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In his September 1993 address to the United Nations 
General Assembly, President Clinton proposed several 
initiatives designed to promote nuclear nonproliferation. 
An element of these initiatives is the United States offered 
to place excess fissile material under International Atomic 
Energy Agency (IAEA) safeguards. Three U.S. 
Department of Energy (DOE) facilities were identified as 
part of a phased approach for initial implementation: the 
Y-12 Plant at Oak Ridge, Tennessee; the Plutonium 
Finishing Plant (PFP) at the Hanford Site, Washington; 
and the Rocky Flats Plant near Golden, Colorado. The 
Hanford Site began the planning process in February 1994 
with the goal of implementing KEA safeguards in 
December 1994. 

This paper describes the activities and teamwork by 
DOE, Westinghouse Hanford Company (WHC), and 
Pacific Northwest Laboratory (PNL) staff and especially 
by facility operators and safeguards personnel to 
successfully prepare the PFP for the initial IAEA 
inspection in December 1994. 

I. INTRODUCTION 

In September 1993 President Clinton offered to place 
excess U.S. nuclear materials under IAEA safeguards. In 
January 1994, the Hanford Site was identified as the 
second site (Oak Ridge was the first) in the U.S. to be 
prepared for placement on the eligibility list for IAEA 
safeguards selection.. Planning and preparation started at 
Hanford in February 1994. 

The PFP mission is to provide safe storage of 
Category I and 11 special nuclear material (SNM) and 
laboratory support to the Hanford Site. The mission 

includes the stabilizing and packaging of SNM for 
temporary storagesufficient to support the deactivation and 
cleanup function of the facility. The storage of Category I 
and II SNM at this facility indirectly supports national 
security interests, and safe storage is accomplished in a 
manner that ensures the health and safety of the public and 
employees are not compromised. 

The PFP is located in the approximate center of the 
Hanford Site inside the 200 West Area. The PFP is within 
a designated protected area (PA) and is located 
approximately 10.5 Ian (6.5 miles) from the Columbia River 
and 34 km (21 miles) northwest of the Richland city limits. 
The Hanford Site is located in Southeastern Washington and 
has been associated with plutonium production since the mid 
1940s. Excess plutonium oxide has been placed under 
IAEA safeguards in a phased approach at the PFP's 
Plutonium Storage Vault (vault room 3). This paper is an 
overview and summary of the many tasks required to meet 
IAEA safeguards requirements. 

II. STATUS OF IMPLEMENTATION 

Approximately 1 metric tonne of plutonium oxide in 
various levels of concentrations (ranging from about 40 5% to 
92%), isotopic compositions (ranging from about 5% to 
16% %), and purity are under IAEA safeguards. 
Approximately 1,100 items reside in 42 cubicles in a single 
vault. The offer was completed in two phases. The reasons 
for this two-phased approach were to (1) reduce the 
operational impacts to both the contractor and the IAEA; (2) 
perform any additionaI facility modifications requested by 
the IAEA; (3) provide an opportunity to adjust the second 
material offering, if required; and (4) give both parties the 
experience of working with each other and adjusting to 
revised plant procedures. 
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The first phase, called the "Initial Offer," consisted of 
placing approximately 500 items under IAEA safeguards, 
and it was completed in December 1994. The second 
phase, called the "Inventory Change," consisted of 
approximately 600 items, and it was completed in 
August 1995. 

Vault room 3 houses 68 shielded cubicles, which are 
organized in 8 rows separated by 4 aisles. Each cubicle 
contains two "trees," each holding 14 pedestals. A 
plutonium canister is placed on each pedestal. Two 
sealing bars, designed to secure each canister, were 
installed on each tree. The sealing bar was required to 
increase IAEA confidence in the containment and 
surveillance system. 

Vault room 3 is under both IAEA and domestic 
safeguards containment and surveillance (C/S) systems. 
The IAEA C/S portion consists of: (1) containment by 
using tamper-indicating seals used to secure Sealing Bars 
in each individual cubicle, gang secure muItipIe cubicle 
doors, and mesh gratings over the tops of all cubicles 
containing material and (2) surveillance by using eight 
wall-mounted video cameras connected to a monitor and 
recording station supported by a videotape review station. 
The domestic C/S system consists of standard containment 
and surveillance equipment that meets DOE Order 
requirements. 
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During the Initial Offer phase, 108 items were 
measured. A total of 78 samples were taken for 
destructive analyses @A). Of the 78 samples, 17 were 
for the IAEA, 13 of which were shipped by air to the 
Safeguards Analytical Laboratory in Seibersdorf, Austria, 
on January 9, 1995. The remainder were reserved for 
use by WHC and DOE, Richland Operations Office (RL). 
A Physical Inventory Listing @E,) of the material being 
placed under IAEA safeguards was sent to DOE, 
Headquarters (HQ), on January 14, 1995. During the 
Inventory Change phase, 148 items were measured, and 
14 samples were taken for DA. Seven samples taken by 
the IAEA were shipped by air to the Safeguards 
Analytical Laboratory on August 28, 1995, and the 
remaining seven samples were reserved for WHC use. A 
new PIL, combining material from both phases, was 
prepared and sent to DOE-HQ. 
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The IAEA inspections are monthly and are being 
performed on an ad hoc basis until a Facility Attachment 
for the Hanford Site has been negotiated between the U.S. 
and the IAEA. 

Each facility being placed under IAEA safeguards 
must compIete a document called a Design Information 

Questionnaire (DIQ). This document covers information in 
specific detail (e.g., facility name, owner, operator, facility 
description, site layout, nuclear material description and 
flow, radiation levels, storage and packaging configurations, 
documentation procedures, protection and safety measures, 
nuclear material accountability and control, measurement 
methods, and batch flow rates). The initial draft was 
completed in August 1994 and the final version in 
November 1994. This document is instrumental in 
developing a Facility Attachment. 

The Facility Attachment, which in essence defines how 
the IAEA will conduct business in a facility, is currently 
under negotiation between the U.S. and the M A .  It is 
anticipated the Facility Attachnient will be approved in late 
1996 or early'1997. 

III. PLANNING 

Planning began in February 1994 for implementation of 
IAEA safeguards at the Hanford Site. Planning began at the 
Y-12 Plant about three to four months ahead of Hanford. 
Westinghouse Hanford Company and Pacific Northwest 
Laboratory developed an action tracking system, and a 
preliminary cost estimate with schedule was delivered to 
DOE-HQ in April. Detailed planning continued throughout 
the summer. 

A large contribution toward the planning effort was 
provided by former IAEA staff/Inspectors currently working 
at Hanford. It was not only a WHC effort, but it also 
developed into a multiorganizational effort enlisting the help 
of DOE-HQ, DOE-RL, and PNL. 

The information gained by the Hanford Site from Oak 
Ridge's experiences included the problems associated with 
the IAEA equipment clearing U.S. customs, IAEA working 
space requirements, the number of working standards 
required for nondestructive assay (NDA) instrument 
verification, the number of samples taken for inventory 
verification, and sample shipment problems to Vienna. 
Handling, reporting, and access to inventory data remain 
unresolved because of the transition of the Nuclear Materials 
Management and Safeguards System to another contractor. 

The primary building blocks for Hanford's planning 
effort centered around the formation of Focus groups. 
These groups consisted of individuals who had expertise in 
particular fields of endeavor and would in some manner be 
associated with IAEA safeguards. Four Focus groups were 
formed to identify issues dealing with Sampling and 
Shipping, Equipment and Instruments, As Low As 
Reasonably Achievable (ALARA) Radiological Protection, 
and Safeguards Implementation Considerations. 



Integrated with the planning process were the 
IAEA/DOE/contractor technical and management 
discussions. Although there were only four sessions, they 
greatly influenced the direction of the planning process. 
The initial session was an IAEA tutorial given at Hanford 
on February 15, 1994. It centered on policies and 
requirements governing the IAEA. Two technical 
meetings with IAEA staff were held to discuss the 
following topics: 

0 Facility modifications 

0 Types of material to be offered 

0 How to stratify material for sampling 

0 Types of measurements to be performed 

0 Radiation exposure levels and how to reduce 
them 

during IAEA visits the areas would be dedicated to the 
Agency. 

During the Initial Inventory Verification phase, the 
following facility preparations were scheduled and 
completed. 

0 

0 

0 

0 

0 

Schedules. 

The two sessions were held on June 29 and 30, 1994, and 
October 17 through 19, 1994. Only one IAEA 
management visit was held to discuss any major issues 
that might impact or delay implementation of IAEA 
safeguards, costs being incurred for implementing IAEA 
safeguards, and a review of schedules and completion of 
milestones. This was held on July 25 and 26, 1994. 

IV. FACILITY PREPAlUTION 

Facility preparations for the Initial Offer required 
extensive planning, scheduling, and coordination between 
the WHC Safeguards Material Control and Accounting 
group, facility operations, DOE, and the IAEA. 

One of the most time-consuming tasks was 
identification, stratification, and movement of 
plutonium-bearing containers into storage vault room 3. 
With ALARA criteria to minimize the dose to WHC 
nuclear operators, it was essential that this task be 
carefully planned and executed. For the Initial Offer, 
approximately 600 items were moved out of vault room 3, 
and approximately 500 items were moved in. This took 
about 25 working days. Another task was locating space 
for the IAEA measurement equipment, administrative 
work, and material handling areas. The IAEA NDA 
measurement equipment was located in a vault-type room, 
and office space was found in a trailer. The IAEA 
functions supporting their inspection were located in 
several areas, which included an SNM storage/staging 
area and a sample preparation area, with the proviso that 

0 

0 

0 

The Vault Safety and Inventory System electronics 
were tested. 

The SNM containers were moved into and from 
place to place within the vault. 

Items were counted, identified, and selected for 
measurement by the IAEA Inspectors. 

Radiation Protection Technicians performed 
neutron dosimetry measurements to support an 
updated health badge system. 

Hanford Local k e a  Network computer cables were 
installed in the vault area. 

Fiber-optic tamper-indicating devices were installed 
in each cubicle. 

A fiber-optic cable was used to gang seal the 
cubicle doors. 

IAEA cameras were installed. 

Because of the limited space and the large number of 
workers involved in these activities, close coordination of 
and adherence to schedules were required. Plant operations 
management did an excellent job of ensuring that all 
activities were completed as scheduled. 

V. ACCESS CONTROL AND SECURITY 
REQUIREMENTS 

With the agreement to place Hanford plutonium under 
IAEA safeguards, the need to have IAEA Inspectors 
routinely visit the vaults within the PA was obvious. The 
DOE orders provided broad guidance on how to handle 
IAEA Inspectors, but interpretation and detailed guidance 
were required. 

Discussions with DOE resulted in the determination that 
Agency Inspectors would be: 

0 Subject to the same PA entry and exit requirements 
as plant employees 

0 Issued a 0 clearance picture badge for Hanford 



0 Designated as IAEA employees and not foreign 
nationals. 

Escorts for Inspectors are required for travel on Site 
roads for safety considerations and within Limited Areas 
and PAS for security reasons. Inspectors carry their 
national passport, an inspection assignment statement, 
Laissez-passer documentation, and they must be on the 
official list of Inspectors designated for the US. 

The WHC Protective Force and Security procedures 
were revised to meet DOE Order and Guidance letters for 
IAEA inspections. Prohibited articles are treated as DOE 
property if IAEA property tags are applied to equipment. 

Additionally, required Operations Security and 
Counterintelligence briefings are conducted for WHC 
escorts (and others) before and after each inspectionvisit. 

Classified data on the safeguards computer system is 
shared with Inspectors on a need-to-know basis. 
However, the Material Balance AreaReporting 
IdentificationSymbol inventory listing is provided through 
official channels to the Agency for its use. Agency 
Inspectors are not allowed to remove domestic classified 
data from the PA, but they are allowed to view and make 
notes of measurement and inventory data. 

which is sealed with an IAEA tamper-indicating device; and 
checking the operators' declared values against IAEA 
measured values. 

The Initial Offer verification, which began on 
November 29 and ran through December 14,1994, was an 
IPIV. The first four working days were used by the IAEA 
to set up their measurement equipment, which consisted of 
two isotopic gamma ray detectors, one High Level Neutron 
Coincidence Counter, one .small sample neutron counter, 
one neutron multiplicity counter (borrowed from 
Los Alamos), and one balance. The remaining time was 
spent performing measurements, placing the material under 
IAEA containment, and verifying DIQ statements. 

The following measurements performed during the 
Initial Offer were for: 

IAEA inventoj verification 

0 Destructive analysis: 17 samples taken, 13 shipped 
to Vienna 

0 Nondestructive analysis: 108 items 

WHC remeasurement and archive 

0 Destructive analysis: 44 samples taken 
VI. INVENTORY VERTFICATIONS 

0 Nondestructive analysis: 17 items 
Two types of inventory verifications are performed by 

the IAEA. One is termed an "Initial Physical Inventory 
Verification" (IPIV) and is performed when new material 
is being placed under IAEA safeguards. The second type 
of verification iso called a "Physical Inventory 
Verification" (PIV) and is performed once a year on 
material that has been placed under IAEA safeguards. 
There are three types of measurement methods used for 
material verification. They are (1) gross, which usually 
consists of a weighing and an isotopic gamma ray 
measurement; (2) partial, which usually consists of a 
weighing, an isotopic gamma ray measurement, and a 
neutron measurement (k 6% accuracy); and (3) bias, 
which consists of a weighing, an isotopic gamma ray 
measurement, and a neutron measurement (* 1% 
accuracy) or a sample for a DA. 

All inventory verifications performed by the IAEA 
consist of physically counting items; tagging items with 
paper seals that have been brought out of controlled 
storage; gross weighing of an item; measuring material by 
NDA; taking samples (approximately 0.5 grams) for DA; 
placing the measured materials into a storage location, 

DOE-RL domestic safeguards inventory 

0 kchive samples for D A  17 taken 
0 Nondestructive analysis: 54 items 

The Inventory Change verification, which started on 
August 16,1995, was an IPlV because of the 600 new items 
being placed under IAEA safeguards. Also during this 
inventory verification period, a PIV was performed on the 
Initial Offer. This was done to synchronize the two material 
offerings so that PIVs would have to be performed only 
annually during future years. 

The first three days were used to set up measurement 
equipment and establish measurement flow patterns. The 
next two working days were used to perform the PIV on the 
Initial Offer. Thirteen items were measured in all, seven 
for partial defect and six for bias. The remaining days were 
used to perform an IPIV on the additional 600 items. In all, 
75 items were measured for gross defects (45 for partial and 
28 for bias). Fourteen samples were taken; seven samples 
for the IAEA for DA and the remaining reserved for WHC. 

, 



W. SAMPLE SHIPMENT 

Contacts with the Y-12 Plant regarding shipment of 
uranium samples to Vienna provided WHC with some 
valuable information; however, WHC faced a greater 
problem. The IAEA wanted the samples shipped by air 
because surface transportation would take too long. 
Inventory samples must be verified by the IAEA within 
30 days from the time they are taken, and shipping by 
surface was estimated to take 30 days. Air shipments of 
plutonium in the U.S. had been'discontinued since the 
early 1970s. The shipping department of WHC looked 
into the problem and found that by using a PAT-2 
shipping container, air shipments of plutonium samples 
could be made. The following documents had to be 
prepared and approved by WHC and DOE: 
(1) Packaging authorizations to ship by air, which 
included a Safety Analysis Report, U.S. Department of 
Transportation Competent Authority Certificate, 
Certificate of Approval of Competent Authority from 
Austria, and Certificate of Approval of Competent 
Authority from Germany and (2) Shipment authorizations 
to ship by air, which included DOE-RL approval of 
TypeB quantities of plutonium by air, Approved 
Category Exclusion from Environmental Assessment, and 
an Approved German Transportation Plan. 

Three PAT-2 shipping containers were obtained from 
the New Brunswick Laboratory. The following route and 
camers were used for the shipment: 

Federal Express truck to Spokane on January 9,1995 

Federal Express air to New York Kennedy on 
January 10, 1995 

Lufthansa air to Frankfurt, Gennany, on 
January 11, 1995 

Lufthansa air to Vienna, Austria, on January 12,1995 

Cleared Austrian customs on January 17, 1995. 

The same route and camers were used for the second 
shipment of samples. 

VIII. CONCLUSIONS 

The success of such a large task is dependent upon all 
levels of management being committed to support the effort. 
It can be said this was true for the Hanford Site. Every 
management level within DOE and WHC worked to reduce 
obstacles and support the activities. Planning was the most 
significant portion of the total effort, and it required people 
who were committed to providing one-half to three-quarters 
of their total work time. 

The greatest organizational impacts of implementing 
IAEA safeguards were on the PFP Storage Facility 
Operations. Facility modifications, movement of nuclear 
materials, and escorting requirements substantially increased 
radiation exposure to personnel. Work and routine 
maintenance schedules were disrupted, protective force 
measures had to be increased, and staffing levels had to be 
adjusted. 

Communications between the contractors, DOE-RL, 
DOE-HQ, IAEA, and the StateDepartment became complex 
and at times difficult to achieve. 

Project funding was and is the most frustrating aspect of 
this effort. No funding was provided to support this effort 
during its implementation or for the next two fiscal years. 
Funding had to be taken from whatever projects would least 
be impacted by budget reductions. The effort is quite costly 
and time consuming, so budget constraints may impact this 
country's ability to place additional material under IAEA 
safeguards. 
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