifreeze, will be considered on an individual basis prior to shipment and may require

special handling.

E. Radioactive Contamination

1. External Contamination

Any Transport Package received at SRS having external contamination in excess of 22,000 dpm per

100 sq. cm. of beta-gamma or 2,200 dpm per 100 sq. cm. of alpha will require non-routine

decontamination.

Rev. 8 (3/98)
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2. Internal Contamination

The activity of the Transport Package will be determined at SRS by sampling prior to opening the

Transport Package. If the total beta-gamma activity of the coolant is significantly greater than that

determined at the shipping point, the Transport Package will be flushed in an attempt to reduce the

activity; and, by various techniques, including laboratory analyses, an attempt will be made to

determine the cause of the activity and the appropriate handling requirements for the material, which

shall be considered non-routine.

F. Microbiological Contamination

DOE is committed to maintaining the biological activity in the storage basins of SRS at the lowest levels

possible. In an effort to control the biological activity levels at SRS, a 500 ml sample of water from the

shipping facility's spent nuclear fuel storage pool is required. To provide a representative sample, the

sample shall be taken within 24 hours of fuel loading, packaged in accordance with the following

instructions, and shipped to SRS to arrive within one week of drawing the sample.

1. Obtain the following material:

(a) Individually wrapped sterile Corning 250ml polycarbonate Erlenmeyer flasks with 2 position

polypropylene screw caps (Corning No. 25600-250) or equivalent sterile bottles; 250ml to 500ml

(b) Plastic bags large enough to hold sterile flasks

(c) Permanent marker

(d) Adhesive labels

(e) Adhesive tape

2. Open individually wrapped sterile flasks.

3. Label each flask using the permanent marker with the following information:

t Date: | MM/DD/YY

Country:

Basin/Reactor Facility Name:

Sample Number: As applicable for multiple samples

4. Label plastic bags using an adhesive label with the same information as in step 3.

5. Open screw top lid on sterile flask. Dip flask into basin deep enough to fill flask to within 5-10 cm of
the flask top. When finished, place lid back on the flask and hand tighten.

6. Once the lid is hand tight, tape the screw top to the flask by winding the tape around the flask and

screw top.

7. Place the flask into the plastic bag labeled in step 4. If available, add an absorbent cloth or

other absorbent material to the bag in case the flask leaks during shipment.

8. Place the sample in ice or a refrigerator prior to shipping.

9. If at all possible, sample should be kept on ice at all times, including during shipment. If this is not

possible, shipment in an insulated container that would buffer against temperature changes is

acceptable.

Rev. 8 (3/98)
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10. Label and ship the sample as soon as possible in compliance with applicable regulations to:

Manager, Microbial Analysis

Westinghouse Savannah River Company

Savannah River Site

Building 704-8T

Aiken, South Carolina 29808

G Surface Temperatures

Cask designs that permit attainment of cask surface temperatures which present a handling hazard must

also incorporate designs that permit safe handling techniques. Cost of provision of special handling tools

shall be borne by the Customer.

H. Criticality Safety Document Requirements

Fuel contained in a cask shipped to SRS must be critically safe when submerged in water with the cask lid

removed. The fuel assemblies must be packaged in the cask so that they can be removed in water without

resulting in a criticality hazard. In addition, consideration must be given to the possibility of the cask

coming into close proximity to other casks in transit and in the receiver's yard. The Customer shall submit

for review and acceptance, the appropriate Certificate of Competent Authority, or Certificate of

Compliance for U. S. casks, and the SARP detailing the model basis for determination that the cask is

critically safe under accident conditions. Data from any critical experiments that have been performed

shall also be included.

I. SRS Unloading and Storage Facilities

DOE has two locations at SRS for unloading and storage of spent nuclear fuels, the L-Basin and the

Receiving Basins for Offsite Fuels (RBOF). RBOF is the less limiting facility in its ability to unload a

variety of Transport Packages; therefore to unload any cask at SRS it must be within the parameters as set

forth by the following information.

1. General

The RBOF unloading basin is serviced by a 90.7 metric ton crane. The crane is of twin hook design,

with an adapter to convert it to a single hook crane, with 7.52 meters maximum clearance to the palm

of the hooks in the Basin area. Clearance to the palm of the hooks at the car unloading spot is 9.35

meters. Normal configuration for Transport Packages used for the foreign receipt program uses one of

the twin hooks at a capacity of 45.35 metric tons.

2. Cask Dimensional Limitations

The water-filled cask unloading basin is rectangularly shaped, 3.96 meters wide and 8.23 meters long.

The floor level in the basin is at a water depth of 8.53 meters and in addition, the basin contains a pit

2.9 meters in diameter and a water depth of 13.41 meters. Cask assemblies are lowered into the basin

and placed on the floor at the proper depth. The cask lid is removed.and stored in the basin or in an

external pit. The hoists on the 90.7 metric ton, twin hook crane operate independently or as a single

unit. The span between the inside faces of the hooks can be varied from a minimum of 2.44 meters, to a

maximum usable span of 6.4 meters.

Rev. 8 (3/98)



United States of America

(a) Cask Limitations

United States Department of Energy
Appendix B
Page 6 of 10

Maximum loaded cask weight

Crane hook spacing, minimum

Maximum

Maximum height cask body w

Maximum length, including
trunnions^)

Maximum width cask

Horizontal

Cask (4>5)

90.7 metric ton

2.44 m

6.4 m

4.27 m

7.42 m

2.74 m

Vertical

Cask (4>5)

90.7 metric ton

2.44 m

6.4 m

10.06 m minus X

Maximum diameter(")

Minimum clearance under

trunnions (3)

2.69 m

See crane hook dimensions (b)D. or (c)D. below

Notes:

(1) Including any projections, such as dowel pins. Also presumes element removal in horizontal position.

(2) X = Maximum fuel assembly length in meters.

(3) For engagement of crane hooks.

(4) Any variation from these limits will be handled on an individual basis.

(5) The terms horizontal and vertical refer to the disposition of the long axis during under water unloading.

(6) Includes any projections such as lifting trunnions

All casks are assumed to be lop opening for unloading.

(b) Crane hook dimensions (normal configuration for casks under 45.35 metric tons)

(c)

A. Width
B. Depth through palm

C. I.D. of throat

D. Distance from tip to bottom of hook

Crane hook dimensions (90.7 metric ton)

A. Width

B. Depth through palm

C. I.D. of throat f

D. Distance from tip to bottom of hook

15.88 cm
52.07 cm

17.78 cm

31.75 cm

25.4 cm

-« 88.9 cm

23.5 cm

71.12 cm
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3. Packaging of Fuel Assemblies

(a) Fuel assembly packages, sometimes referred to as baskets, to house the fuel assemblies for

loading into a cask vary with the nature of the assemblies and cask design and shall meet all cask

certification requirements. Additionally, the total weight of any fuel assembly package when

fully loaded must not exceed three tons while submerged in water.

(b) The fuel assemblies packaged for transport shall be limited in size to fit within a SRS bundling

tube with 12.38 cm in diameter and shall not exceed 298.45 cm in length. Fuel assemblies not

meeting this criteria must have prior DOE-SR approval prior to transport.

J. Transport Package (Cask) Design

1. The Transport Package shall be compatible with RBOF and its handling equipment as described in

Section I hereof. In addition, the cask design shall include the following features: '

(a) The cask must be equipped with tapered dowel pins or other positioning devices to guide the lid

into position if the lid is to be replaced under water following unloading. These guides are

required to prevent damage to the hold-down bolts or other parts of the cask.

(b) Provision for free drainage from all external surfaces and attachments.

(c) A means of sampling and flushing the cask primary coolant with the cask closed, while the cask

is on the transport vehicle. This design feature must include valves that isolate cask coolant from

the cask connection. If a secondary coolant is used, a sampler tap and isolation valves must be

provided. When pipe connections or valves on the cask which will be used at SRS are not

equipped with American Standard Taper Threads, coupling adapters to American Standard

Taper Threads must be provided.,

(d) A means for measurement of the maximum primary coolant temperature or cask cavity wall

temperature at any time, by a portable readout instrument.

(e) A siphon drain line or drain line to remove water from the cask for return shipment.

(f) Casks must be top opening.

(g) If cask trunnion design is not compatible with the limits and dimensions given in Section I, a

yoke must be furnished to handle the cask with the appropriate hook (45.35 or 90.7 ton). Such

yokes are required to be rigid and must be designed so that the specific static stress does not

exceed 1/5 of the ultimate strength of a member. (Refer to Specification No. 61 of the Electrical

Overhead Crane Institute, Inc., No. 1 Thomas Circle, N.W.rWashington, D.C. 20005) Also,

yokes must be designed for vertical storage as they will be engaged and disengaged underwater.

The Customer must provide or ensure that three copies of the complete stress analysis of the

yokes have been furnished to DOE-SR for review.

(h) All inner cask surfaces which are likely to be contacted by the coolant must be of stainless steel

or other acceptable non-corrosive metal. All external surfaces must be accessible for

decontamination. These external surfaces, including weldments, must be smooth, free of weld

spatter, and crevices or pockets.

(i) Cask design must be such as to permit cask handling operations prior to unloading, such as cask

transfers and bolt removal, to be accomplished with a maximum total exposure of 24 mrem (.24

mSv) to operating personnel at the RBOF facility or L-Basin.
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(j) Cask lifting devices must be a part of the cask proper and not the cask lid. Cask lids must

contain a lid lifting eye and the lids will be handled by a single crane hoist or with an adapter

yoke,

(k) All casks must be provided with some means to prevent over-pressurizing and some means of

containment for liquid release.

(1) The external edge between the flat base and cylindrical wall of a cask shall be rounded with a

minimum radius of 1.27 cm.

2. In order to assure that the cask meets the criteria of this Section J, the Customer must obtain the

approval of the DOE-SR Reactors and Spent Fuel Division Director or designee, prior to utilizing a

cask for shipment to SRS. The Customer must provide three copies (in English) of the most recent

versions of the following documents to the DOE-SR Reactors and Spent Fuel Division Director at least

60 days prior to commencement of the shipment or 120 days for any cask not previously received at

SRS: (1) the Transport Package SARP, (2) the Certificate of Competent Authority, or Certificate of

Compliance for U. S. casks, (3) a complete set of as-built drawings including all components of the

transport packaging, (4) the transport packaging operations manual/procedures, and (5) details of the

method of attachment of the Transport Package to the shipping vehicle. In the case of casks not yet

constructed, it is recommended that design drawings be submitted to the DOE-SR Reactors and Spent

Fuel Division Director or designee, for review and comment prior to actual construction. Any

approvals given by the DOE-SR Reactors and Spent Fuel Division Director or designee, pursuant to

this section relate solely to the receipt and handling of such cask at SRS and shall not be construed as

indicating approval of any State, Federal or other regulatory agency, including the Nuclear Regulatory

Commission or the Department of Transportation.

K. Receipt of Solid Radioactive Waste

No contaminated waste materials which are not an integral part of the fuel assembly will be received by

SRS for disposal unless specifically arranged for and agreed to prior to shipment.

L. Provision of Special Tools

Unless otherwise agreed to by the parties, Customer shall provide with the Transport Package any and all

tools required to inspect, lift, sample, unload, decontaminate or prepare the Transport Package for return

that are above and beyond what would be reasonably expected to be available at a spent nuclear fuel

receiving facility.

M. Transport Package and Containers

All Transport Packages of foreign origin must be shipped to SRS in 20 foot International Standards

Organization (ISO) containers. SRS does not have the capability to receive multiple Transport Packages in

a single ISO container. Thus, Customer shall only ship one Transport Package per ISO container. If the

cask is loaded horizontally, the ISO container must be marked to indicate the location of the top of the

cask.
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N. Correspondence

Department of Energy Contact

All correspondence or inquiries regarding this document and the information contained herein shall be

directed to:

U.S. Department of Energy

Savannah River Operations Office

Reactors & Spent Fuel Division

P.O. Box A

Aiken, SC 29801

Phone and facsimile inquiries may be made to:

Phone: (803)-557-3759 Fax: (803)-557-3763 or (803)-557-3996
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TABLE 1

Acceptable Increase in Cs-137 Radioactivity for Shipping Cask Water Samples

for a Twelve (12) Hour Test

Cask Type

BMI-1

GE-2000

GNS 11

JMTR(JMS-87Y-18.5T)

JMTR (JRC-80Y-20T)

LHRL-120

NAC-LWT

NLI-1/2

Pegase (IU-04)

TN7/2

Cs-137 Radioactivity
Increase (dpm/ml)

<2917

< 1120

< 1325

< 1819

<970

< 316

< 1325

< 1325

<970

<857

Free Volume of an Empty
Cask (liters)

< 189

<492

<416

<303

<568

< 1741

<416

<416

<568

<643

Note 1: Activity acceptance limits for other shipping casks approved for use shall be approved by the

DQE-SR Reactors and Spent Fuel Division Director or designee. The change in activity level

may be computed with the equation below using the free volume of the cask in milliliters and

must be less than or equal to 20.7uCi/hr/cask to be within the activity acceptance limit.

Note 2: The Cs-137 activity limits in Table 1 is based on a twleve (12) hour wait period between

drawing samples. If the wait period significantly exceeds twelve (12) hours, the change in

activity level may be computed with the equation below and must be less than or equal to

20.7fj.Ci/hr/cask to be within the activity acceptance limit.

[Cs-137 Increase!rVolume of Cask (ml)] < 20;-7uCi/hr/cask
[Time (ta)][2.22*106dpm/uCi]

where:

Cs-137 Increase = Final Sample (dpm/ml) - Initial Sample (dpm/ml)

Volume of Cask = Free Volume of an Empty Cask (milliliters)

Time = Time from initial water sample (hours)

1 uCi = 2.22X106dpm
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