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1. INTRODUCTION AN1D GENERAL DESCRIPTION OF
i , INSTALLATION

1.1. Introduction

1.1.1. Overview

The High Temperature Gas Cooled Reactor (HTGR) at Fort St. Vrain (FSV) was permanently
shut down in August 1989. Public Service Company of Colorado (PSC) has removed the fuel
and other radioactive reactor components from the Prestressed Concrete Reactor Vessel (PCRV).
For safe, onsite dry storage of the spent reactor fuel and irradiated core components, PSC
designed and built the FSV Independent Spent Fuel Storage Installation (ISFSI) as shown in
Figures 1.1-1, 1.1-2, and 1.1-3.

The ISFSI was designed for storage of up to 1482 fuel elements which are known as standard
fuel elements, control fuel elements, and bottom control fuel elements. These three types of fuel
elements are shown in Figures 1.1-4, 1.1-5, and 1.1-6. There are 1458 elements of this type in
storage. Since there are six spent fuel elements stored in a fuel storage container (FSC), there are
243 FSCs storing standard, control, or bottom control spent fuel elements at the FSV ISFSI.

The ISFSI also was designed for storage of tip to 37 keyed top reflector control rod elements.
This type of element is shown in Figure 1.1 -7. The reflector elements were planned to be stored
as "other radioactive material associated with spent fuel storage" as defined in the 10 CFR 72.4
definition of spent nuclearfuel. PSC originally had planned to store the 37 keyed top reflector
control rod elements in the ISFSI, since it was considered likely that these elements would fall
under the greater than Class C (GTCC) waste designation. The GTCC waste designation would
have precluded their shipment to a low-level waste (LLW) disposal facility. However, it was

"4 a, | determined that these 37 keyed top reflector control rod elements were not GTCC waste, so they
were removed to a LLW disposal facility, and are not stored at the ISFSI.

In addition, the ISFSI was designed to safely store 6 neutron source fuel elements containing
Californium-252 (Cf-252) neutron sources. Each of these 6 neutron source fuel elements
originally contained an encapsulated source near the center of the element as shown in Figure
1.1-8. Planning for storage of these neutron source fuel elements at the ISFSI required the design
and construction of a special storage well to adequately shield the neutron flux from these
elements. However, the neutron sources were removed from the elements prior to the transfer of
the elements to the ISFSI. Therefore, although there are 6 neutron source fuel elements in
storage at the ISFSI, these elements do not contain the Cf-252 sources. The 6 fuel elements that
formerly contained the neutron sources are not included in the 1458 spent fuel elements
discussed above and bring the total to 1464 elements in 244 FSCs stored at the FSV ISFSI.

Design and analysis of the ISFSI for storage of the 37 keyed top reflector control rod elements
was completed before PSC determined that the top reflector elements and the neutron sources
could be removed from the site and not stored in the ISFSI. Therefore, the provisions for their
storage were an integral part of the analysis of the ISFSI as reflected in the Safety Analysis
Report (SAR) when submitted for review and approval. Since the ISFSI has been licensed to
store these elements, discussion of these elements has been retained throughout this SAR.

The FSV ISFSI uses the Modular Vault Dry Store (MVDS) system. The MVDS system is
designed to safely hold all types of irradiated fuel for intermediate storage periods. A design for
light water reactor fuels was submitted to the U.S. Nuclear Regulatory Commission (NRC) for
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licensing approval in The Energy Applications Division of Foster Wheeler Energy Corporation
[formerly Foster Wheeler Energy Applications, Inc. (FWEA)] Topical Safety Analysis Report
(Ref. 1) and approved by the NRC in March 1988 (Ref. 2).

On February 1, 1991 PSC received an Environmental Assessment from the NRC with a Notice
of Issuance and Finding of No Significant Impact associated with constructing and operating the
FSV ISFSI (Ref. 14). On November 4, 1991 PSC received a twenty year, renewable, NRC
License pursuant to 10 CFR 72 (Materials License No. SNM-2504) to receive, possess, store, and
transfer FSV spent fuel in the ISFSI (Ref. 15). PSC began loading the ISFSI with FSV spent fuel
on December 26, 1991. Loading of FSV spent fuel into the ISFSI was completed on June 10,
1992.

In December of 1995, the U. S. Department of Energy (DOE) notified the NRC of its intent to
procure the ISFSI from PSC, to take possession of the fuel stored in it, and to transfer the license
to DOE. An Agreement in Principle was incorporated by a contract modification between DOE
and PSC (Contract No. DED-AC07-96-ID134265) on February 9, 1996. With this agreement,
DOE immediately took possession of the FS V fuel stored in the ISFSI. PSC will manage the
spent fuel in accordance with the license SNM-2504 until such time as the license can be
transferred to DOE and an orderly transition can be completed.

This revision of the SAR provides updated information to account for the change in the owner,
operator, and other important parties when the license is transferred. This revision also
decouples the FSV ISFSI SAR from the FSV reactor SAR since the FSV reactor was
decommissioned and its operating license and operating bases no longer supports the FSV ISFSI.
(62 FR 43018, August 11, 1997)

DOE commits to reformat this SAR to the format specified in Reg. Guide 3.48 for submittal at
the first annual SAR update.

The SAR continues to describe the MVDS system that was selected for the safe transfer and
vertical storage of the spent fuel and other radioactive materials associated with spent fuel of the
FSV HTGR. This report is supported by technical appendices listed in Table 1.1-1 and the
references listed at the end of each Section.

1.1.1.1.General

The FSV MVDS is designed for interim storage of Fort St. Vrain HTGR fuel for 40 years in a
contained shielded system. The design provides for up to six fuel elements or up to 12 reflector
elements stacked vertically in each FSC. There is a matrix of 45 fuel storage positions within
each concrete vault module (for a total of 270 storage positions), which provides shielding and
the conditions to prevent criticality. The MVDS will provide storage for a maximum of 252
FSCs. Of these FSCs, up to 247 are allotted for the 1482 fuel elements, up to 4 are allotted for
the 37 reflector elements, and 1 is allowed for the 6 neutron source elements. A maximum of six
vault modules will accommodate the complete FSV core. The 37 reflector elements were sent to
a LLW disposal facility and are not stored at the FSV ISFSI. The six neutron sources were
removed from the neutron source elements at the FSV Reactor and disposed of or sold by PSC
and are not stored at the FSV ISFSI. The elements that contained the sources are stored at the
FSV ISFSI. Because three shipments of the FSV core loading were shipped to the Idaho
National Engineering and Environmental Laboratory (INEEL) before DOE was res rained from
making further shipments by a court order, only 244 of the available storage positions contain
elements. Each position contains six elements making a total of 1464 elements stored at the FSV
ISFSI. The fuel storage medium within the FSC is air, and the decay heat is removed by a once-
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through buoyancy driven ambient air system flowing across the exterior of the FSC s. Three
standby and neutron source storage wells are provided, separate from the six fuel matrix. One of& j these wells is designed to provide storage for the six neutron source elements. The other two
wells provide a means to store and seal a FSC that has developed a leak. All three wells can be
individually sealed. In addition, these wells provide a means to transfer fuel elements from a
leaking FSC to a new FSC.

The fuel, in its FSC, was transported to the MVDS from the FSV Reactor Building in a transfer
cask. The transfer cask was received in the transfer cask reception bay (TCRB) where it was
removed from the transfer cask trailer by the MVDS crane and positioned in the cask load/unload
port (CLUP) for unloading. The transfer cask was prepared for unloading by having its outer
closure removed and an isolation valve positioned above the transfer cask. A depleted uranium
shield plug (DUP) was removed from the top of the FSC using a uranium shield plug handling
device (USPHD). A shield plug handling device (SPHD) was used to remove the charge face
shield plug in conjunction with the isolation valve at the FSC storage position in the vault
module. A shielded container handling machine (CHM), carried by the MVDS crEme, is
provided that removed the FSC and placed it in the vault module storage matrix in conjunction
with an isolation valve. See Figures 1.1-1, 1.1-2 and 1.1-3.

1.1.1.2. Principal Design Features of the MVDS Installation

1. The Fuel and Fuel Storage Containers.

The design provides for the fuel elements, neutron source elements, and reflector elements to be
stored in the FSCs in an air environment that is compatible with the maximum predicted fuel
temperatures and the properties of graphite. The neutron sources and reflector elements are not
stored at the FSV ISFSI (see Section 1.1.1).

,LL The FSCs are tubular, closed at the lower end and sealed at the top. They are vertically located
and supported at their lower ends on the floor of the concrete vault module and supported at their
upper ends by the charge face structure that also provides shielding for the charge hall. A shield
plug is positioned in the charge face structure above each FSC to provide shielding. Vertical
storage in the vault module matrix is the same orientation for which the fuel was designed to
operate in the reactor.

FSCs are positioned in an array of up to 45 to form a module surrounded by massive concrete
shielding. The vault module unit is the basis of the modular construction of the M VDS.

The storage position for the FSC that was designed for loading with neutron source elements is
set apart from the other FSCs in the vault module.

2. Vertical Handling and Storage of Fuel Storage Containers.

The CHM was used to remove the FSC from the transfer cask and relocate it to its storage
position in a vault module. All handling of FSCs with the CHM maintains a vertical position.

3. Passive Cooling of Stored Fuel Storage Containers.

The fuel in the FSCs is cooled by a passive self-regulating cooling system that induces buoyancy
driven ambient air to flow across the exterior of the FSCs. There is no contact between this
cooling air and the fuel.
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4. Shielding.

The fuel is shielded during storage by massive concrete walls, and is shielded by the CHMJ during transfer. This facilitates the reduction of radiological impacts to ALARA and within the
requirements of 10 CFR 72 (Ref. 3) and 10 CFR 20 (Ref. 4).

5. Confinement.

The fuel is confined by the sealed FSC throughout the period of storage.

6. Criticality.

Criticality is prevented by the inherent geometry of the array of FSCs within the vault modules
and the dry storage conditions for the fuel within the FSC.

7. Modular Construction.

The MVDS is made up of six vault modules, three standby and neutron source storage wells, and
a TCRB for receiving the transfer cask. The TCRB is situated at access road level with vault
access at approximately 20 ft. Directly above this reception bay are facilities for CHM parking
and the CLUP.

8. Fuel Transfer to the MVDS.

Fuel movement from the FSV Reactor Building to the MVDS has been completed.

9. Transfer of Fuel Within the MVDS.

The CHM is a high integrity shielded, natural thermosyphon cooled machine for handling the
fuel contained in the sealed FSCs. This machine was used to move fuel from the transfer cask to
the selected FSC storage position in the vault module. The CHM also will be used for any fuel
movements required if leakage occurs and when emptying the MVDS prior to decommissioning
using a reverse procedure.

10. Fire Protection.

The design of the MVDS, and its construction of steel and concrete, provides no means for the
initiation and propagation of major fires. Minor local electrical or hydrocarbon fires will be dealt
with by local extinguishers. There are no anticipated situations where these types of minor fires
can compromise the long term integrity of the fuel and its protective systems.

11. Heating and Ventilation.

Heating at the MVDS is accomplished using electric radiant space heaters. The heating and
ventilation of the working area is provided for operator comfort only and is not required for
radiological protection.

12. Standby Facilities.

Two standby storage wells (SSWs) are located alongside the neutron source standby well
(NSSW) located adjacent to one of the vault modules. These storage wells are provided to
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enable 'off-normal' events involving FSCs to be dealt with and to provide a secondary
confinement.

The SSW is a closed ended tube set into an enclosure that provides necessary radiation shielding.
It can be closed and sealed using a charge face shield plug and cover plate.

Decay heat from a loaded FSC in a storage well is dissipated to the surrounding air by a once
through buoyancy driven air flow that is ducted out of and back into the adjacent vault module
structure surrounding the storage wells.

13. Surveillance and Monitoring.

The MVDS is subject to routine manual surveillance and monitoring. Security access
monitoring and surveillance also are conducted.

14. Decommissioning.

The MVDS design is arranged to contain any potential contamination during operation and to
facilitate its removal at the decommissioning stage. The individual items of MVDS equipment
are designed to be decontaminable and dismantleable.

The FSCs and their contents will be in the as received condition and may be removed from the
MVDS by the same steps used to load them.

15. Waste.

Solid radioactive waste is minimal with the MVDS design. There are no gaseous or liquid
wastes produced under normal operation.
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Table 1.1-1 Supporting Technical Appendices.

Appendix Reference Title

A3-1 Thermal Hydraulic Analysis of the MVDS

A4-1 Structural Analysis of the MVDS

A4-2 Analysis of the MVDS Load/Unload Equipment

A7-1 Shielding Assessment for the MVDS

A8-1 Missile Penetration Through MVDS Openings

A8-2 Seismic Analysis of Equipment

A8-3 Analysis of Impacts on the Charge Face Structure

A8-4 Not used

A8-5 Not used

A8-6 Analysis of Impacts on the Fuel Storage Container (FSC)

A8-7 Analysis of Impacts on Container Handling Machine (CFIM)

A8-8 Impact Loads onto Civil Structure

A8-9 Radiological Release Assessment

A8-10 Shielding Assessment of Direct Radiation Dose Rates in Accident
Conditions

A8-11 Thermal Analysis for Reduced Air Flow through the MVDS Vault
Modules
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I
1.2. Description Of Location

1.2.1. General

The MVDS provides for vertical, dry storage of irradiated graphite fuel elements, reflector
elements, and neutron source elements in a reinforced concrete structure covered by a clad steel
framework. The neutron sources and reflector elements are not stored at the FSV ISFSI (see
Section 1.1.1). The MVDS contains a TCRB3, charge face, CHM, charge face isolation valve,
MVDS crane, cooling air outlet chimney, and cooling air inlet structure. See Figures 1.2-1 and
1.2-2 for pictorials of the MVDS.

A fully loaded FSV reactor core consisted of six fuel segments. The FSV ISFSI currently is
licensed to store the amount of fuel contained in six fuel segments, in addition to the reflector
elements and the neutron source elements (Ref. 16).

Along with the MVDS, the ISFSI facility was originally licensed with provisions for installation
of an entrance building, which would perform security functions. This entrance building has
been installed by DOE and will serve as the office building as well as for security. A safety
evaluation completed by PSC identified no safety issues with the entrance building installation.
Layout of the installed entrance building is shown in Figure 2.1-3(a).

The fuel elements were loaded into FSCs in the FSV Reactor Building. The FSCs were sealed
before leaving the reactor, transferred to the ISFSI, and placed in the MVDS.

1.2.2. Principal Site Characteristics

The FSV ISFSI is located on part of the original FSV Nuclear Generating Station site which is
about three and one-half miles northwest of Platteville, CO. Platteville is located in Weld
County and is about 35 miles north of Denver. DOE will own the 3.83 acres of land on which
the ISFSI is located and will have easements for access and control of the immediate area seven
days after transfer of the license. The ISFSI is located approximately 1500 feet northeast of the
PSC fossil-fueled, power plant building.

Population density in the rural area surrounding the site is relatively low. The nearest town is
Platteville which had a 1980 Census population of 1662. The population within ten miles of the
ISFSI site is estimated to be 13706, and this is designated as the distance to the near edge of the
Low Population Zone (16000 meters). The nearest population centers with populations greater
than 25000 (based on the 1980 census) are Longmont (population 42942), Greeley (population
53006), and Loveland (population 30244). The nearest boundaries of Longmont, Greeley and
Loveland are all about 14 miles from the ISFSI location.

The majority of the land within thirty miles of the site is agricultural. The area within a few
miles of the site is characterized by irrigated farm land and pasture land with gently rolling hills.

1.2.3. Principal Design Criteria

The principal design criteria and parameters for the MVDS are shown in Table 1.2-.2. As
previously mentioned, the MVDS is designed to store fuel elements, neutron source elements,
and reflector elements. The neutron sources and reflector elements are not stored at the FSV
ISFSI (see Section 1.1.1).
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1.2.4. Operating and Fuel Handling Systems

MVDS fuel handling procedures will be used for all fuel handling operations using, certified fuelK> handlers. (Ref. 3)

1.2.5. Safety Features

The safety features incorporated into the design of the MVDS include criticality prevention,
containment of the fuel, and maintaining the fuel temperature below oxidation limits for air
storage (which is well below fuel damage temperature limits).

1.2.6. Radioactive Waste and Auxiliary Systems

1.2.6.1. Auxiliary Systems

The MVDS cooling system is passive and does not require electrical power. Equipment used at
the MVDS for fuel transfer or unloading requires electrical power for the CHM and TCRB
operations. The electrical power source is a 220 kVA 13 kV/480 Volt, three phase, padmount
transformer supplied by a 13 kV distribution line.

Backup power, which is used for security purposes only and is not tied to the MV[)S, is supplied
by batteries. Loss of electrical power to the MVDS will not degrade safety during normal
operations, off-normal operations, and accident conditions.

I

1.2.6.2. Radioactive Wastes

There are minimal quantities of solid or liquid radioactive wastes generated at the MVDS. There
are no gaseous or liquid wastes produced under normal operation.

The solid wastes are limited to small filters for the filtration system on the CHM arid isolation
valves (used during an off-normal event should individual fuel elements need to be handled) that
are exchanged using standard techniques, and general "house-keeping" items such as clothing,
swabs, vacuum-bags, etc.
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Table 1.2-1 Fort St. Vrain MVDS Design Parameters.
P

I ) Parameter Value

Heat Load per Fuel Element 85 Watts (average)

Decay Period 600 days

Ambient Temperatures -32 degrees F to 120 degrees F

Flood Level

Design Basis Earthquake

Ground Acceleration

6ft.

0.1 g

Tornado Generated Missile/Velocity

Design Basis Tornado

NUREG-0800 (Ref. 8)

Reg. Guide 1.76, Region I (Ref. 9) I

Snow Loading 30 psf
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1.3. General Storage System Description

The major structures, system, and components of the FSV ISFSI are addressed in this Section.

1.3.1. MVDS Structure - General

The general arrangement of the MVDS structure is shown in Figures 1.1-1, 1.1-2, and 1.1-3. The
MVDS structure is comprised of: vault modules, a TCRB, and a foundation structure.

Structural portions of the MVDS are designed to meet the requirements of American Concrete
Institute (ACI)-349 (Ref. 6) and are constructed to ACI-3 18 (Ref. 7).

1.3.1.1. Vault Module

The vault module provides shielding around the array of FSCs and provides for defined cooling
air inlet/outlet flow paths. The vault module structure is supported by an integral foundation
system. Cooling air enters the vault module (a common inlet plenum exists for all modules)
through a mesh covered opening, which prevents the ingress of birds, small animals, large debris,
and also is used as a security barrier. The labyrinth arrangement of the cooling air inlet structure
provides radiological shielding for the stored fuel. Cooling air distribution across the outside of
FSCs is improved by means of precast concrete collimators that are set into grooves in the
structure walls. The collimators also provide a contribution to the radiological shielding of the
stored fuel. The cooling air leaves the vault module through a second set of concrete collimators,
which serve the same functions as those at the inlet, and is exhausted to the atmosphere through a
concrete cooling air outlet chimney.

A steel canopy is provided on the top of the cooling air outlet chimney to prevent the ingress of
rain and snow. The opening of the outlet chimney is fitted with wire mesh. The ambient cooling
air does not come into contact with the fuel in the FSCs so that the internal walls oFthe vault
module will remain radiologically non-contaminated.

The floor of the vault module is sloped for drainage and provided with drainage connections.
Inset and grouted into the vault module floor are supports for the FSCs.

A construction recess is provided in the top of the vault module walls, which supports the charge
face structures. The charge face structure is set into each vault module to form the roof of the
vault and provide lateral support for the array of FSCs. Bearing pads are cast into the concrete
vault module recess to transmit charge face structure vertical loads into the building structure.

The charge face structure is shop fabricated, filled with concrete (for radiological shielding) at
the site and positioned in the vault module using a construction crane.

Above and running along each side of the charge face structure, the vault module incorporates
encast embedments to support the MVDS crane rails. The embedments transmit loads from the
crane to the building structure.

The structural members of the MVDS concrete were designed and detailed in accordance with
ACI 349-85 (Ref. 6) and constructed in accordance with ACI 318-83 (Revised 1986) (Ref. 7)
using an enhanced quality QA program. The structural design of the MVDS meets or exceeds
the requirements of Regulatory Guide 3.60 (IRef. 10). The structural steelwork has been designed
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in accordance with the American Institute of Steel Construction (AISC) Manual of Steel
Construction: Allowable Stress Design, Ninth Edition (Ref. I 1).

The Design Basis Tornado (DBT) criteria has been established using Regulatory Guide 1.76
(Ref. 9) and American National Standards Institute (ANSI) A58.1 (Ref. 12). Tornado missiles
considered are in accordance with NUREG-0800 (Ref. 8).

Construction of the steel structure is in accordance with the AISC Manual of Steel Construction,
Allowable Stress Design, Ninth Edition.

The cladding/sheathing is considered to be of proprietary design although the attachments to the
main structure meets the requirements of the AISC Manual of Steel Construction, Allowable
Stress Design, Ninth Edition.

1.3.1.2. Transfer Cask Reception Bay

The TCRB is alongside and integral with the vault module structure. The bay provides an access
tunnel for the transfer cask trailer and tow vehicle. A rectangular access penetration through the
roof of the bay is provided for movement of the transfer cask to the charge face.

1.3.1.3. Foundation Structure

The foundation structure is designed to support the MVDS against the imposed loads created by
the structure weight, operating loads, environmental loadings and design basis earthquake.

1.3.1.4. Power Distribution and Lighting

Power is distributed to the MVDS crane, the CHM, power outlet sockets on the charge face edge,
power outlet sockets in the TCRB for MVD'S heating and ventilation, and to a lighting system
for the charge face and the TCRB. Heating at the MVDS is accomplished using electric radiant
space heaters. The incoming main breaker and the individual circuit breakers are in an enclosure
inside the TCRB.

1.3.2. MVDS Equipment

FSV fuel was received at the MVDS via the transfer cask, which has an inner container (FSC)
designed to hold up to six FSV fuel elements or up to 12 keyed top reflector control rod
elements. The FSC is similar to the inner container used for shipping fuel off-site in the licensed
FSV-I spent fuel shipping casks, which were used to transfer fuel from the FSV Reactor
Building to the ISFSI, as described in Section 4.3.

Fuel handling on the MVDS charge face is accomplished using a traveling electric MVDS crane
to effect movement of the transfer cask, CHM and other MVDS equipment.

The structural design provides for storage of the container handling equipment and the complete
weather-proofing of the MVDS charge face and TCRB during the years of passive fuel storage.

1.3.2.1. Fuel Storage Container

The FSC replicates the functions and features of the 10 CFR 71 (Ref. 5) licensed FSV-I spent
fuel shipping cask inner container and provides a high integrity containment boundary for the
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stored fuel. The FSC is the inner container that will be used in the more recently licensed
TN-FSV spent fuel shipping casks, discussed in Section 4.3.

Double metal O-ring seals between the closure and FSC body provide a high integxity and leak
checkable sealing arrangement designed to %withstand exposure to radiation during the storage
period without the need for maintenance. A sealable O-ring interspace tapping allows container
sealing to be confirmed.

Empty and new FSCs are stored in the MVDS vacant vault positions.

The storage environment within the FSC is air, which is compatible with the maximum analyzed
fuel element temperatures and the properties of graphite.

The carbon steel body of the FSC is protected from atmospheric corrosion by application, during
manufacture, of a flame sprayed coating of aluminum to the outside surfaces. This. method of
protecting FSCs has been used for many years in Europe, and the technique was validated by the
American Welding Society following a 19 year duration test program. The FWEA MVDS
Topical SAR (Ref. 1) referred to this experience, and NRC approval was given for the use of
carbon steel containers in MVDS where so protected (Ref. 2).

1.3.2.2. Container Handling Machine

The CHM provides the means of raising/lowering the FSCs from the transfer cask and
lowering/raising them into the vault storage locations. In the handling machine the container is
fully shielded, and the fuel decay heat is dissipated from the machine exterior surfaces. The
handling machine is moved over the storage vault using the MVDS crane.

The CHM is comprised of three major units that are described in the following:

1. Main Shield Tube

This lead-in-steel fabrication provides the necessary radial shielding for the FSC during handling
in the machine. A gusseted flange and spigot on its lower end will allow the tube to be
assembled and bolted to the machine isolation valve. Two trunnions are incorporated near the
top end of the tube to provide a lifting feature for the whole machine.

2. Raise/Lower Mechanism

The raise/lower mechanism provides a high integrity means by which the FSC can be raised into
or lowered from the machine using a grapple. The mechanism and grapple are designed to be
single failure proof. Thus, failure of any single component will not result in the dropping of a
FSC.

This mechanism comprises an acme thread leadscrew, drive unit, trunnion mounted nut, guide
system, duplex chains, sprockets and equali2ing beam.

The FSC grapple is raised/lowered by the leadscrew/nut through two duplex chains. The chains
are connected at one end to the top of the grapple and at the other to an equalizing beam mounted
at the top of the machine. Each chain runs over a sprocket mounted on the nut trunnion block
and over two sprockets mounted on top of the machine body.

3. Controls
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The CHM is controlled from a control panel located at the base of the machine, and the panel
will contain all the necessary contactors and relays. Control push buttons, displays and warning
lights are mounted on the face of the control panel.

Interlocks are provided between the CHM, the charge face isolation valve or CLUP isolation
valve and the MVDS crane such that:

i) The machine cannot be lifted unless the isolation valves are closed.

ii) The isolation valves cannot be closed unless the machine hoist is fully up.

iii) The machine hoist cannot lower unless the isolation valves are open.

iv) The machine hoist cannot lower if hoist weight sensing indicates that the winch load is less
than the grapple weight.

In the unlikely event of failure of the MVDS crane hoist system while supporting the machine,
the drop height onto the charge face structure is limited to minimize the risk of damage to the
structure, fuel stored in the vault modules, and fuel that is contained in the CHM.

1.3.2.3. Isolation Valve

The isolation valves provide the necessary interface between the following:

1. Transfer cask load/unload and CHM

2. Charge face and CHM

3. Charge face and SPHD

4. Charge face and USPHD

They also provide the necessary shielding for charge face shield plug removal and replacement,
the removal of empty FSCs, and insertion of full FSCs into the vault during operational modes.

The isolation valves are moved into their required positions using the MVDS crane and dedicated
slings such that potential drop height of the valves onto the charge face is limited.

The design incorporates a feature which interacts with the CHM to release its mechanical
interlocks. When the CHM is parted from the isolation valve, with gate valves in closed
position, the isolation valve in the handling machine is mechanically locked in the closed
position.

1.3.2.4. Charge Face Structure and Shield Plugs

The charge face structure is the shielding structure used to close the top of the storage vault and
to create the MVDS charge face. The charge face structure locates the top of each FSC in the
vault, maintaining the geometry of the fuel storage array. The charge face structure is a carbon
steel fabrication filled with concrete. The top plate includes threaded holes for bolting the charge
face isolation valve to the various positions on the charge face structure. The charge face
structure resists the imposed loads from the handling machine during a seismic event.
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The charge face shield plugs complete the radiation shielding within the charge face structure
penetrations in conjunction with the FSC.

The shield plug is handled using the SPHD.

1.3.2.5. Fuel Storage Container Support

This simple component provides the spigot feature on the vault floor for the support and lateral
restraint of the base of the FSC.

1.3.2.6. Shield Plug Handling Device

The SPHD is designed to remove the charge face shield plugs using the MVDS crane and an
isolation valve. The device provides necessary shielding during the shield plug removal
operation. With the isolation valve gate open, the central lifting rod of the device can be lowered
and screwed into the shield plug top face allowing the shield plug to be raised and the isolation
valve gate closed. The device lifting rod is raised/lowered using the MVDS crane hoist.

1.3.2.7. Standby Storage Wells

Two SSWs are incorporated into the MVDS structure at the north end of the storage module.
The SSWs are included so the MVDS has operational flexibility for all anticipated potential
faults.

The functions of the SSWs are as follows:

1. Allows isolation of a defective FSC from the vault cooling system after removal from the
vault.

2. Allows total individual FSC leak checking throughout the storage period in a location remote
from the radiation fields associated with the storage vault(s).

3. Provides basic provision to change fuel elements from one FSC to a spare unit in the unlikely
event of FSC failure.

4. Provides basic provision to move fuel elements from FSCs and discharge these into a
shipping cask for movement to a federal repository sometime in the future.

A SSW comprises a simple closed ended liner tube set into an enclosure created by the MVDS
structure, which provides necessary radiation shielding. The tube is designed to house a FSC and
support its base in a manner identical to that used in the storage vault. The charge face level top
plate allows for the level positioning and bolting of an isolation valve at the SSW locations. The
SSW can be closed using a charge face shield plug and sealed using a cover plate. A sampling
point, at charge face level with a self sealing coupling, allows the storage well volume to be
evacuated for total FSC leak testing.

If the SSW is occupied by a loaded FSC, the decay heat is dissipated to the surrounding air.

One SSW can be equipped with a spare FSC. The second will normally remain empty unless a
full defective FSC is removed from the vault.
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1.3.2.8. Neutron Source Element Handling and Neutron Source Storage Well

The ISFSI was designed to store neutron source elements in a location remote from the storage
) vault because neutron shielding materials could be incorporated easily into the special storage

location. The neutron sources are not stored at the FSV ISFSI (see Section 1.1. 1). This SAR
also has taken into consideration the potential generation of fission gases within the fuel
elements caused by the neutron flux.

The NSSW is identical to the SSWs described in Section 1.3.2.7 and is located alongside the two
SSWs. The concrete within the charge face plug and the surrounding concrete building structure
will provide the total shielding necessary for neutron source elements.

1.3.2.9. MVDS Crane

The MVDS crane operates over the MVDS charge face and provides lifting for all operations.
Failure of the MVDS crane and subsequent dropping of the transfer cask, the handling machine
or the isolation valves will not result in the release of radioactivity, and the load handled by the
MVDS crane is not designated as critical. The MVDS crane structure and upper limit on hoist
travel will control the potential drop height of the CHM onto the charge face structure. The
MVDS crane is conservatively and seismically designed to retain and control the load during the
seismic event. The gantry and trolley are designed to remain in place on their respective runways
with their wheels prevented from leaving the tracks during a seismic or tornado event.

The operation of the MVDS crane is not critical to the safe handling of the FSCs/fiel elements at
the MVDS. Failure of the MVDS crane while handling the CHM or other components does not
result in a drop on to the charge face of greater than 4". The CHM is restrained from toppling by
secondary restraints which are attached to the crane structure from the CHM top plate. The 4"
drop is the maximum clearance between the charge face/shield plugs and the CHM support legs.

Design calculations for the 4" drop of the F'SCs are included in the ISFSI SAR for the postulated
case of a FSC being dropped within the grapple release band on to a support stool, and the FSC
remains readily retrievable. This postulated drop is considerably less than the 22 feet drop
addressed for the FSC from the upper datum on to the vault floor for which calculations and
compression testing demonstrate that the FSC will not rupture and remains recoverable.

Therefore, the 4" drop of the CHM on to the charge face is bounded by the above calculations
and does not result in unacceptable radiation doses, criticality does not occur, and the FSC/fuel
remains readily retrievable.

Criticality and radiological aspects of accidents associated with failure of the MVDS crane have
been analyzed and are discussed in ISFSI SAR Section 8.

1.3.2.10. Transfer Cask Load/Unload Port

The transfer CLUP allows the transfer cask 10 be supported at the MVDS charge face level for
FSC loading/unloading operations. The port allows the loading port isolation valve to be located
and bolted into position over the transfer cask. Within the TCRB and below the port position,
cask restraint clamps are used to restrain the cask lower end for the seismic event.
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1.3.3. ISFSI Facilities

The entrance building is located on the west side of the MVDS as shown in Figure 2.1-3(a). It
consists of facilities to support ISFSI security and operations. There are no MVDS design or
safety requirements associated with the entrance building. See the FSV ISFSI Physical Security
Plan for access control details.

Domestic water is supplied to the entrance building from the Central Weld County Water
District. A septic system and leach field are located west of the entrance building such that any
required maintenance may be performed without entering the protected access area.. This system
is designed in accordance with Weld County requirements.

The entrance building is electrically heated and cooled to provide comfort for the occupants.

Electrical power is supplied from the 13 kilovolt (KV) overhead distribution line southeast of the
ISFSI facility. This line is fed from the Vasquez Substation. The ISFSI facility is fed via an
underground feeder to a 220 KVA 1 3KV/480V pad-mounted transformer located at the ISFSI.
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1.4. Identification Of Agents And Contractors

In accordance with 10 CFR 72.16(b), the Secretary of Energy has designated the Manager of the
DOE Idaho Operations Office (DOE-ID) as DOE's authorized representative for filing the FSV
ISFSI license transfer application and as the license holder when the license is granted. The
DOE utilizes a Management & Operating (M&O) contractor for the activities controlled by
DOE-ID, including the FSV ISFSI. The M&O contractor at the INEEL is Lockhee d Martin
Idaho Technologies Company (LMITCO).

As the facility owner and licensee, DOE retains ultimate responsibility for the safe operation of
the facility and compliance with all license conditions. The authority for the management and
operation of the facility is contractually delegated to the M&O contractor for the IN5EEL. To
exercise its ultimate responsibility, DOE will: (1) retain responsibility for and perform
independent audits of the M&O contractor's FSV ISFSI Quality Assurance (QA) Program (both
the achievement of quality by M&O contractor management and the verification of quality by
M&O contractor QA personnel), (2) ensure the license conditions for the facility are included in
the M&O contract, (3) assess the performance of the M&O contractor against the terms of the
contract, (4) retain the responsibility to budget funds necessary and sufficient to safely operate
the facility, and (5) retain the authority to revise the M&O contract in the event contract
deficiencies are found relative to proper implementation of license conditions.

The prime contractor for the design and analysis of the FSV ISFSI was Energy Applications
Division of Foster Wheeler Energy Corporation of Livingston, New Jersey in conjunction with
GEC Alsthom Engineering Systems Limited of Whetstone, England.

DOE-ID and its contractors are fully qualified to manage, operate, maintain, (modify if
necessary), and decommission the FSV ISFSI. Through managing and operating the INEEL,
DOE-ID and its M&O contractor have acquired a broad range of technical capabilities that can
be applied to operating the FSV ISFSI.

This experience includes:

* safely storing and handling of spent nuclear fuel from commercial, research and naval
reactors for four decades;

* performing safety analyses for nuclear activities, environmental activities and waste
management operations;

* conducting environmental assessments and remediation of hazardous waste, mixed waste,
and radioactive waste;

* performing environmental risk assessments and evaluating safety and risk: for complex
technical systems;

* implementing radiological control programs;

* designing, fabricating, and testing specialized facilities, prototype systems, components,
software, hardware, instruments, and test equipment;
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* handling heavy loads and developing remote handling and process automation capabilities
through an extensive robotics program directed toward waste handling, accessing confined
and hazardous areas, and performing repetitive skills;

* managing a Safeguards and Security Program to protect INEEL security interests;

* developing a D&D program that is recognized as a national leader; and,

* characterizing and treating waste generated by the INEEL and other sites, including
disposing of INEEL low-level waste, processing high-level waste, and storing and certifying
transuranic waste.

In addition to these technical capabilities, the experience gained by DOE-ID during the
construction and operation of numerous nuclear facilities at INEEL, including spent fuel storage
installations, will be applied to the management of the FSV ISFSI. Additionally, thle training
program, along with other management systems, ensures that qualified individuals will be
available to perform planned and unplanned tasks. This experience and.training will be applied
to ensure that DOE has the available personnel resources to operate, maintain, and decommission
the ISFSI in a manner which provides adequate protection to the health and safety of the worker,
the public, and the environment.
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1.5. Material Incorporated By Reference

Haze). 1. FWEA MVDS Topical Safety Analysis Report, Revision 1, submitted to the NRC on
November 12, 1987.

2. Those items listed in the Reference Section for each SAR Section.
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5. STORAGE SYSTEM OPERATIONS

5.1. Operations
This section describes typical operations for unloading spent fuel from the MVDS and for
monitoring. The interlocks to ensure the proper operation of these steps are listed in Reference 1.

5.1.1. Unloading Spent Fuel from the MY7DS

5.1.1.1. Defueling Operations

The defueling operation normally starts with the charge face isolation valve positioned over an
empty charge face location, the CLUP hatch cover removed, the CLUP adaptor plate removed
and an operable crane outside the MVDS.

NOTE: As discussed in section 4.2.3.2, galvanic cell corrosion inside FSCs is theoretically
possible, and this reaction could possibly generate hydrogen gas. For this reason, PSC has
committed (Ref. 3), and DOE also commits, that no FSC will be handled, or its lid bolts
removed, until a sample of the fuel storage atmosphere has been analyzed and determined not to
contain a combustible gas mixture, or evacuated and purged with air to assure hydrogen
concentrations are below flammable levels. If analysis identifies a flammable concentration of
hydrogen in air, then the fuel storage container will be evacuated and purged with air prior to
handling or removal of the lid bolts. If no significant hydrogen concentration is detected in the
first six FSCs whose internal atmospheres are tested, then it will be assumed that the theoretical
galvanic reaction is not occurring at a significant rate in the FSCs, and additional FSCs will not
be tested.

The sequence of operations is as follows:

1. The trailer carrying an empty FSC in the shipping cask arrives at the MVDS.

2. Preliminary Health Physics survey.

3. Inspect trailer and personnel barrier for damage.

4. Remove personnel barrier and impact limiters.

5. Health Physics survey of shipping cask.

6. Inspect the shipping cask and trailer for damage.

7. Remove cask shipping tie-downs.

8. Position trailer in the MVDS TCRB.

9. Remove the shipping cask from the trailer and positioned in the CLUP.

10. Remove the trailer from the MIVDS and fasten seismic restraints onto shipping
cask in the MVDS TCRB.

11. Remove the shipping cask outer closure.
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12. Health Physics survey.

13. Verify that the DUP is in place.

14. Verify that the FSC lid bolts are properly installed.

15. Place the CLUP adaptor plate in position.

16. Place the CLUP hatch cover in place.

17. Bolt the DUP adapter to FSC lid DUP.

18. Place the CLUP isolation valve over the shipping cask using the crane.

19. Place the USPHD on the isolation valve using the crane.

20. Open the isolation valve.

21. Remove the FSC lid DUP using the USPHD.

22. Close the isolation valve closed.

23. Remove and park the USPHD using the crane.

24. Place and connect the CHM to the isolation valve at the CLUP using the MVDS
crane.

25. Open the CHM and CLUP isolation valves.

26. Lift the empty FSC into CHM using the FSC grapple.

27. Close the isolation valves.

28. Place the CHM in its park location.

29. Bypass the CLUP isolation valve interlock.

30. Open the CLUP isolation valve.

31. Health Physics survey of interior of shipping cask.

32. Close the CLUP isolation valve.

33. Remove the CLUP isolation valve bypass device.

34. Transfer the loaded CHM to FSC vault module storage position using the MVDS
crane.

35. Connect the CHM to the charge face isolation valve.
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36. Open the CHM and charge face isolation valves.

37. Lower the empty FSC into its vault module storage position.

38. Close the CHM and charge face isolation valves.

39. Transfer the CHM to its parking position using the MVDS crane.

The empty FSC is now in the vault module storage location. The sequence proceeds to prepare
the next location for removing a loaded FSC.

40. Place the SPHD loaded with the charge face shield plug on the charge face
isolation valve using the MVDS crane.

41. Open the isolation valve.

42. Lower the shield plug into position on the charge face above the empty FSC in its
storage position using the SPHD.

43. Close the isolation valve.

44. Remove and park the SPHD using the crane.

45. Transfer the isolation valve to the next vault storage position to remove a loaded
FSC using the MVSC crane.

46. Place the SPHD on top of the isolation valve using the crane.

47. Open the isolation valve.

48. Remove the charge face shield plug using the SPHD.

49. Close the isolation valve.

50. Remove and park the SPHD loaded with the shield plug using the MVDS crane.

51. Update records of storage locations.

The sequence has completed the preparation of the next location of a loaded FSC for removal,
and proceeds to transfer a loaded FSC to the shipping cask.

52. Place the CHM on and connect it to the charge face isolation valve using the
crane.

53. Open the CHM and charge face isolation valves.

54. Lift the loaded FSC up into the CHM.

55. Close the CHM and charge face isolation valves.
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56. Transfer the CHM to the CLUP using the MVDS crane and place it on top of the
isolation valve.

57. Open the CHM and CLUP isolation valves.

58. Lower the loaded FSC into the shipping cask.

59. Close the CHM and CLUP isolation valves.

60. Disconnect and transfer the CHM to its parking position using the crane.

61. Place the USPHD containing FSC lid DUP on the CLUP isolation valve using the
crane.

62. Open the CLUP isolation valve.

63. Lower the DUP into FSC lid.

64. Close the CLUP isolation valve.

65. Remove and park the USPHD using the crane.

66. Remove and park the CLUP isolation valve using the MVDS crane.

67. Remove the CLUP adapter plate from CLUP.

68. Remove the DUP adapter from depleted uranium plug.

69. Remove the "O" ring innerspace port cover from shipping cask outer closure.

70. Lift the shipping cask outer closure with crane.

71. Inspect shipping cask outer closure "O" rings.

72. Inspect and clean shipping cask seal area.

73. Install shipping cask outer closure on cask.

74. Torque outer closure on shipping cask.

75. Perform shipping cask outer closure "O" ring innerspace leak check.

76. Install "O" ring port cover.

77. Perform "O" ring port cover leak check.

78. Remove CLUP hatch cover.

79. Attach cask lifting device to crane and cask.
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80. Remove seismic restraints.

81. Lift shipping cask.

82. Back trailer into MVDS TCRB.



leak checking during fuel loading operations can be utilized safely throughout the storage period
to check the metallic O-ring integrity, without FSC removal from the vault module.

5.1.3. Criticality Prevention
Criticality of the fuel stored in the MVDS is prevented by the inherent safe geometiy of the array
of FSCs within the vault module. The criticality analysis is described in Section 3.3.4.

5.1.4. Instrumentation

The MVDS does not require instrumentation for monitoring cooling air flow, cooling air
temperature, radiation or criticality. Instrumentation will be supplied for seismic monitoring.
Seismic instrumentation will be used to determine the severity of seismic disturbances. This
instrumentation will consist of a Triaxial Time-History Accelerograph which will measure
earthquake acceleration.

5.1.5. Maintenance
The MVDS requires minimal maintenance during the long term storage period. This is due to
the simplicity of the MVDS design.

5.1.5.1. Equipment Maintenance

During the fuel storage period, the CHM will normally be bolted down on its storage pad. A
local power supply will be available for periodic operation of the MVDS crane, CHM raise/lower
mechanism, and control systems. The CLUFP and charge face isolation valves and the SPHDs
will remain on the charge face. The TCRB entrance will be closed. In this way all equipment

L|J can be preserved and be retrievable for use al. any time. The volume above the charge face and
the TCRB can be routinely accessed for inspection of the stored equipment.

5.1.5.2. 5 Structural Maintenance

Civil structure maintenance is not anticipated to be necessary during the storage period other than
routine checking that the cooling air inlet structure and outlet chimney mesh are not blocked,
particularly during heavy snow conditions. However, the effectiveness of the vault cooling
system is not sensitive to partial blocking and will function satisfactorily with up to 95% area
blockage, as described in Sections 8.1.2 and 8.2.8. Should any cracks or general degradation of
the concrete be observed, they will be evaluated as to the effect on the structure and required
repairs. All steelwork associated with the enclosure structure is accessible for inspection and
repainting if necessary during the anticipated storage duration.
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Table 5.1-1. MVDS Loading Operation Sequence Times.

Time Operation
Hrs Min

27.5 CLUP hatch cover removed
42 Transfer cask transferred from trailer to CLUP
24 CLUP hatch cover replaced
15 Cask closure removed
I I Cask shield ring positioned over cask
20 DUP adaptor bolted to FSC lid DUP
24 CLUP adaptor positioned at CLUP
24 Isolation valve positioned at CLUP adaptor and bolted down
48.5 FSC lid uranium shield removed
26 CHM positioned at CLUP adaptor
25.5 FSC lifted into CHM
23* CHM transferred to vault storage position isolation valve
25.5 FSC lowered into storage position
24* CHM moved to parking position
54.5 Charge face shield plug replaced
22 Isolation valve moved to next storage position
40.5 Charge face shield plug removed
46.5* CHM transferred to vault storage position isolation valve
25.5 Empty FSC lifted into CHM
23* CHM transferred to CLUP
25.5 Empty FSC lowered into cask
13.5 CHM moved to parking position
47.5 FSC lid uranium shield replaced
24 Isolation valve removed from CLUP
24 CLUP adapter removed from container load/unload port
16.5 DUP adapter removed from DUP
II Cask shield ring removed
18 Cask closure replaced
24 CLUP hatch cover removed
42 Transfer cask returned to Trailer
28.5 CLUP hatch cover replaced

14 h 6.:m 10 TAL time tor a loading cycle starting with a tull l SC in the transter -ask on the
transporter, and finishing with an empty FSC in the transfer cask on the transporter

* average times
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5.2. Controls
The CHM is operated from an on-board local control panel, and the MVDS crane is controlled
by a pendant controller. The rest of the equipment at the MVDS does not require control
stations. A pushbutton alarm bell is provided for warning prior to movement of the MVDS
crane.

The control of the CHM is by a hardwired system consisting essentially of relays, contactors,
lamps, limit switches and pushbuttons. The system is housed in a pair of cubicles mounted on
the CHM itself, and is powered by a 480V/6OHz power source.

Electromechanical technology is used as far as possible as this represents the optimum balance
between longevity, performance, reliability and cost.

Operation of the raise/lower mechanism is mechanically interlocked to the physical condition of
the CHM by two keyswitches. The first prevents raise/lower mechanism operations if the
isolation valves are not fully open, and prevents closing of the isolation valves unless the grapple
and any item it may be handling are clear of the valve (i.e. at the upper datum position). The
second prevents raise/lower mechanism operations when the mechanism handwind is in use.

The electrical equipment to be controlled consists of:

* Raise/lower mechanism motor

* Service brake

* Standby brake

a Grapple release solenoid.

5.2.1. Lamps
The following color coding is used for lamps:

Green - normal operations

White - off normal operations

Red - fault conditions

All operations are considered normal (green lamps) except for the following:

Off normal (white lamp) operations

* Selection of grapple exchange mode

* Selection of individual fuel element grapple mode

* Selection of FSC mode without a FSC grapple fitted
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Selection of individual fuel element mode without an individual fuel element
grapple fitted

* Selection of grapple exchange mode without being at the CLUP

* Installation of an individual fuel element grapple

* Main contactor not pulled in

* Standby brake manually released

* Lower datum

Fault (red lamp) conditions

* Raise/lower mechanism motor overtemperature

* Raise/lower mechanism motor overtorque

* Grapple at Upper Ultimate Limit

* Grapple at Lower Ultimate Limit

* Chain broken

* Seismic tremor

* Raise overload

* Lower overload.

5.2.2. Load Sensing System

The load sensing system consists of two load cells positioned underneath the equalizer assembly
on the fixed end of the chains. Associated with each load cell there are four trip levels, two of
which are overload trips, the other two are underload trips; the appropriate overload and
underload trip levels are selected according lo which type of grapple is in use, the condition of
the grapple jaws and the position of the grapple within the CHM.

In order to set up the load trip levels, two displays are provided internal to the control cubicles
giving the load readout from each load cell individually. These two readouts are electrically
summed to give a readout of the total load on the front panel.

When an overload condition is detected, raising operations are prevented, the overload lamp is
illuminated, and the audible alarm is sounded. When an underload condition occurs lowering
operations are prevented, the underload lamp is illuminated, and the audible alarm is sounded. In
each case the service and standby brakes also are applied. The audible alarm may be canceled by
pressing the adjacent load alarm accept pushbutton.
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5.2.3. Lamp Test

There is a lamp test that applies power to all lamps on the front panel when the lamp test
pushbutton is depressed. A lamp is adjacent to the lamp test pushbutton, and it lights only when
the lamp test pushbutton is depressed.

5.2.4. Mode Select

The CHM mode is selectable by a three position keyswitch that locks in each position by a
solenoid. The key is removable in each position. The mode select keyswitch determines the
position of the grapple release band and the lower datum for each of the three distinct operating
conditions of the CHM.

The mode may only be changed when the CHM is positioned at the CLUP with the grapple at
upper datum and the jaws locked in the disengaged position. The mode keyswitch pushbutton
must then be depressed, energizing the solenoid and thus unlocking the keyswitch.

A mode select error lamp lights if: 1) FSC mode is selected without a FSC grapple fitted or; 2)
individual fuel element mode is selected without an individual fuel element grapple fitted or; 3)
grapple exchange mode is selected when not at the CLUP.

During normal operations, the FSC handling position is selected and the key is removed.

5.2.5. Isolation Valves

The isolation valve interlock keyswitch is a two position keyswitch which is locked in the key
inserted position by a solenoid.

Operation of the CHM is not permitted unless the isolation valves are locked in the open position
and the isolation valve key is removed from the valve and inserted into the isolation valve
interlock keyswitch on the control panel.

Two lamps on the control panel indicate when the valves are in the open or closed positions.
These are for information only and are not used in the control circuitry.

5.2.6. Container Handling Machine Location

There is an indicator on the control panel of the position of the CHM, either at the CLUP or at
the vault (i.e. not at the CLUP).

5.2.7. Raise/Lower Mechanism Operation
Raise/lower mechanism operation is controlled by two latching demand pushbuttons (one for
raise and one for lower), and a stop pushbutton to cancel the raise or lower demand.. Two
position indications are provided, one for upper datum and one for lower datum. The actual
position of lower datum is determined by the mode.

In normal operation when mechanism lower is demanded, the mechanism will be lowered until
the grapple jaws unlocked signal is received, this signal being backed up by the lower datum
signal. Similarly, when mechanism raise is demanded, the mechanism will be raised until the
upper datum signal is received, this signal being backed up by the ultimate upper limit switch.
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5.2.8. Grapples

There are two types of grapples which may be used in conjunction with the CHM: a FSC
grapple to handle FSCs and an individual fuel element grapple to handle individual fuel
elements. An indication of which type of grapple is fitted is provided on the control panel
showing that either a FSC grapple is fitted, or an individual fuel element grapple is fitted. If
neither type of grapple is fitted, then no indication is given.

An indication also is provided to show that the grapple is within the grapple release band, the
position of which is determined by the mode.

Once the loaded grapple has entered the grapple release band, on further lowering the jaws
become mechanically unlocked. The locked/unlocked condition of the jaws is indicated by two
lamps on the control panel.

With the grapple jaws in the unlocked state, they may be actuated from the engaged to
disengaged state by depressing the disengage pushbutton. The condition of the jaws is indicated
by two lamps on the control panel (engaged or disengaged).

When the disengage pushbutton is depressed, the disengage lamp is illuminated until either the
jaws become disengaged (engaged lamp extinguished, disengaged lamp illuminated, disengage
lamp extinguished) or the duty cycle circuitry times it out (engaged lamp remains illuminated,
disengage lamp extinguished).

Once the unloaded grapple has entered the grapple release band, on further lowering the jaws
become mechanically unlocked and the jaws automatically engage. The locked/unlocked and
disengaged/engaged condition of the jaws is indicated by lamps on the control panel (locked

lw ; lamp extinguished, unlocked lamp illuminated, disengaged lamp extinguished, engaged lamp
KJY illuminated).

Once a loaded or unloaded grapple is raised from its seated condition in the grapple release band
the jaws automatically mechanically lock, the state of the jaws remain locked until the grapple
re-enters the grapple release band.

5.2.9. Trip Circuits
The following trip conditions cause the power to the raise/lower mechanism motor to be
interrupted and cause the service and standby brakes to be applied immediately:

* Ultimate upper limit

* Raise/lower mechanism motor overtorque

* Chain broken.

The following trip conditions cause the power to the raise/lower mechanism motor to be
interrupted, cause the service and standby brakes to be applied immediately and prevent the
grapple jaws from being disengaged:

* Emergency stop

* Seismic tremor
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* Three phase supply over voltage

* Three phase supply under voltage

* Three phase supply phase imbalance

, Lower ultimate limit

* Raise/lower mechanism motor over temperature.

Once the cause of the trip has been cleared, the reset pushbutton may be pressed to pull in the
tripped contactors. Pressing the reset pushbutton before the relevant trip conditions have been
cleared will not pull in the contactors.

The emergency stop pushbutton is of the key released type.

An indication is given of the state of the main contactor, and bears the legend 'Power,' indicating
when power is applied to the motor, brake and grapple solenoid circuits.

5.2.10. Container Handling Machine Alarms
1. Standby brake released - The standby brake is manually released when

handwinding the raise/lower mechanism. A warning lamp illuminates if the brake
is left released.

2. Mode select error - The actual grapple fitted is detected by links and these are
compared with the selected operating mode. If these disagree operations are
inhibited.

3. Overload - Load exceeding 1700 lbs (or 6400 lbs with full FSC grapple). Note
that there are two load cells, each sensing 50% of the load; the trip level is thus
850 lbs (or 3200 lbs) each.

4. Underload - Load under 250 lbs (or 1800 lbs with a full FSC grapple). The trip
level is thus 125 lbs (900 lbs with a full FSC grapple).

5. Upper ultimate limit - Raise overtravel. Must be handwound off.

6. Lower ultimate limit - Lower overtravel. Must be handwound off.

7. Over-torque - High torque on the raise/lower mechanism (either of two detectors).

8. Over-temperature - Thermostat fitted to raise/lower mechanism motor.

9. Chain broken - Either of the two lifting chains broken.

10. Seismic tremor - Excessive vibration detected by a proprietary seismic tremor
switch.

11. Thermal overload - Conventional thermal overload in the raise/lower motor
circuit.
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12.

13.

Under volts - A phase balance detector on the incoming mains supply monitors
for imbalance or low voltage.

Over volts - Over voltage protection is provided by means of an overvoltage trip
relay.
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5.3. Spent Fuel Management Program
This section of the SAR comprises DOE's Spent Fuel Management Program document for the
FSV ISFSI.

The Spent Fuel Management Program reflects how the fuel elements are stored in the ISFSI.
Each fuel element has a unique serial number stamped on it. This serial number wa1s visually
verified with the fuel handling machine camera system and recorded prior to placing the fuel
elements into the FSC. The Spent Fuel Management Program includes spent fuel records which
identify the exact location of each fuel element at the MVDS and the amount of special nuclear
material contained in each fuel element. A Tamper Indication Device (TID) has been placed on
the shield plugs and the charge face structure. Following the license transfer to DOE, the PSCo
TIDs will be replaced with DOE TIDs.

DOE's Spent Fuel Management Program is implemented through contractor procedures for the
following activities:

Records showing the receipt, inventory and location, disposal, acquisition. and transfer of all
spent fuel in storage are kept in accordance with 1 0 CFR 72.72(a).

A physical inventory of all the spent fuel in storage is conducted every 12 months in accordance
with 10 CFR 72.72(b). A copy of each inventory is retained as a record until license termination.

Written material control and accounting procedures that are sufficient to enable accounting for
material in storage are established, maintained, and followed in accordance with 10 CFR
72.72(c) and are maintained until license termination.

Records of spent fuel in storage are kept in duplicate and in separate locations in accordance with
10 CFR 72.72(d).

Accidental criticality events and any loss of special nuclear material are reported in accordance
with 10 CFR 72.74 and the Emergency Response Plan.

A material status report is completed in computer-readable format, in accordance with
NUREG/BR-0007 (Ref. 5) and NMMSS Report D-24 (Ref. 7), and submitted to the NRC within
30 days of March 31 and September 30 for each 6 month reporting period in accordance with 10
CFR 72.76(a) unless otherwise directed by the NRC.

Computer-readable Nuclear Material Transaction Reports are completed in accordance with 10
CFR 72.78(a), NUREG/BR-0006 (Ref. 6), and NMMSS Report D-24 whenever spent fuel is
either transferred or received.

FSV ISFSI SAR 5-14 December 1997

Revision I



5.4. Spent Fuel Transport
The spent fuel elements were transported to the MVDS using a transfer cask mounted on a trailer.
and pulled with a tractor. The spent fuel elements will be transported from the MVDS using an
NRC licensed shipping cask.
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5.5. References
Fort St. Vrain MVDS Interlock Schedule 362F0027
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PSC letter dated August 19, 1996 (P-96071), Crawford to Travers; Subject:
"NRC Bulletin 96-04."

10 CFR 72, Licensing Requirements for the Independent Storage of Spent
Nuclear Fuel and High-Level Radioactive Waste

NUREG/BR-0007, Instructions for Completing Material Balance Report. Physical
Inventory Listing, and Concise Note Forms

NUREG/BR-0006, Instructions for Completing Nuclear Material Transaction
Reports

USNRC Nuclear Material Management and Safeguards System, Report D-24,
Personal Computer Data
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7. RADIATION PROTECTION

This chapter of the SAR comprises DOE's FSV ISFSI Radiation Protection Program and is
submitted for NRC approval in accordance with the FSV ISFSI Technical Specifications. The
portions of this program dealing with radiation sources, design features, and dose assessment are
unchanged by DOE's ownership and management of the FSV ISFSI. The procedural
requirements of this FSV ISFSI Radiological Protection Program are implemented by M&O
contractor procedures providing for the administration of the As-Low-As-Reasonably-
Achievable (ALARA), Health Physics, and Radiological Environmental Monitoring programs.
Changes which do not decrease the effectiveness of Radiological Protection Program will be
documented with annual SAR updates

7.1. Ensuring That Occupational Radiation Exposures Are As Low As
Reasonably Achievable (ALARA)

7.1.1. Policy Considerations

The design parameters and operating characteristics of the ISFSI allow doses to remain ALARA
during operation. In order to maintain personnel exposures low, an ALARA Program will be
implemented that includes the following key elements:

I . Design and procedural ALARA reviews by qualified staff and committees.

2. Pre and post job reviews including the establishment of person rem goals,
planning for special tools, ventilation, shielding, services, and communications
equipment.

3. Trending of radiological performance factors including worker exposures,
personnel contamination, waste generation, and area contamination

4. ALARA committee reviews of selected activities.

5. Training for selected jobs.

6. Management review of Radialion Protection Program effectiveness.

7.1.2. Design considerations

The design of the MVDS complies with the requirements to maintain radiation exposure
ALARA. The objectives of Regulatory Position 2 of Regulatory Guide 8.8 (Ref. 2) have been
used for guidance and have been applied throughout the design of the MVDS.

The MVDS is designed to maintain the spent fuel within the FSC and provides bull: radiation
shielding (i.e. the civil structure, CHM shielding, and the transfer cask) ensuring that the
radiation exposures to personnel during MVDS operation are maintained ALARA, in addition to
satisfying the requirements of 1 0 CFR Part 20 (Ref. 3).

Listed below are specific considerations to ensure that the annual dose to individual personnel
and the annual collective dose to personnel are maintained ALARA.
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1. The application of a system of maximum acceptable design dose rates, related to
access requirements.

2. The provision of radiation shielding, designed using methods known to yield
accurate results, and based on demonstrably conservative assumptions.

The MVDS is a passive system requiring minimal maintenance. Maintenance is based on
a unit replacement philosophy. Component maintenance is performed in a low
dose rate area. Wherever possible, operating mechanisms and drives requiring
maintenance are positioned outside of the shielding envelope.

4. Radiation scatter and streaming are minimized by providing labyrinths and
stepped streaming paths.

5. A prime consideration in the MVDS design is the provision of adequate access for
personnel to perform operations carried out in radiation areas.

6. The use of existing transfer cask handling procedures and experience minimize
radiation exposure and eliminate the spread of contamination

7.1.3. Operational Considerations

Operational considerations that reflect on ALARA are listed in the previous section.
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7.2. Radiation Sources

7.2.1. Characterization of Sources

The design basis for the radiological assessment for the storage facility is for HTGR fuel that has
been irradiated to 52,000 MWdays/MT of heavy metal and has decayed 600 days, as discussed in
Section 3.1.1.2. The gamma and neutron source terms were generated with the ORIGEN-S
computer code (Refs. 4 and 5) using the above burnup criteria and the actual initial fuel loading.

The spent fuel and any waste associated with the spent fuel are bounded by the source terms
determined in the above mentioned analysis. The gamma and neutron source spectra are shown
in Table 3.1-2. A description of the physical characteristics of the spent fuel is included in Table
3.1-1. The total gamma source strength is 2.97 E+14 photons/sec. The total neutron source
strength is 3.31 E+05 n/s.

The neutron energy source spectrum includes both alpha-neutron and spontaneous fission
sources. In addition to the intrinsic neutron sources discussed above, the facility is designed to
accommodate the storage of Cf-252 neutron sources. The maximum design strength of the
Cf-252 neutron sources is 4.000 E+05 micro curies per source. No neutron sources are stored at
the FSV ISFSI (see Section 1.1.1).

The gamma and neutron sources originating in the fuel are considered to be the primary sources.
Secondary gammas generated in the shielding are considered in the shielding calculations. The
shielding calculations are detailed in Section 7.3.1.

Tables 7.2-1 and 7.2-2 provide fuel element source characterization information.

7.2.2. Airborne Radioactive Material Sources
The design of the MVDS is such that in normal operation there are no sources of radioactive
material that may become airborne.

I
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Table 7.2-1. Total Gamma Source Terms For An Average Fuel Element.

Gamma Energy (MeV) Gamma Spectra (Photons/sec)
Boundaries
(MeV) Mean 400 Day 600 Day 900 Day

4.0 - 3.5 3.75 3.03 E+05 2.11 E+05 1.24 E+05

3.5 - 3.0 3.25 6.62 E+08 4.54 E+08 2.58 E+08

3.0 - 2.6 2.80 1.50 E+10 1.45 E+10 1.45 E+10

2.6 - 2.2 2.40 4.45 E+10 2.90 E+10 1.53 E +10

2.2 - 1.8 2.00 2.34 E+12 1.44 E+12 6.95 E,+11

1.8 - 1.34 1.57 4.02 E+12 3.08 E+12 2.14 E+12

1.34 - 0.92 1.13 9.06 E+12 7.47 E+12 5.901E,+12

0.92 - 0.38 0.65 3.47 E+14 2.68 E+14 2.11 E,+14

0.38 - 0.22 0.30 2.57 E+13 1.72 E+13 1.03 E+13

0.22 - 0.12 0.17 8.92 E+08 8.93 E+08 9.82 E,+08

Total 3.88 E+14 2.97 E+14 2.30 E+14
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Table 7.2-2. Total Neutron Source Terms For An Average Fuel Element.

Neutron Energy (MeV) Neutron Spectra (Photons/sec)
Boundaries
(MeV) Mean 400 Day 600 Day 900 L)ay

20.0 - 6.43

6.43 - 3.00

3.00- 1.85

1.85- 1.40

1.40.- 0.90

0.90 - 0.40

0.40-0.10

Total

13.22

4.72

2.43

5.41 E+3

7.26 E+4

9.74 E+4

4.59 E+4

5.60 E+4

1.63

5.14 E+3

6.89 E+4

9.36 E+4

4.40 E+4

5.34 E+4

5.48 E+4

1.07 E+4

3.31 E+5

4.89 E +3

6.59 E +4

9.07 E +4

4.24 E +4

5.12 E +4

5.23 E +4

1.02 E +4

3.18 E+5

1.15

0.65 5.77 E+4

0.25 1.12 E+4

3.46 E+5
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7.3. Radiation Protection Design Features

7.3.1. Installation Design Features

The design considerations listed in Section 7.1.2 ensure that occupational exposures are ALARA
and that a high degree of integrity is obtained for the confinement of radioactive materials.

7.3.1.1. Design Features Relevant to Maintaining Exposures ALARA

The applicable design feature guidance given in Regulatory Position 2 of Regulatory Guide 8.8
(Ref. 2) is discussed below.

1. Access Control of Radiation Areas

Access to the ISFSI is controlled in accordance with 10 CFR Part 7:2 (Ref. 6)
(shown in Figure 4.0-1).

Normal access to the MVDS is through a single access point that includes a
Health Physics Control Station when radiological conditions warrant.

2. Radiation Shields and Geometry

Fixed radiation shielding constitutes the primary method of reducing personnel
exposure to radiation.

The design of radiation shielding is based on the results of shielding analyses,
which are discussed in detail in Appendix A7.1-1. Calculation methods known to
provide reliable and accurate results have been employed, including Point Kernel
Integration and Monte Carlo analyses. The application of these methods to
specific shield designs and the verification of the computer codes used are fully
described in Appendix A7.1- 1.

Conservative assumptions have been used throughout. In particular, radiation
exposure is calculated on the bases that all spent fuel elements handled and stored
have the average source strengths, defined in Sections 3.1.1.3 and A7.1.2 which is
based on the fuel segment with the highest heat generation rate at 600 days after
shutdown. Integrated operator exposures are therefore maximum values, although
higher local dose rates from groups of higher rated individual fuel elements could
occur.

The main components of the shielding system shown in Figures 1 .1-1, 1 .1-2 and
1.1-3 are as follows:

a. The transfer cask.

b. The CLUP and its isolation valve (including a cask shield ring) at the
TCRB, which maintains the shielding envelope while a FSC containing
the spent fuel is lowered from the CHM into the transfer cask.
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c. The CHM bulk shielding, which provides a massive radiation barrier
surrounding the spent fuel within the CHM.

d. The vault module charge face structure, in which the tops of the FSCs are
located. Stepped streaming paths and the charge face shield plugs
maintain the shielding integrity of the composite steel and concrete filled
charge face structure.

e. The massive concrete vault civil structure surrounding the array of FSCs.
The cooling air inlet duct provides a multiple scatter path for radiation
from spent fuel stored in the FSCs, the shielding effectiveness of which is
enhanced by concrete radiation collimating slabs. In the same way,
collimating slabs at the outlet duct, combined with its dog-leg geometry,
maintain the integrity of the shielding envelope surrounding the FSC
array.

3. Control of Airborne Contaminants and Gaseous Radiation Sources

The MVDS has no sources of airborne contaminants or gaseous radiation during
normal operation, therefore no specific control systems are required. All radiation
sources except for sealed instrument check sources are contained within the sealed
FSCs. The radioactive sources are described in Section 7.2.1.

The spent fuel was sealed in FSCs at the Reactor Building. This containment
prevents the spread of contamination during handling and storage at the MVDS.

4. Provisions for Spent Fuel Transfer to the MVDS

Transfer of spent fuel to the MVDS used the existing transfer cask and
procedures. This permitted the direct application of previous operational
experience in controlling radiation exposure and spread of contamination,
maintaining the ALARA principle as it relates to these operations.

7.3.1.2. Installation Layout

The general layout of the MVDS is shown in Figures 1.1-1, 1.1-2 and 1.1-3. The radiation zone
designations applied to specific areas and the location of areas and equipment that are relevant to
the radiological protection program are indicated in Table 3.3-2. The allocation of radiation zone
designations to these areas is shown in Table 3.3-3.

7.3.2. Shielding

The design of shielding for each of the radiation sources identified in Section 7.2 is described in
Appendix A7.1-1.

7.3.3. FSC Integrity

DOE commits to performing a leak test of the interspace between the double metal 'O' ring on
six (6) FSCs at five year intervals following initial loading of the MVDS with spent fuel in
accordance with the ISFSI Technical Specifications.
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7.4. Estimated Onsite Collective Dose Assessment

The MVDS is surrounded by an ISFSI fence and access to the MVDS is only possible via the
security access control point. Access is primarily restricted to personnel required for
inspection/monitoring/maintenance activities and in the longer time scale for fuel unloading and
decommissioning activities.

During the inspection/monitoring/maintenance phase of operations of the MVDS only infrequent
access to the facility will be required. The dose rates prevailing in the key facility areas for fuel
decay periods of 600 days and 900 days are presented in Table 7.4-2.

General area radiation and contamination levels inside the charge face have historically been less
than 0.2 mrem/hour and less than 1,000 dpm/100 cm 2 , respectively. Consequently, individual
and collective occupational radiation exposure during normal operation and maintenance has
been, and will continue to be, less than 10 mrem/year.

During March 1996 FSC seal integrity verification, the localized radiation level above each FSC
undergoing testing increased to less than 5 rnrem/hour. The increased radiation level occurs only
during the test period because of the changed configuration of the shield plug. Contamination
levels remained less than 1,000 dpm/100 cm2 . Individual and collective occupational radiation
exposure received during the FSC seal integrity verification and projected during subsequent
verifications was, and will continue to be, less than 10 mrem.

I

Actions to be performed by workers at the MVDS for defueling operations are identified in
Section 5.1.1. Since the time at which the spent fuel will be transferred out of the ISFSI is not
known, a detailed dose assessment is not provided. The 6.5 person-mrem average actual
exposure to workers at the MVDS per FSC transfer during fuel loading operations provides a
reasonably conservative exposure estimate for defueling operations. Using this value, transfer of
244 FSCs from the ISFSI would result in total exposures to workers at the MVDS of
approximately 1.59 person-rem.
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Table 7.4-1. Dose Rates At MVDS After Completion Of Fuel Loading.

Area Dose Rate (mrem/h) at Decay Periods

600 Day 900 Day

Controlled area boundary 0.02 0.02
fence (I 13m)

Surface of outlet duct wall 2.0 1.5

Vault wall inside TCRB 6.9 5.3

Surface of outer TCRB wall 1.0 0.8

Surface of storage well wall 2.8 2.2

Inlet duct mesh 21.0 16.0

Inlet duct exclusion fence 1.3 1.0
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7.5. Estimated Offsite Collective Dose Assessment

The design features described in Section 7.3.1 ensure that, during normal operation, there are no
effluent streams from the MVDS. The only offsite dose due to the MVDS installation, therefore,
will be from direct and scatter radiation.

The variation of calculated dose rate with distance from the MVDS installation is shown
graphically in Figure 7.5-1. The dose rate is highest adjacent to the cooling air inlet structure
(east side). However, at the controlled area boundary the dose rate is highest on the west side.
The dose rates for other directions are lower. This effect is due to the layout of the outlet duct,
TCRB, inlet duct and storage wells.

There are five significant contributions to the controlled area boundary dose rate, arising from:

1. Direct radiation through the vault module shield walls.

2. Direct radiation from a FSC resident in the CHM (short term).

3. Scattered radiation from the beam emerging from the inlet and outlet ducts.

4. Scatter of radiation arising from the charge face.

5. Direct radiation from a FSC resident in the transfer cask in the TCRB (short
term).

All five contributions were analyzed using the Point Kernel Integration code RANKERN, which
has the facility to perform both direct penetration and scatter/skyshine calculations. (See Section
A7.1.4 of Appendix A7.1-1).

The conservative dose rates shown in Figure 7.5-1 make no allowance for personnel occupancy
factors and are based on 600 day decay spent fuel. The maximum dose rate to the nearest
resident [797meters (2,600 feet)] is 0.15 mrem/year.

The variation of the off-site dose rates, at distances up to 950 meters (3,100 feet), are presented
in Figures 7.5-1(a), 7.5-1(b) and 7.5-1(c). The dose rates are presented assuming a 10%
occupancy factor for a member of the public, which is appropriate for this rural location.

The dose rates have been assessed based on actual fuel irradiation parameters and based on a
reactor shutdown in September 1989 and fuel loading completion in July 1992.

Figure 7.5-1(a) presents the dose rates on the west (entrance building) side of the MVDS. These
annual dose rates are for the first year of operation.

Figures 7.5-1(b) and 7.5-1(c) are to be used in combination to provide the total annual dose rates
for the north, south, east and west sides of the MVDS as a function of both distance (0 to 950m)
and storage time (0 to 50 years). The first figure presents the dose rate against distance for the
four sides, based on a hypothetical assumption that the complete MVDS is loaded
instantaneously with fuel at 760 days decay. The second figure presents factors by which the
north/south and east/west dose rates should be multiplied to give the average annual dose rate for
storage periods up to 50 years. The two figures must only be utilized in this manner.
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The maximum annual dose rate to a member of the public at the controlled area boundary is 13
mrem/year and occurs on the west boundary. The maximum annual dose rate at the controlled
area boundary, averaged over all four sides of the MVDS, is 4 mremlyear. Both of these dose
rates are based on a 10% occupancy factor.

No real individual member of the public located beyond the controlled area boundary will
receive a dose rate in excess of 25 mrem/year, as required in 10 CFR 72.104. The maximum and
averaged annual dose rates at the controlled area boundary are 13 mrem/year and 4 mrem/year.
Based on the occupancy levels of 10%, these controlled area boundary radiation levels are well
within the regulatory requirement and consistent with the ALARA philosophy.

The calculations for the FSV off-site dose rate involves many conservative assumptions, which
include:

a. All fuel elements were assumed to be from the hottest segment.

b. The assumed fuel burnup is much higher than the actual value (The
calculations assumed operation through 300 EFPD, plus a coastdown
period of 170 EFPD. The actual fuel bumup is 232 EFPD, which is 238
EFPD less than the value used in the calculations.)

c. A conservative peaking factor of 1.76 was used.

d. 10% public occupancy.

e. Maximum dose rate with no azimuthal averaging.

f. The presence of 6 neutron source elements loaded in the ISFSI. As
explained in Section 1.1. 1, neutron sources were removed from the fuel
elements before the elements were transferred to the ISFSI.
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7.6 Health Physics Program

This Health Physics Program is implemented by the LMITCO Management Control Procedures
for Radiation Protection developed for use at the INEEL and by Technical Procedures developed
specifically for use at the FSV ISFSI. The effectiveness and implementation of the FSV ISFSI
Radiation Protection Program is reviewed biennially by DOE or it's M&O contractor.

Pursuant to 10 CFR 20.2301, the Department of Energy requests an exemption from 10 CFR
20.1501(c) which requires NVLAP accreditation for its personnel dosimetry proces3sor. The
Department of Energy requests that DOELAP accreditation be approved as an authorized
alternative provided the type of radiation monitored is closely approximated by one or more of
the DOELAP proficiency test categories.

7.6.1. Organization

The FSO is responsible for all radiation protection activities at the ISFSI with implementation
performed by LMITCO personnel or subcontractors working under the direction of LMITCO in
accordance with procedures approved by the FSO.

The FSV FSO acts as chairperson of the FSV ISFSI ALARA Committee.

Radiation safety issues that arise are brought to the attention of the ISFSI ALARA Committee by
the FSO in accordance with the ALARA Committee charter.

Stop work authority is granted to any individual who observes an actual or potential unsafe
radiological condition.

7.6.2. Equipment

Sufficient numbers and types of radiation surveillance instrumentation and other general
radiological control supplies such as anti-contamination clothing, decontamination materials,
etc., are available to perform assessment of radiological conditions and perform normally
expected duties during routine activities at the ISFSI.

If non-routine, unplanned, or otherwise large scale maintenance or surveillance activities are
required, adequate equipment will be obtained through the INEEL.

7.6.3. Administrative Limits

7.6.3.1. Occupational Radiation Exposure

Occupational radiation exposure at the FSV I SFSI is controlled in accordance with 10 CFR 20,
Subpart C, Occupational Dose Limits. With the exception of planned special exposure,
occupational radiation exposure is administratively limited to 20% of the limits specified in 10
CFR 20. The need for planned special exposure at the FSV ISFSI is not anticipated.

7.6.3.2. Radiation Exposure to Public

Radiation exposure to individual members of the public is limited to an annual total effective
dose equivalent of 25 mrem in accordance with 40 CFR 190.10. The results of the FSV ISFSI
Radiological Environmental Monitoring Program are used to verify compliance with the
exposure limit.
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7.6.3.3. Control of Exposure from External Sources

During routine operations at the FSV ISFSI, there are no personnel access points to High
Radiation Areas (HRA) and Very High Radiation Areas (VHRA) where posting and access
control of such areas is warranted. Any HRA's and VHRA's created during fuel storage cannister
(FSC) movement will be posted and access controlled in accordance with 10 CFR 20.1601 and
20.1602 respectively.

7.6.3.4. Respiratory Protection and Controls to Restrict Internal Exposure

Process and engineering controls inherent in the design of the FSV ISFSI minimize the potential
for generation of airborne radioactivity. During FSC movement and FSC seal integrity checks,
the potential for intake of airborne radioactivity is minimized through HEPA filtralion and/or
containment of breached air volumes. Access control, exposure time limitation, and use of
respiratory protection equipment are secondary means for maintaining the Total Effective Dose
Equivalent (TEDE) ALARA. Use of respiratory protection equipment is performed in
accordance with 10 CFR 20.1703 through services provided by the INEEL.

7.6.4. Procedures

Procedures and engineering controls are used, to the extent practicable and based upon sound
radiation protection principles, to achieve occupational radiation doses and radiation doses to
members of the public that are ALARA.

7.6.4.1. Surveys and Monitoring

Internal and external occupational radiation exposure monitoring thresholds specified in 10 CFR
20.1502 are not anticipated to be exceeded during routine operation of the FSV ISFSI. However,
capability for providing such monitoring is maintained.

Radiation and contamination surveys are performed periodically in the FSV ISFSI ;and within the
100 meter perimeter fence. Radiation and contamination monitoring instrumentation is
calibrated periodically for the types of radiation measured.

When occupational radiation exposure monitoring is performed, direct reading and electronic
dosimetry is utilized. Personnel thermoluminescent dosimetry, when used, is processed at the
INEEL by a DOELAP accredited processor. DOELAP accreditation is considered a NVLAP
accreditation equivalent for the radiation performance categories that approximate the radiation
environment at the FSV ISFSI.

All material leaving a posted radiological area is surveyed prior to unrestricted release to
uncontrolled areas.

7.6.4.2. Storage and Control of Licensed Material

Licensed material at the FSV ISFSI is controlled in accordance with 10 CFR 20.1801 and
20.1802.

7.6.4.3. Posting, Labeling, and Receipt ol Licensed Material

Radiological areas characterized as areas defined in 10 CFR 20.1003 are posted and controlled in
accordance with 10 CFR 20.1901 through 20.1903.
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Containers of licensed material are labeled end controlled in accordance with 10 CFR 20.1904
and 20.1905.

Receipt and opening of packages containing quantities of radioactive material exceeding Type A
quantities is performed in accordance with 10 CFR 20.1906.

7.6.4.4. Control of Radioactive Material Other Than Spent Fuel

The NRC amended the ISFSI license to authorize receive, possess, store and transfer certain
radioactive materials at the ISFSI other than spent fuel (Ref. 10). These radioactive materials
include radioactive sources (calibration disks or sealed sources which are used for sample
analyses and instrument calibrations), low-level radioactive waste, contaminated equipment
items, and the depleted uranium plugs (DUPs), all associated with spent fuel storage activities.

The radioactive sources are controlled in accordance with the requirements in 10 CFR 20 and
commitments in Ref. 11. The sources are stored in a fire-rated storage cabinet located at the
south end of the ISFSI charge face. The cabinet is locked when unattended, with keys controlled
by the Facility Safety Officer. It is restrained in a manner such that it will not topple in the event
of a design basis earthquake. The radioactive sources, or packaging containing the sources, are
labeled and the cabinet posted in accordance with 10 CFR 20 requirements. Radiation protection
personnel are responsible for receipt, storage, use, inventory, performance of source leak checks,
and final disposition of sources, in accordance with procedures approved by the Facility Safety
Officer. Radiation Protection personnel that use the sources are trained in their proper handling.

The ISFSI License, as amended (Ref. 10), provides for the receipt, possession, storage and
transfer of low-level radioactive waste and contaminated equipment/materials associated with
spent fuel storage activities. Radioactive waste generated during maintenance, sunreillance,
defueling or decommissioning operations is expected to consist primarily of dry radioactive
waste such as rags or paper wipes, and anti-contamination clothing. The waste will be packaged
in 55 gallon drums and temporarily stored at the ISFSI while awaiting shipment for disposal.
Staging of low-level waste in the transfer cask reception bay is not permitted when a cask
containing spent fuel is in the cask load/unload port, in order to assure a potential fire does not
impact a loaded cask. In addition, staging of low-level waste is not permitted within 20 ft. of the
DUPs, as discussed below. Section 8.2.1 postulates that a tornado breaches drums of low-level
waste, and assesses dose consequences. Section 8.2.3 assesses effects of postulated drop of
contaminated equipment.

Three DUPs, necessary for spent fuel transfer operations, are stored on the ISFSI charge face. A
DUP is positioned on the lid of a FSC when the FSC is placed in the transfer cask. This assures
adequate shielding to workers performing operations on top of the transfer cask, such as removal
of the cask closure. The depleted uranium is radioactive, with dose rates of approximately 10
mrem/hour and 3 mrem/hour on contact and at 12 inches respectively, and the DUPs are posted
in accordance with 10 CFR 20 requirements. In the event the DUPs could be exposed to a fire,
no significant release of U-238 would be anticipated since uranium metal is pyrophoric only
when finely divided. The DUPs consist of solid, machined, depleted uranium that is nickel
plated. However, in order to reduce the potential for a low-level radioactive waste fire from
involving the DUPs, a minimum of 20 ft. horizontal separation is required between the DUPs and
any drums containing low-level waste stored at the ISFSI (Ref. 11).

7.6.4.5. Waste Disposal

Licensed material designated as radioactive waste is presently neither generated nor disposed at
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the FSV ISFSI. Temporary on-site storage of such material will be the interim option until
disposal procedure approval is obtained.

The need for discharge of licensed material into sanitary sewerage is not anticipated.

If and when transfer of low-level radioactive waste for disposal at a land disposal facility
becomes necessary, a shipping manifest tracking system will be established in accordance with
10 CFR 20.2006. Control of such transfers will also be implemented in accordance with 10 CFR
20.2006.

7.6.4.6. Records

Records of the provisions of the FSV ISFSI Radiation Protection Program; survey results used in
the determination of dose from external radiation sources; measurement results and calculations
used to determine individual intakes of radioactive material and used in the assessment of
internal dose; results of air sampling, surveys, and bioassays to substantiate the respiratory
protection program; and measurement results and calculations used to evaluate the release of
radioactive effluents to the environment are maintained for the duration of the license.

Records of audits and reviews of the program content and implementation, radiological surveys,
and radiological monitoring equipment calibrations are maintained for a minimum of three years.

Prior occupational dose for individuals who are likely to exceed annual occupational exposure
above required monitoring thresholds while employed at the FSV ISFSI is determined and
documented in accordance with 10 CFR 20.2104. Information documented on the NRC Form 4
or equivalent is maintained for the duration of the license. Records used in preparing the NRC
Form 4 are maintained for a minimum of three years.

Records of individual occupational radiation monitoring results, planned special exposures, and
exposure to individual members of the public will be documented and controlled in accordance
with 10 CFR 20.2105,20.2106, and 20.2107 and maintained for the duration of the license.

Records of licensed material disposal will be retained for the duration of the license.

7.6.4.7. Reports

The theft or loss of licensed material will be reported in accordance with 10 CFR 20.2201.

Any event involving byproduct, source, or special nuclear material in possession at the FSV
ISFSI that may have caused, or threatens to cause, exposure and intake thresholds established in
10 CFR 20.2202(a) to be exceeded will be reported immediately.

Any event involving loss of control of licensed material in possession at the FSV ISFSI that may
have caused, or threatens to cause, exposure and intake thresholds established in 10 CFR
20.2202(b) to be exceeded will be reported within 24 hours of discovery of the event.

Any event resulting in exposure, radiation level, or radioactive material concentration thresholds
in 10 CFR 20.2203 to be exceeded will be reported within 30 days after learning of the event.

The occurrence of any planned special exposure will be reported within 30 days following the
exposure.
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Prior to April 30 of each year, an annual report for the preceeding year of the results of individual
monitoring carried out at the FSV ISFSI for each individual for whom monitoring 'was required
will be submitted in accordance with 10 CFRt 20.2206.

7.6.5. Occupational Radiation Exposure Monitoring

A DOELAP accredited thremoluminescence dosimetry (TLD) processor will be used to process
TLDs worn by workers at the FSV ISFSI. The processor will have demonstrated successful
proficiency testing in those radiation performance categories that approximate the radiation
environment at the FSV ISFSI.
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7.7. Radiological Environmental Monitoring Program

No planned radioactive effluents are released from the FSV ISFSI during storage conditions.
The only offsite dose due to the FSV ISFSI is from direct and scattered radiation. Environmental
monitoring is performed to detect unplanned radioactive effluents from the FSV ISFSI.

This section of the SAR comprises DOE's F.SV ISFSI Radiological Environmental Monitoring
Program (REMP) and is used to comply with FSV ISFSI Technical Specification requirements
for environmental monitoring.

The REMP is conducted to provide data on levels of radiation and radioactive material in the site
environs. The program discriminates between those changes in environmental radiation and
radioactivity levels resulting from radioactive releases from the FSV ISFSI and those changes
attributed to other sources such as worldwide fallout from weapons testing. The results of this
program are used to verify the effectiveness of measures applied to prevent the release of
radioactive materials. A preoperational radiological environmental monitoring program for the
FSV ISFSI environs was conducted by Colorado State University. Continuous operation of this
program since 1990 has provided baseline data that -will be used as control values for statistical
analysis of the results of the REMP.

Additional monitoring in the vicinity of the facility may be conducted or coordinated by other
organizations, notably the Colorado Department of Public Health and Environment.

7.7.1. Organization

The Facility Safety Officer will oversee the conduct of the REMP. The M&O contractor will
continue to utilize a subcontractor for the analysis of samples and preparation of the annual
report.

7.7.2. Sampling

Radiological environmental monitoring samples will be collected from the specific locations
given in Table 7.7-1.

7.7.3. Analysis

Radiological environmental monitoring samples will be analyzed pursuant to the requirements of
Table 7.7-1 and the detection capabilities required by Table 7.7-2.

7.7.4. Reports

7.7.4.1. Special Reports

If a confirmed measured radionuclide concentration in an environmental sampling medium
averaged over any quarter sampling period exceeds the reporting level given in Table 7.7-3, then
a special report shall be submitted to the Nuclear Regulatory Commission (NRC) within 30 days.
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7.7.4.2. Annual Reports

An Annual Radiological Environmental Monitoring Report shall be submitted by DOE-ID
within 60 days of January 1 of each year. The report shall include summaries, interpretations,
and analyses or trends of the results of the REMP for the reporting period, the quantity of each of
the principal radionuclides released to the environment in liquid and gaseous effluents in the
previous 12 months, and any other information required to estimate the maximum potential dose
commitment to the public resulting from effluent releases and direct radiation exposure.

Each radiological environmental monitoring report shall contain a map that presents detailed
information regarding sampling station locations. Deviations are permitted from the required
sampling schedule if specimens are unobtainable due to hazardous conditions, seasonal
unavailability, malfunction of automatic sampling equipment, schedule conflict with unforseen
fuel handling operations, and other legitimate reasons. If specimens are unobtainable due to
sampling equipment malfunction, every effort shall be made to complete corrective action before
the end of the next sampling period.

All changes in sampling station locations and schedule that occur through the year shall be
explained in each annual report.
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Table 7.7-1. FSV ISFSI Radiological Environmental Monitoring Program.

Exposure Pathway Number of Samples Sampling Collection Type and
and/or Sample and Locations Frequency Frequency of

Analysis

AIRBORNE

Particulate Samples from two Continuous sampler Gross beta
locations: locations operation with radioactivity
(in different sectors) sample collection following filter
generally to the weekly or as change, gamma
north and south and required by dust isotopic quarterly on
100 meters from the loading, whichever composite (by
FSV ISFSI. is more frequent. location). If gross

beta activity is
greater than ten
times the annual

One control sample mean of control
from a location at sample activity,
least 10 miles from perform gamma
the FSV ISFSI. isotopic analysis on

sample.
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Table 7.7-1. FSV ISFSI Radiological Environmental Monitoring Program (continued).

Exposure Pathway Number of Samples Sampling Collection Type and
and/or Sample and Locations Frequency Frequency of

Analysis

DIRECT 16 stations with one Quarterly Gamma exposure
or more dosimeters rate on each

RADIATION to be placed as dosimeter collected.
follows: a ring of
stations around the
controlled area
boundary; others
may be placed in
special interest areas
such as population
centers, nearby Approximately one
residences, and third of the
schools as desired. dosimeters will be

checked and replaced
each month.

One control station
with one or more
dosimeters at a
location at least 10
miles from the FSV
ISFSI
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Table 7.7-2. Environmental Sample Analysis Lower Limit of Detection (LLD)

Analysis Airborne Particulate

0 i .. , 0 J - 0fli/m 3  i

Gross Beta 5

Cs-134 9

Cs-137 8

NOTE: This list does not mean that only these radionuclides are to be detected and
reported. Other radionuclides that are detected will also be reported.

The LLD is defined for purposes of these specifications as the smallest concentration of
radioactive material in a sample that will yield a net count, above system background, that will
be detected with 95% probability with only 5% probability of falsely concluding that a blank
observation represents a "real" signal. For a particular measurement system that may include

LLD = 2.71 + 4.66 41B

(T)(E)(V)(2.22E6)(Y)exp(-XAt)

radiochemical separation:

where

LLD

FB

E

V

= the "a priori" lower limit of detection as defined above as
microcuries per unit mass or volume

= the standard deviation of the total background counts or of the
total counts of a blank sample, as appropriate, as counts

= the count time of background in minutes

= the counting efficiency as counts per disintegration or counts
per gamma for gamma spectroscopy

= the sample size in units of mass or volume
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2.22E6 = the number of disintegrations per minute per microcurie,
(dpm/FCi)

Y

8

the fractional radiochemical yield when applicabje and/or the
gammas per disintegration when applied to gamma
spectroscopy

if radioactive decay correction is applicable, the radioactive
decay constant for the particular radionuclide

= the elapsed time between the sample collection and time of
counting.

At

Values of E, V, Y, and At, which are appropriate to the sample, should be used in the
calculation.

It should be recognized that the LLD is defined as an a priori (before the fact) limit representing
the capability of a measurement system and not as an a posteriori (after the fact) limit for a
particular measurement. Analyses will be performed in such a manner that the stated LLDs will
be achieved under routine conditions. Occasionally background fluctuations, unavoidable small
sample sizes, the presence of interfering nuclides, or other uncontrollable circumstances may
render these LLDs unachievable. In such cases, the contributing factors will be identified and
described in the Annual Radiological Environmental Monitoring Report.
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Table 7.7-3. Reporting Levels for Nonroutine Operating Reports.

REPORTING LEVELS FOR NONROLTNE OPERATING REPORTS

Analysis Airborne Radioactivity

(fCi/m 3)

Cs-134 20

Cs-137 20
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9. CONDUCT OF OPERATIONS

Ni"4, This chapter describes the organization and general plans for operating the FSV ISIFSI. The
organization section includes a brief description of the responsibilities of key personnel. The
transition of the license and operations to DOE is described. The training program for the
facility staff is described. Procedures that govern routine operations and maintenance and the
records developed as a result of those operations are also discussed.

9.1 Organizational Structure

9.1.1. Corporate Organization

The Manager of DOE-ID is authorized to apply for a transfer of the existing license (SNM-2504)
from PSC to DOE, and will be the license holder when the license transfer is granted by the
NRC. This authority was delegated and responsibility was assigned to the DOE-ID Manager by
the Secretary of Energy pursuant to 10 CFR 72.16(b) in Delegation Order No. 1 OCFR72.5 12.1
(Ref. 1). As the facility owner and licensee, DOE retains ultimate responsibility for the safe
operation of the facility and for compliance with all license conditions.

9.1.1.1. Corporate Functions, Responsibilities, and Authorities.

The Manager of DOE-ID is the authorized DOE representative having direct authority and
responsibility for compliance with the FSV ISFSI License. The Manager of DOE's IdahoQ)p Operations Office is responsible for overall executive management of the Idaho Operations
Office, has signature authority for the NRC license, and is the person ultimately responsible for
compliance with the facility's license conditions. The responsibilities of the personnel reporting
directly to the DOE-ID Manager, as depicted in Figure 9. 1-1, are described below.

The responsibility of the Assistant Manager, Office of Program Execution is the overall
execution of programs and operations at the INEEL. In addition, the Assistant Manager, Office
of Program Execution is responsible for environmental protection, radiation control, safety and
health, and emergency preparedness. The execution of programs and operations associated with
the FSV ISFSI are performed by the INEEL M&O contractor. The Assistant Manager, Office of
Program Execution and staff provide management direction and oversight of contractor
performance.

The Assistant Manager, Office of Assurance and Resource Management, is independent of
facility line management and is responsible for quality assurance, and security. This Office
provides DOE-ID oversight of the M&O contractor for these areas.

The responsibility for developing the appropriate revisions to the M&O contract is assigned to
the Contracting Officer.
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9.1.1.2. Applicant's In-House Organization.

This section continues the description of DOE-ID's organization, as depicted in Figure 9.1-1.

The responsibility for DOE-ID's role of providing program direction to the M&O contractor for
spent fuel and high level waste management is delegated through the Assistant Manager, Office
of Program Execution to the Spent Fuel Programs Manager. The management responsibilities
assigned to the Spent Fuel Programs Manager are identifying, establishing, and approving
requirements and performance objectives applicable to spent fuel management facilities and
activities controlled by the DOE-ID.

Reporting to the Spent Fuel Programs Manager is the DOE-ID TMI/FSV Licensing Manager,
who is responsible for the preparation and submittal of license applications (including any
necessary amendments thereto), timely response to NRC communications and inquiry, and other
licensing and interface support to DOE-ID facility directors of NRC licensed activities.

The responsibility for Operations at DOE-ID is delegated through the Assistant Manager, Office
of Program Execution to the Deputy Assistant Manager for Operations, to whom all DOE-ID
facility directors report. The DOE-ID FSV Facility Director will likewise report to the Deputy
Assistant Manager for Operations. The DOE-ID FSV Facility Director is responsible for
oversight of the performance of the M&O contractor and to ensure the contractor meets the
approved requirements and performance objectives. The DOE-ID FSV Facility Director shall
have an alternate designated in writing. Both the DOE-ID Facility Director and alternate will
meet the training and qualification requirements specified below.

The responsibility for oversight of both the M&O contractor's QA Program for the FSV ISFSI as
well as the DOE-ID oversight program of the M&O contractor's performance in ISFSI operations
is delegated through the Assistant Manager, Office of Assurance and Resource Management, to
the National Spent Nuclear Fuel (NSNF) Quality Assurance Program Manager (QAPM). The
roles and responsibilities of the NSNF QAPM are further described in Chapter 11 cIf this SAR.

9.1.1.3. Interrelationships with Contractors and Suppliers.

The FSV ISFSI was purchased by the DOE from PSC. Facility transition requires NRC license
transfer, and PSC will assist in the activities needed to ensure that DOE-ID and its M&O
contractor are prepared to assume operation of the ISFSI.

The DOE uses an M&O contractor for the FSV ISFSI activities. The authority for the day to day
management and operation of the facility is contractually assigned to the INEEL M&O
contractor. The M&O contractor is required to fulfill commitments to the NRC for FSV ISFSI
activities. DOE-ID is responsible for compliance with license requirements and applicable
regulations. To exercise DOE's ultimate responsibility, DOE will: (1) retain responsibility for
and perform independent audits of the M&O contractor's FSV ISFSI Quality Assurance program
(both the achievement of quality by M&O contractor management and the verification of quality
by M&O contractor QA personnel), (2) ensure the license requirements for the facility are
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included in the M&O contract, (3) assess the performance of the M&O contractor against the
terms of the contract, (4) retain the responsibility to budget funds necessary and sufficient toK) safely operate the facility, and (5) retain the authority to revise the M&O contract in the event
contract deficiencies are found relative to proper implementation of license requirements.

The DOE-ID FSV Facility Director or alternate shall participate in the FSV ALARA Committee
and the ISFSI Safety Review Committee as an ex officio member of these committees to ensure
these committees' functions are satisfactory and to report to DOE-ID management as needed.
The DOE-ID Facility Director or alternates participation is required to constitute a quorum for
the FSV ISFSI Safety Review Committee and the ALARA Committee. The DOE-I'D FSV
Facility Director or alternate shall perform surveillances on the leak checks of the Fuel Storage
Containers, fuel handling operations, emergency exercises, major facility modifications and
during initial defueling operations.

The DOE-ID FSV Facility Director or alternate shall participate in, or review the results of
management assessments and surveillances performed for the following contractors' programs:
training, security, emergency, quality assurance, and radiation protection.

The DOE-ID FSV Facility Director or alternate shall approve all 72.48 evaluations for the FSV
ISFSI and all reports prepared in accordance with FSV ISFSI Technical Specifications.

The key relationships between DOE-ID's FSV Facility Director, TMI/FSV Licensing Manager,
and NSNF QAPM and its M&O contractor are also depicted in Figure 9. 1-1.

9.1.1.4. Applicant's Technical Staff.

The DOE has a technical staff at the Idaho Operations Office representing several areas of
expertise with the wide variety of projects and activities at the INEEL. This staff is available to
assist in the management and oversight of the DOE activities in the areas of security, radiation
protection, nuclear safety, emergency preparedness, and quality assurance.

9.1.2. Operating Organization, Management, and Administrative Control System

The operating organization, line management, and administrative control systems are provided
by DOE's INEEL M&O contractor personnel. The DOE and its M&O contractor commit to
provide the NRC with ready access to the FSV ISFSI, personnel, and records that NRC considers
necessary to carry out its responsibilities.

DOE-ID has assigned responsibility and delegated authority for the day to day management and
operation of the facility to LMITCO. DOE-ID policy requirements for operating the FSV ISFSI
are assigned to LMITCO through the INEEL M&O contract. Specifically, the M&O contract
requires LMITCO to conduct work at the FS V ISFSI in compliance with all applicable:

. Human health and safety regulations,
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* Environmental regulations,

* NRC regulations and license conditions, and

* Quality assurance requirements.

DOE-ID commits to providing a qualified contractor to manage and staff routine operation and
maintenance of the FSV ISFSI, and support organizations to implement DOE's program
commitments in quality assurance, security, training, radiological protection, nuclear safety,
environmental monitoring, and spent fuel accountability.

9.1.2.1. Onsite Organization.

The contractor's chief executive officer is responsible for overall management of M:&O
contractor activities and is accountable for complying with the INEEL M&O contract conditions.
Authority to complete the activities needed for the transition of the FSV ISFSI operation from
PSC to DOE-ID, and then to manage and operate the FSV ISFSI, has been delegated through the
Executive Vice President of Operations/Chief Operating Officer to the Vice President/General
Manager of Nuclear Operations. Authority for quality assurance associated with the FSV ISFSI
has been delegated through the Executive Vice President of Operations/Chief Operating Officer
to the Director of Quality Assurance & Oversight. Authority for security associated with the
FSV ISFSI has been delegated through the Executive Vice President of Operations/Chief
Operating Officer and the Vice President/General Manager of Site Services to the L)irector of
Safeguards & Security. (Further description of security for the FSV ISFSI is contained in the
FSV ISFSI Physical Security Plan.)

Also reporting to the Executive Vice President for Operations/Chief Operating Officer are heads
of organizations that will provide essential areas of expertise needed to assist the management of
the ISFSI, to safely maintain and operate the ISFSI, and to respond to any credible situation. The
M&O contractor corporate structure (see Figure 9.1-2) provides the necessary independence for
essential support organizations (for example, quality assurance, radiological control, and
training). The M&O contractor organization is structured to support the missions of the INEEL.
The following organizational descriptions document the organizations necessary to manage the
FSV ISFSI.

Reporting to the Vice President/General Manager of Safety & Health are the Occupational
Medicine Director, the Occupational Safety & Health Manager, the Radiological Control
Manager, and the Emergency Preparedness Manager.

Reporting to the Quality Assurance & Oversight Director are departments providing quality
engineers and inspectors, calibration services, and management assessments.

Reporting to the Vice President/General Manager of Nuclear Operations are the Director of
Spent Nuclear Fuel, High Level Waste, & Related Programs and the Director of Nuclear Fuel.
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Within these two organizations, management and staff are provided for the transition (transition
activities for licensing and preparation for operation) and operation of the ISFSI.

Also reporting to the Vice President/General Manager of Nuclear Operations is the Safety
Review Committee. This committee is comprised of senior technical and management personnel
with extensive nuclear experience in various areas. The purpose of this committee is to evaluate
the performance of the FSV ALARA Committee and the FSV Line Management Independent
Review (LMIR) Committee, and to review performance indicators (such as audit findings); 10
CFR 72.48 evaluations; changes to the SAR. Emergency Plan, Physical Security Plan, Training
Program, and Quality Assurance Program; and preparations for major changes in operation (such
as removing fuel from the ISFSI). Four core members provide the needed technical expertise in
engineering, radiological control, criticality safety, and quality assurance; their technical
qualifications are described in section 9.1.3.1 below. A quorum shall include 3 members, the
technical disciplines appropriate for the matters under review, and the DOE-ID FSV Facility
Director or alternate. Other members with management experience in nuclear operations may be
appointed as considered appropriate by the Vice President/General Manager of Nuclear
Operations.

Reporting to the Director of Nuclear Fuel are the Nuclear Fuel Operations Manager and the
Training and Employee Relations Manager. The Nuclear Fuel Operations Manager is
responsible for providing the on site staffing and the off site matrix support personnel. The
Training and Employee Relations Manager is responsible for implementing the training
requirements as described in section 9.3 below.

Before license transfer approval, management of ISFSI related preparations is provided by the
INEEL SNF Program Manager, reporting to the Director of Spent Nuclear Fuel, High Level
Waste, & Related Programs. The INEEL SNF Program Manager is responsible for the license
transfer and preparations to assume operation of the facility. At the completion of the license
transfer and operational preparations, the facility will. be turned over to the Nuclear Fuel
Operations Manager. Assuring requirements are satisfied in the acquisition of the facility and in
the license application is the responsibility of the INEEL SNF Program Manager.

9.1.2.2. Personnel Functions, Responsibilities, and Authorities.

After license transfer, the daily management of the ISFSI operation is provided by the FSV
ISFSI Manager. Technical and engineering support is provided by the ISFSI Technical Support
Supervisor. Both report to the Nuclear Fuel Operations Manager, reporting to the Director of
Nuclear Fuel. (The Nuclear Fuel Operations Manager is responsible for the receipt., handling,
storage, and consolidation of spent nuclear fiuel at DOE INEEL facilities, including the FSV
ISFSI; the safe maintenance and operation of these facilities; activities necessary to reconfigure
fuel storage areas for safer and more cost-effective storage of spent nuclear fuel; and activities
associated with refurbishing facilities to ensure safety and environmental compliance.) Assuring
requirements are satisfied in the operation of the FSV ISFSI is the responsibility of-the FSV
ISFSI Manager.

FSV ISFSI SAR 9-5 December 1997

Revision I



The M&O contractor's FSV ISFSI Manager also reports to the DOE-ID FSV Facility Director.
This interface is the primary interface between DOE-ID and its M&O contractor for the FSV
ISFSI. Other DOE-ID and M&O contractor interfaces are maintained on a day to day basis at
both management and staff levels for all support areas.

Personnel on site at the FSV ISFSI report to the FSV ISFSI Manager to assure clear lines of
authority. The ISFSI Manager, Facility Safety Officer (FSO), and the Security Watch personnel
are routinely stationed at the ISFSI. Other support personnel from the INEEL are periodically
sent to the ISFSI as needed and are either matrixed directly to the ISFSI Manager or the FSO
while on site. See Figure 9.1-3 for the on site matrix organization.

Personnel off site providing services for the FSV ISFSI are matrixed to the FSV ISFSI Manager
through the FSV Technical Support Supervisor.

FSV staff-level committees include the FSV ALARA Committee (described in the FSV ISFSI
Radiation Protection Program, see section 7.6) and the FSV LMIR Committee. The LMIR
Committee provides the independent, multi-disciplinary review of documents and reports to the
FSV ISFSI Manager. The core members on the LMIR Committee represent the areas of nuclear
operations, quality assurance, nuclear facility engineering, and safety. Additional participants are
included on the Committee to cover the subject areas for the documents under review.

9.1.3. Personnel Qualification Requirements

The following DOE-ID positions require minimum qualifications and training for the
management and oversight of the FSV ISFSI:

* NSNF QAP Manager

* FSV Facility Director and designated alternate

The following contractor positions require minimum qualifications and training for the operation
of the FSV ISFSI:

* ISFSI Safety Review Committee members

* Nuclear Fuel Operations Manager

* FSV ISFSI Manager and alternates

* FSV Facility Safety Officer and alternates

* FSV Technical Support Supervisor

* Security Watch personnel

* Certified Fuel Handler
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* FSV Quality Assurance Engineer

9.1.3.1. Minimum Qualification Requirements.

The FSV Facility Director shall have a minimum of a Baccalaureate degree in an engineering or
physical science field and five years experience in nuclear facility operations. The minimum
training for this position shall include 72.48 Process, FSV ISFSI License Basis (consisting of the
identification of and orientation to the license and design basis documents), QA indoctrination,
FSV Technical Specifications, Emergency Response Plan, and NRC regulations. The designated
alternate for the ISFSI Manager shall meet the same minimum qualifications and training
requirements.

The NSNF QAP Manager shall have a minimum of a Baccalaureate degree in an engineering or
physical science field and five years experience in nuclear quality assurance and certification as
lead auditor.

The Chair, Members, and Alternates of the ISFSI Safety Review Committee shall have a
minimum of a Baccalaureate degree in an engineering or physical science field and five years
experience in one or more of the following technical areas at nuclear facilities:

* Radiological Safety

* Nuclear Safety (with at least two years experience in criticality safety analysis)

* Facility Operations

* Quality Assurance (including certification as lead auditor)

* Engineering

The minimum training for these positions shall include 72.48 process, QA program
indoctrination, Technical Specifications, NRC requirements, and the FSV ISFSI License Basis.

The Nuclear Fuel Operations Manager shall have a minimum of a Baccalaureate degree in an
engineering or physical science field and five year supervisory experience in nuclear facility
operations.

The FSV ISFSI Manager shall have a minimum of a Baccalaureate degree in an engineering or
physical science field and five year supervisory experience in nuclear facility operations. The
minimum training for this position shall include 72.48 Process, FSV ISFSI License Basis,
Radiological Control Technician, Security Officer, Emergency Response, and Certified Fuel
Handler. The designated alternate for the FSV ISFSI Manager shall meet the same minimum
qualifications and training requirements.

The FSV Facility Safety Officer shall have a minimum of a Baccalaureate degree in an
engineering or physical science field and five year supervisory experience in nuclear facility
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operations. The minimum training for this position shall include 72.48 Process, FSV ISFSI
License Basis, Radiological Control Technician, Security Officer, Emergency Response, and
Certified Fuel Handler. The designated alternate for the FSV Facility Safety Officer shall meet
the same minimum qualifications and training requirements.

The FSV Technical Support Supervisor shall have a minimum of a Baccalaureate degree in an
engineering or physical science field and five year supervisory experience in nuclear facility
operations. The minimum training for this position shall include 72.48 Process, FSIV ISFSI
License Basis, Radiological Control Technician, Security Officer, Emergency Response, and
Certified Fuel Handler. The designated alternate for the FSV Technical Support Supervisor shall
meet the same minimum qualifications and training requirements.

Security Watch personnel shall meet the employment suitability and training requirements
described in the FSV ISFSI Physical Security Plan and its addendum, Security Training and
Qualification Plan. Security Watch personnel training includes implementation of emergency
response duties and duties required by FSV Technical Specification surveillances.

The minimum qualifications for the position of Certified Fuel Handlers are a high school
diploma and successful completion of the biennial medical examination. The position of
Certified Fuel Handler requires training and certification in accordance with the requirements in
section 9.3.

The minimum qualifications for the FSV QA. Engineer are a Baccalaureate degree in an
engineering or physical science field and certification as lead auditor.

In all of the above positions where an academic degree is required, the requirement for a degree
may be replaced with an additional five years experience in the technical area specified for any
positions (for a total of ten years experience).

9.1.3.2. Qualifications of Personnel.

The resumes of personnel occupying the positions listed in section 9.1.3.1 will be kept on file to
demonstrate compliance with the minimum requirements described in section 9.1.3.1.

9.1.4. Liaison with Outside Organizations

Arrangements have been made with the following local agencies to provide support services
related to ISFSI operations, security, environmental monitoring, and emergency response:

* Platteville Fire Protection District, Platteville CO (Fire Protection/Ambulance Service)

* Columbia Presbyterian/St. Luke's Medical Center, Denver CO (Medical Treatment and Air
Ambulance Service)

* Weld County Sheriffs Department, Greeley CO (Security Assistance)
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* Weld County Ambulance Service, Greeley CO (Ambulance Service)

* Colorado State University, Fort Collins CO (Facility and Environmental Radiological
Monitoring)
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FSV ISFS'I Organization
(DOE-M&O Reporting Chain)

Figure 9.1-1 DOE-ID Organization
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M&O Contractor (LMITCCO)

Figure 9.1-2 M&O Contractor Organization
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FSV ISFSI Matrix
Organization

Figure 9.1-3 M&O Matrix Organization
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9.2 Preoperational Transition Activities

For the existing FSV ISFSI, a transition process is needed to ensure a smooth and complete
turnover of operations from PSC to DOE. The transition process will be accomplished with a
thorough turnover between the departing PSC FSV ISFSI staff and newly assigned M&O
contractor FSV ISFSI staff. Prior to the license transfer for the FSV ISFSI, a series of
operational and maintenance exercises will be demonstrated. Anticipated operations and
maintenance activities will be demonstrated (under the direct guidance of qualified PSC
personnel) to ensure an adequately trained staff is prepared for license transfer. Additionally,
table top exercises will be performed for emergency response training of onsite personnel and
coordination with off-site agencies, including the INEEL.

9.2.1. Administrative Procedures for Conducting Transition Activities

Training of selected INEEL personnel will b- performed under the direction of PSC FSV ISFSI
staff as part of the FSV ISFSI transition program. Approval of procedures, performance of tests,
evaluation of test results, and incorporation of any identified improvements (based on the results
of the tests) will be performed by the FSV ISFSI M&O contractor.

9.2.2. Transition Activities Program Description

All maintenance and operations procedures will be used in the training effort to ensure assigned
personnel are qualified to commence operations. Table top exercises and drills will be used to
ensure the technical staff and management are qualified to respond to credible emergencies and
security events. An operational demonstration will be used to ensure the operability of FSV
ISFSI equipment needed for responding to off-normal operations and accidents.

9.2.3. Transition Activities Discussion

Implementation of the transition activities program is discussed in the paragraphs which follow.

All routine maintenance and operation activities will be performed by assigned personnel under
the direction of PSC FSV ISFSI staff as a training exercise. PSC will continue to cperate the
FSV ISFSI during the transition and training phase, therefore qualified PSC personnel will
remain responsible for operations while supervising the training exercises.

A table top emergency response exercise and table top security event exercises will be performed
using the FSV ISFSI personnel on the FSV site and communication with the INEEL's Warning
Communication Center (WCC). Participation of appropriate off-site responders will be
encouraged.

The new FSV ISFSI staff will demonstrate spent fuel and canister recovery capabilities. A
shipping cask will be used to remove an empty FSC; an empty FSC will be randomly selected
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for leak checking and simulated movement of a test lid; and an empty FSC will be handled to
simulate replacement of lid seals and removal of spent fuel from a leaking FSC. These

\9j demonstrations will require operation of the MVDS crane, the CHM, and other selected tools and
fixtures. The new personnel also will be trained to prepare a 10 CFR 72.48 evaluation (Ref. 1).

9.2.4. Component Operational Testing

To ensure continued operability of the FSV ISFSI MVDS and equipment, procedures describing
inspections and functional checks have been developed and approved as procedures in
accordance with the FSV ISFSI Quality Assurance Program. Procedures implementing FSV
ISFSI Technical Specifications reference the appropriate Technical Specifications. Inspections
and functional tests are performed by following these procedures.

Table 9.2-1 lists the component operational tests and when these tests are needed. The vendor
specifications for testing of components, systems, and sequences are retained for future use as
appropriate for equipment or components replaced. An operational test has been added for Fuel
Storage Container (component 8 in Table 9.'2-1) to list the requirement to sample and analyze the
air over the fuel for hydrogen before removing lids or before moving Fuel Storage Containers
containing spent fuel.
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Table 9.2-1 Component Operational Tests

Component Test

MVDS Crane Function check of controls and interlocks for long travel,
cross travel, and hoist travel before each day of use.

Weekly visual check of seismic restraint system to ensure
engagement of restraint system.

Standby storage wells Leak check of containment integrity before use.

SPHD 1 Function check of correct positioning on isolation valve
before use.

SPHD 2 Function check of correct positioning on isolation valve
before use.

CLUP and charge face Function check of controls and interlocks in conjunction with
isolation valve container handling machine and shield plug handling device

before use.

Fuel storage container Leak test of selected fuel storage containers when in storage
position using special shield plug and MVDS leak test
equipment every 5 years.

Sample/analyze the gas over the spent fuel to check the
concentration of hydrogen before moving a fuel storage
container or before removing a lid.
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9.3 Training Program

14.w This section of the SAR comprises DOE's F'iV ISFSI Training Program. It has been developed
and is submitted pursuant to Subpart I of 10 CFR Part 72. Personnel who operate or who
supervise operation of equipment and controls that have been identified as important to safety in
this SAR are certified to perform those activities. The certification program described in this
section meets the requirements of 10 CFR 72 Subpart I. The requirements of this FSV ISFSI
Training Program are implemented by M&O contractor procedures providing for the
administration of training programs. An audit of the M&O contractor's implementation of this
training program shall be performed biennially. Changes which do not decrease the effectiveness
of this program will be documented with annual SAR updates. Records will be retained for three
years when changes are made to this training program without prior NRC approval.

The objective of this FSV ISFSI Training Program is to use a systematic approach 'to training to
provide competent M&O contractor personnel to perform all functions related to the operation
and maintenance of the FSV ISFSI. The application of the systematic approach to -training will
use a graded approach, with the training of Certified Fuel Handlers subject to the most rigorous
application.

This training program ensures that qualified individuals will be available to perform planned and
unplanned tasks while protecting the health and safety of plant personnel and the public. DOE,
through its INEEL M&O contractor, commits to maintain additional training to support the
emergency plan, physical security plan, quality assurance plan, and administrative and safety
requirements, as required. Procedures and lesson plans used to implement this training program
will be developed and maintained by the INEEL M&O contractor.

9.3.1. Administration

The Training & Employee Relations Manager is responsible for the administration of training
programs obtained from the INEEL Institute and for maintaining up-to-date records on the status
of M&O contractor trained personnel, training of new employees, and refresher or upgrade
training of present personnel.

The FSV ISFSI Manager is responsible for ensuring that training requirements are specified for
personnel assigned to support the FSV ISFSI. In this role, the ISFSI Manager or designee will
approve all FSV specific lesson plans.

The FSV FSO is responsible for ensuring that training requirements have been satisfied for
personnel assigned to the FSV ISFSI and located at the ISFSI. The FSV Technical Support
Supervisor is responsible for ensuring that training requirements have been satisfied for
personnel assigned to support FSV ISFSI operations and located at the INEEL.
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9.3.2. Records

The following records on the status of trained personnel will be maintained for a minimum of
five years in accordance with Section 9.4.2 below:

a. Results of each Certified Fuel Handler's (CFH) biennial medical examination.

b. The completed written examinations taken as part of the training program by each
CFH.

c. A written statement detailing the results of the practical examination including
strengths weaknesses and recommendations for additional training or retesting if
warranted.

d. The number of training hours and subjects covered for each CFH.

e. Job performance records for each CFH, including specific duties performed the time
spent at these duties and an annual evaluation ofjob performance by the supervisor.

9.3.3. Instructor Qualifications and Development

The M&O contractor shall provide for and document the qualification and training of Training
Staff.

9.3.4. Development of Training Material

The M&O contractor shall maintain procedures providing for the analysis ofjobs, design of
initial and continuing training, development of instructional material, implementation (conduct
of training), and evaluation (examinations, boards, performance demonstration, etc.) The
development of training material shall be performed by qualified and trained staff. The M&O
contractor shall maintain all training materials, both academic lesson plans and On-the-Job
training (OJT) guides, developed in accordance with this training program.

9.3.5. Training Improvement

The M&O contractor shall provide for and document the evaluation of training programs in order
to ensure the continued improvement of training material and the conduct of training.

9.3.6. Waivers of Training Requirements:

Applications for waivers of training requirements will be approved by the FSV ISFSI Manager.
Successful completion of equivalent training programs may be used as a basis for waiver from
academic training requirements. This training should be comparable in content, performance
criteria, and duration. Any information used in the evaluation for a waiver should be verified.
Previous work experience may be used as a basis for waiver from OJT requirements.
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9.3.7. Frequency of Training

Training requirements must be completed within the period specified in the sections below for
General Employee Training and Certified Fuel Handlers Training; however, a grace period of
25% is allowed. Not completing the retraining requirements within the specified frequency will
require completion of the initial training course in order to have qualification reinstated.

9.3.8. General Employee Training

Generalized training will be provided to plant operations personnel and their direct supervision in
the applicable regulations and standards and in the engineering principles of passive cooling,
radiological shielding, and structural charactristics of the ISFSI. Topics required for certified
fuel handlers and basic health physics may be included in the generalized training.

The GET training program is composed of an initial training course and required annual
retraining.

A score of <80% on the examination will require a retest. Individuals who write or review lesson
plans or tests are excused from taking GET exams.

The GET course shall consist of material dealing with:

a. physical description of the FSV ISFSI

A a; b. heat transfer design considerations

c. radiation protection

d. general FSV ISFSI information including building monitors, alarms, and access
control

e. emergency response.

The annual retraining for GET will be composed of the topics covered in the initial GET course.
Additional topics may be added as appropriate.

9.3.9. Certified Fuel Handler Training

Personnel who operate or who supervise operation of equipment and controls that have been
identified as important to safety in this SAR are certified to perform those activities. The
certification program described in this section meets the requirements of 10 CFR 72 Subpart I.

Detailed CFH and direct supervision training will be provided for the operations described in
Section 5.1. CFH certifications are required for personnel performing and directly supervising
fuel handling and transfers. (An exception is for uncertified personnel undergoing on-the-job
training acting under the direct observation and supervision of certified personnel.)
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The training for ISFSI personnel shall provide for initial testing of persons who operate
equipment identified as Important to Safety and will also provide for retraining, proficiency

* testing, and requalification for ISFSI personnel as required. Certified Fuel Handlers will be
actively maintained as necessary for the life of the ISFSI.

FSV ISFSI equipment and controls that have been identified as important to safety in the Safety
Analysis Reportfor the Fort St. Vrain Independent Spent Fuel Storage Installation (SAR) and in
the license shall be operated by either personnel who have been trained and certified in
accordance with this section or who are under the direct visual supervision of a trained, certified
individual.

Instructors designated to teach the CFH Certification Program shall possess a current CFH
certification or sufficient subject matter expertise for a particular subject or topic. Instructors
initially qualified will maintain qualifications by instructing classes, and administering or
grading examinations and OJT guides, and preparing, reviewing, or revising CFH instructional
material.

The CFH Training Program will consist of lesson plans and associated examinations in, but not
limited to, the following categories:

A. Fuel Characteristics

- elementary nuclear theory

/41a)Y - fuel element description/identification

- fuel storage configuration

B. Equipment, Component, and Design Description

- crane

- transfer cask load/unload port

- isolation valves

- shield plug handling devices

- charge face/standby storage wells

- container handling machine

- fuel storage containers

- utility supplies and systems ventilation system
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- equipment operational interlocks

- shipping cask

C. Regulations, Procedures, and Limitations

- administrative control of CFH actions

- description of events and sequence of fuel handling operations

- identified applicable procedures and regulations including normal, emergency,
and 1 OCFR72 related

- Technical Specifications

D. Accident Analysis, Emergency Systems, and Safety Devices

- accident analysis from the FS V ISFSI SAR for off normal operations and
accidents.

- confinement barriers/systems

- FSV ISFSI cooling, equipment and instrumentation

- criticality prevention

E. Radiological Protection

F. General Organization

The CFH Training Program will include operational training (OJT) involving actual and/or mock
control manipulations of the following:

A. container handling machine

B. isolation valves

C. shield plug handling devices

D. cask load/unload port

E. crane.

Manipulations will include CFH responses, instrumentation, indications, abnormal situations,
corrective measures, alarms and annunciators, prerequisites, and procedures. Actual
manipulation and operations are preferred to mock manipulations to the extent practicable based
upon equipment availability.
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All OJT will be repeated and classroom material will be reviewed biennially, with approximately
half of the total each year for CFH recertification. Additional reviews of classroom material will

\./ be presented as needed in order to convey pertinent modifications, procedure changes, regulatory
changes, or other significant material in a timely manner.

Certification as an FSV ISFSI CFH is contingent upon meeting the following criteria: obtaining
a score of >80% on all CFH academic examinations; and satisfactory performance of all OJT
practical evaluations. A score of < 80% on any CFH academic examination will require
retesting. A score of < 80% on the retest will constitute cause for dismissal from the CFH
Training Program. A score of < 80% on any three initial academic examinations will constitute
cause for dismissal from the CFH Training Program. Failure to demonstrate satisfactory
performance of the OJT practical examinations will require retesting. Failure to demonstrate
satisfactory performance of a second OJT practical examination will constitute cause for
dismissal from the CFH Training Program.

The evaluation criterion for initial certification of CFHs shall not be waived; nor shall the
evaluation criterion be waived for two or greater consecutive recertification cycles.

Individuals who write or review examinations are excused from taking those CFH examinations
for a period not to exceed one year.

The physical condition and general health of certified personnel will be verified by physical
examination before initial certification and biennially thereafter.

9.3.10. Technical Support Positions

Applicable engineering positions will be trained and tested on the principles associated with the
detailed CFH training and specific maintenance tasks; actual performance of tasks will not be
required. Training for these positions will also include an emphasis on administrative and
management controls associated with ensuring compliance with the FSV ISFSI license
conditions.
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9.4 Normal Operations

9.4.1. Procedures

Detailed written procedures will be developed and maintained for the ISFSI activities described
in Section 5.1. These procedures provide instructions for equipment and facility inspections and
surveillances, equipment preventive maintenance, leak check, and the several activities
associated with unloading spent fuel from th- MVDS.

The format and content of written procedures include

* purpose, scope, and applicability

* limitations and precautions

. prerequisites

* personnel (number and function) and equipment required

* detailed instructions (sequence, forms to be completed, acceptable conditions, actions if
conditions aren't acceptable, records generated, approvals)

Written procedures shall be developed and maintained in accordance with Sections 11.5 and 11.6
as implemented by established INEEL management control procedures. In addition, the periodic
check of the metallic 0-ring integrity incorporates the requirements of Section 11.11. The
INEEL document control system provides written requirements for development, review,
approval, revision, and controlled distribution of the written procedures. The procedures
developed and maintained for the activities described in Section 5.1 constitute the procedures
described in the SAR associated with the change control requirements of 10 CFR 72.48.

9.4.2. Records

FSV ISFSI records will be maintained in accordance with procedures developed sp' cifically for
the ISFSI and in accordance with the FSV ISFSI QA Program described in Section 11.17.
Retention periods will be specified for the following records:

* QA records relating to design, construction, testing, and maintenance of the ISFSI

* Decommissioning records

(1) Records of spills or other unusual occurrences involving the spread of contamination in
and around the facility, equipment, or site.

(2) As-built drawings and modifications of structures and equipment in restricted or
inaccessible areas.
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(3) A list contained in a single document of all areas designated and formerly designated as
restricted areas and all areas outside of restricted areas that require documentation due to
spread of contamination.

(4) Records of the cost estimate performed for decommissioning.

* Security records

(1) Records of changes to the Physical Security Plan made without prior NRC approval

(2) The Physical Security Plan and the Safeguards Contingency Matrix

(3) Other security records as specified in the Physical Security Plan

* Training records as specified in the FSV ISFSI Training Plan (Section 9.3)

* Changes, Tests and Experiments made without prior NRC approval, including the safety
evaluations

* Spent fuel material records, including current inventory and material control and
accountability procedures

* Emergency preparedness records as specified in the FSV ISFSI Emergency Response Plan

I~L> * ISFSI Safety Review Committee records

* Environmental monitoring records as specified in the FSV ISFSI Radiological Environmental
Monitoring Program

* Records required by the operating, maintenance, and testing procedures described in Section
9.4.1

Storage of records not maintained in dual storage shall be provided in INEEL records storage
facility approved in accordance with the QA Program. Records required to be maintained at the
FSV ISFSI Administration Building are maintained at FSV and the INEEL in accordance with
dual storage requirements as required
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9.5 Emergency Planning

The FSV ISFSI Emergency Planning requirements are maintained in the FSV ISFSI Emergency
Response Plan (ERP). The ERP does not cover detailed security related planning for the ISFSI.
These events are accounted for in the FSV ISFSI Physical Security Plan.

It has been determined that radiological consequences (see Section 8 for accident analyses) at the
ISFSI will not exceed Alert criteria. While no off-site emergency centers are necessary due to
the projected radiological consequences, the following DOE resources are available in an
emergency: (1) the INEEL WCC, (2) engineering and technical analysis personnel at the INEEL,
and (3) radiation protection and dose assessment personnel from the INEEL or DOE] Region 6
Radiological Assistance Program. Specific ISFSI emergency planning requirements have been
identified in the ISFSI ERP.

Emergency plan exercises will be conducted biennially at the FSV ISFSI, in accordance with the
ERP.
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9.6 Physical Security Plan

* The purpose of the FSV ISFSI physical security program is to establish and maintain a physical
security program that has the capabilities for the protection of spent fuel stored in the MVDS, in
accordance with Subpart H, "Physical Protection," of 10 CFR Part 72.

The FSV ISFSI physical security program is described in the Physical Security Plan for the FSV
ISFSI. This plan includes, as appendices, the FSV ISFSI Security Training and Qualification
Plan, the Security Contingency Plan, and the Threat Analysis & Design for Physical Protection.

This document contains Safeguards Information, is controlled and protected in accordance with
1 0 CFR 73.21 (Ref. 3) and 10 CFR 2.790 (Ref. 4), and has been submitted for NRC review under
separate cover.
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9.7 References

1. 10 CFR Part 72, "Licensing Requirements for the Independent Storage of Spent
Nuclear Fuel and High-Level Radioactive Waste."

2. DOE/RW-0333P, Office of Civilian Radioactive Waste Management's Quality
Assurance Requirements and Description (QARD).

3. 10 CFR Part 73, "Physical Protection of Plants and Materials."

4. 10 CFR Part 2, "Rules of Practice for Domestic Licensing and Issuance of
Orders."
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11. QUALITY ASSURANCE

The Quality Assurance Program that was used for the design, construction, and initial fuel
loading of the FSV ISFSI was based upon th- NRC approved PSC FSV Nuclear Generating
Station Quality Assurance Program that was in effect at the time. This Quality Assurance
Program was applicable for those systems, structures and components which were determined to
be important to safety as defined in Section 4.5 of this SAR. In addition, PSC extended certain
aspects of the Quality Assurance Program, under the designation Enhanced Quality, to
encompass systems, structures and components considered important to the operation of the
ISFSI. These items also are defined in Section 4.5 of this SAR. PSC implemented a modified
ISFSI Quality Assurance Program, approved by the NRC, for long term operation of the ISFSI.

Upon transfer of the license, DOE-ID intends to apply the Quality Assurance Program described
in this chapter of the SAR to long term ISFSI operations and decommissioning activities.

11.0. Quality Assurance

It is the policy of DOE-ID to ensure that the FSV ISFSI and the spent nuclear fuel stored there is
handled, shipped, stored, inspected, tested, operated, maintained, modified, and decommissioned
in a manner that ensures the health and safety of workers and the public and protects the
environment. The Quality Assurance Program for the FSV ISFSI is developed to confirm that
essential technical and quality requirements for structures, systems, and components important to
safety are satisfied and documented. The FSV ISFSI may optionally apply greater rigor to
quality requirements implementation, in whole or in part, to non-quality related portions, as may
be deemed appropriate, by DOE-ID, for the F SV ISFSI's continued reliable operation.

DOE-ID maintains full responsibility for the development and execution of the ISFSI Quality
Assurance Program. This program applies to design; purchase; fabrication; handling; shipping;
storing; cleaning; assembly; inspection; testing; operation; maintenance; repair; modification of
structures, systems, and components; and decommissioning activities that are important to safety.
The FSV ISFSI Quality Assurance Program has been prepared to satisfy the requirements
established in 10 CFR 72, Subpart G, "Quality Assurance," and the criteria in the NRC's draft
NUREG 1567, "Standard Review Plan for Spent Fuel Dry Storage Facilities"

The quality assurance program for DOE spent fuel storage and transportation activities is the
DOE's Office of Civilian Radioactive Waste Management's Quality Assurance Requirements and
Description, DOE/RW-0333P, Revision 5 (QARD) (Ref. 1). The QARD is included as part of
the FSV ISFSI license transfer application. The contents of the QARD are listed in Table 11.0-1.
For FSV ISFSI activities, DOE-ID and its M&O contractor will apply applicable portions of the
QARD to systems, structures and components important to safety. The purpose of this chapter of
the SAR is to define the implementation and application of those applicable QARD requirements
for the FSV ISFSI, including the relationship and integration of DOE-ID and M&O contractor
quality assurance responsibilities. To facilitate this description, this chapter is written and
developed following the format of the QARD. The quality assurance program described in this
chapter shall be implemented by DOE-ID and its M&O contractor through the use of approved,
controlled implementing documents.

Changes that significantly reduce the effectiveness of quality assurance program will be
submitted to the NRC for its review and acceptance prior to implementation.
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The FSV ISFSI Quality Assurance Program provides for a graded approach to the
implementation of the QARD Elements, Supplements, and Appendices.

The remaining sections of this chapter describe how each of these Elements, Supplements, and
Appendices will be implemented for the FSV ISFSI.

All structures, systems, and components are analyzed to determine whether their functions or
physical characteristics are essential to the safety function. Those items determined to be
important to safety are subject to the applicable requirements of the QARD and identified in
Table 4.5-1. Structures, systems and components which are not important to safety have the
Quality Assurance Program applied in a graded approach.
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Section Title

Introduction
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Procurement Document Control

Implementing Documents

Document Control

Control of Purchased Items and Services

Identification and Control of Items

Control of Special Processes

Inspection

Test Control

Control of Measuring and Test Equipment

Handling, Storage, and Shipping

Inspection, Test, and Operating Status

Nonconformances

Corrective Action

Quality Assurance Records

Audits

Software

Sample Control

Scientific Investigation

Field Surveying

Control of the Electronic Management of Data

High Level Waste Form Production

Storage and Transportation

Mined Geologic Disposal System

Rev. No.

2

1

I

2

I

I

0

0

I

0

1

I

I

0

0

I

2

1

1

Eff. Date

10-31-95

10-31-95

10-31-95

10-31-95

10-31-95

10-31-95

10-31-95

10-31-95

10-31-95

10-31-95

12-18-92

12-18-92

10-31-95

12-18-92

10-31-95

10-31-95

10-31-95

10-31-95

10-31-95

10-31-95

10-31-95

10-31-95

12-18-92

10-31-95

10-31-95

08-04-95

10-31-95

10-31-95

I

I

I
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11.1. Organization

The following is the organizational philosophy of the FSV ISFSI Quality Assurance Program.

DOE, as facility owner and licensee, retains ultimate responsibility for the safe operation of the
facility and compliance with all license conditions. The management and operation
responsibility of the facility is delegated to INEEL's M&O contractor. To exercise its ultimate
responsibility, DOE-ID will:

1. Retain responsibility for and perform independent assessments of the M&O
contractor's ISFSI quality assurance program

2. Ensure that the license conditions for the facility are included in the M&O
contractor's contract

3. Assess the performance of the M&O contractor against the terms of its contract

4. Retain the responsibility to budget funds necessary and sufficient to safely operate
the facility

5. Retain the authority to revise the M&O contract in the event contract deficiencies
are found relative to proper implementation of license conditions.

The primary role of DOE-ID is management oversight rather than daily, direct management.
Therefore, a strong assessment function is retained by DOE-ID.

The M&O contractor's Quality Assurance & Oversight (QA&O) Director, directs the M&O's
quality assurance organization during the operation and decommissioning of the F'SV ISFSI and
has responsibility for development, management, and implementation of the M&O contractor's
quality assurance program. As part of this responsibility, the QA&O Director ensures that other
subtier contractor Quality Assurance Programs meet all applicable requirements of the QARD
for their scope of work.

The Quality Assurance Program is implemented by trained personnel with adequate resources so
that cost and scheduling considerations do not override the Quality Assurance Program's
function. Quality shall be achieved and maintained by those who have been assigned
responsibility for performing work. Quality achievement shall be verified by persons and
organizations not directly responsible for performing the work. Positions or organizations
responsible for establishing and executing the quality assurance program may delegate work to
other organizations. However, the positions or organizations making the delegation shall retain
overall responsibility for the delegated work. Differences of opinion involving quality assurance
requirements shall be brought to the attention of the appropriate management, and, if not
resolved, shall be elevated progressively to successively higher levels of management. Stop
work authority for conditions adverse to quality is assigned to the Manager of DOE-ID.

Stop work requests and actions are described in the DOE-ID and M&O contractor's
implementing documents.

DOE-ID, M&O, and contractor Quality Assurance personnel have the necessary authority,
resources, and organizational freedom to implement the Quality Assurance Program, including
the ability to identify quality problems; to initiate, recommend and provide solutions; and to
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verify implementation of solutions. Quality Assurance personnel also have written authority and
responsibility to stop unsatisfactory work, controlling further processing, delivery, installation, or
use of nonconforming items.

QA personnel ensure that assessments of the Quality Assurance Program and its effectiveness are
reported to the appropriate levels of management. Specific quality assurance responsibilities for
the FSV ISFSI are provided below.

11.1.1. The Office of the Manager

The Manager of DOE-ID is responsible for overall executive management of the Idaho
Operations Office. The Manager of DOE-ID has signature authority as the NRC Licensee. (See
Figure 9.1-1)

11.1.2. The Office of the Chief Financial and Administrative Officer

The responsibility for developing the appropriate revisions to the M&O contractor'; contract with
DOE-ID is delegated to the DOE-ID Contracting Officer.

11.1.3. The Office of Program Execution

The responsibility for the licensee's role of providing program direction to the M&O contractor is
delegated through the DOE-ID Assistant Manager, Office of Program Execution to the DOE-ID
Manager, Spent Fuel Programs. The management responsibilities assigned to the Spent Fuel
Program Manager are identifying and establishing, or approving requirements and performance
objectives applicable to facilities and activities at the INEEL

DOE-ID personnel performing quality affecting activities are responsible for:

1. Planning and meeting produci quality requirements and implementing the Quality
Assurance Program in their work

2. Retaining responsibility for delegated work

3. Notifying the immediate supervisor to resolve differing staff opinions related to
safety issues and quality issues and if not resolved elevating disputes to
successive levels of management until resolved

4. Recommending work to be stopped when significant conditions adverse to quality
are identified.

11.1.4. Office of Assurance and Resource Management

The DOE-ID Assistant Manager, Office of Assurance and Resource Management, is responsible
for oversight of the M&O contractor as stated in Section 9. 1 .1.1. The responsibility for oversight
of both the M&O contractor's Quality Assurance Program for the FSV ISFSI as well as the
DOE-ID oversight program of the M&O contractor's performance in ISFSI operations is
delegated through the Assistant Manager, Office of Assurance and Resource Management to the
National Spent Nuclear Fuel (NSNF) Quality Assurance Program Manager (QAPM:) located in
OARM. The management responsibilities of the NSNF QAPM are herein defined.
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The NSNF QAPM is at the same or higher organization level as the highest Progra:n
Manager/Team Leader responsible for performing work subject to the requirements of the
QARD, has knowledge and experience in quality assurance and management, and has no other
duties or responsibilities that could compromise the required independence. The NSNF QAPM
has the organizational freedom to communicate with senior management and is sufficiently
independent from cost and schedule considerations.

The NSNF QAPM is responsible for providing guidance and direction to the DOE-ID line
organization and its M&O contractor on quality assurance matters relating to INEEL NRC
Licensing activities, developing DOE-ID's Quality Assurance Program implementation of the
QARD, and effectively assuring conformance to quality requirements. The NSNF QAPM also is
responsible for the overview of work subject to QARD requirements. This overview includes
verifying achievement of quality of work by DOE-ID's line organization and its M&O contractor
through assessments, surveillances, or other means of verification, as appropriate.

The NSNF QAPM and the M&O contractor's QA&O Director, respectively, are responsible and
accountable for coordinating with the responsible managers to ensure that acceptable QARD
requirement implementation is developed and established and for documenting and promulgating
Quality Assurance policies, goals and objectives.

Also, the NSNF QAPM is kept current through various reports and verifies the implementation,
adequacy, and effectiveness of the overall Quality Assurance Program while maintaining a
continual involvement in Quality Assurance matters (See Figure 9.1-2).

The NSNF QAPM is responsible for developing and implementing the Quality Assurance
Program. This includes the following activities:

1. Developing, reviewing, approving, issuing, and maintaining the NSNF Program
Management Procedures

2. Verifying that the Quality Assurance Program is properly established and
executed

3. Ensuring that quality is verified by an organization not responsible for the work
and ensuring that the Quality Assurance Program is adequate and being
effectively implemented

4. Ensuring Quality Assurance training and qualification programs are developed for
DOE-ID and contractor personnel who perform quality affecting activities.

5. Develop, manage, update, and implement a Quality Assurance Audit Plan and
schedule, and coordinate NRC participation in audit activities

6. Identifying quality problems; initiating, recommending, or providing solutions to
quality problems; and verifying the implementation of solutions to quality
problems

7. Determining the cause of significant conditions adverse to quality and ensuring
that corrective action is initiated for all conditions adverse to quality
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8. Accepting final resolution for all DOE-ID audit findings and proposed corrective
actions

9. Initiating stop work orders within the license oversight program, when required

10. Serving as the point of contact for all communications between DOE-ID oversight
program and NRC on Quality Assurance matters

11. Receiving and compiling Quality Assurance information and forwarding Quality
Assurance program status reports to management

12. Interfacing with NRC to coordinate and clarify NRC Quality Assurance
requirements, the Quality Assurance Program, and to resolve Quality Assurance
issues to NRC requirements

13. Interfacing with NRC to coordinate plans and schedules relevant to Quality
Assurance for NRC overview of licensing activities

14. Being responsible for interpreting and approving Quality Assurance Program
requirements as they apply to the M&O contractor's scope of work

15. Assignment of the Quality Assurance Specialist (QAS) staff.

11.1.5. M&O Contractor Personnel

DOE and its M&O contractor personnel perform work subject to the requirements of the QARD
per the controls established in their respective implementing documents. The QARD
requirements for the M&O contractor are identified in the appropriate procurement documents.
The NSNF QAPM provides overviews of the M&O contractor's work subject to QARD
requirements by using appropriate verification methods.

Quality control functions that are performed as part of the line organization's activities will have
surveillances performed by the Quality Assurance organization to confirm that there is sufficient
independence from the individuals that actually performed the activity.

Quality-related activities are performed by the various M&O contractor departments and
contractors of DOE-ID. The DOE-ID M&O contractor is responsible for development of its
Quality Assurance Program which shall be consistent with the requirements of the QARD.
M&O contractor personnel have the authority to stop work pending resolution of any quality
problem. If a member of another area disagrees, that individual is instructed to take the matter to
appropriate management. The disagreement may either be resolved at this level or at any level
up to and including the DOE-ID Office of the Manager.

The topics from Section 1.0, Organization, that are implemented from the QARD are:

1.2 Requirements

Requires preparation of controlled documents describing internal and
external interfaces.

1.2.1 Line Management

Requires identification of responsibilities and authorities of organizations
responsible for achieving quality.
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1.2.2

1.2.3

1.2.4

1.2.5

1.3.3

Quality Assurance Management

Describes appropriate knowledge and experience for those performing the
Quality Assurance function.

Responsibility For Quality

Assigns responsibility for achieving quality in work and the verification of
quality.

Delegation of Work

Discusses the delegation of the execution of the Quality Assurance
program and maintenance of overall responsibility.

Resolution of Quality Disputes

Process for resolution of quality disputes.

Other OCRWM Affected Organizations

Section "A" and "C" only

Describes EM-67 as an agent of OCRWM. Also requires that appropriate
technical and quality requirements applicable to this scope of work be
incorporated into the associated work documents.
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11.2. Quality Assurance Program

DOE-ID has overall responsibility and program implementation authority for all Quality
Assurance Program requirements. Quality Assurance Program elements that are implemented
and discharged by DOE-ID are those identified as Organization, Quality Assurance Program,
Implementing Documents, Document Control, Corrective Action, Quality Assurance Records,
and Audits. Implementation of the entire QARD is delegated to the M&O contractor for its scope
of work.

The NSNF QAPM has the assigned responsibility for ensuring that required DOE-1ID quality
assurance program implementing documents are established at the earliest practical time
consistent with the schedule for accomplishing quality affecting activities. Instructions to DOE-
ID personnel for implementation of quality activities including performance of verification
activities are described by implementing documents.

Specific DOE-ID performance and verification activities include, but are not limited to:

* Reviews and approvals of various DOE-ID and M&O contractor documents

* Surveillances, assessments, and evaluations of the DOE-ID and M&O
contractor's quality assurance program

* Readiness evaluations with the M&O contractor

* Verification and validation of DOE-ID's personnel training and qualification
records.

Authority for implementing Quality Assurance Program elements applicable to activities related
to important to safety items is delegated by DOE-ID to the M&O contractor. The M&O
contractor may pass functional activities to approved subcontractors. Overall responsibility for
adequate implementation and performance by DOE-ID's M&O contractor and its subcontractors
is retained by DOE-ID. DOE-ID requires its M&O contractor to document its Quality Assurance
Program in appropriate descriptions, plans and implementing documents.

The QAPM and the M&O contractor initiate management assessments of the Quality Assurance
program All pertinent correspondence, checklists, and reports related to assessments are placed
in the Quality Assurance files.

The graded approach for performing management assessments is commensurate with the risk
associated with the item or activity affecting quality being assessed. Any identified corrective
actions as a result of management assessments shall be tracked to completion.

Delegation of authority for implementation of Quality Assurance Program requirements is
accomplished through contracts between DOE-ID and its M&O contractor and/or technical
direction given by DOE-ID. Contracts and technical direction specify that the applicable QARD
requirements are to be established and functioning before initiating any activities affected by the
M&O contractor's Quality Assurance Program. These documents additionally require that the
need for special controls, processes, test equipment, tools, and skills to attain the required quality
and the need for verification of quality by inspection and testing be taken into account for the
scope of work.
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Proficiency of personnel performing quality-affecting activities is maintained by training,
examination, and/or certification. The graded approach is applied to indoctrination and training
commensurate with the scope, complexity, and nature of the activity. The graded approach is not
applied to the qualification and certification of inspectors, NDE personnel, and auditors. Specific
documentation of completed training and qualifications will be described in the implementing
documents. Qualified personnel are certified per applicable codes and standards.

Nuclear safety related activities are accomplished under controlled conditions. Preparations for
such activities include confirmation that prerequisites, identified in the implementing documents,
have been satisfied.

The M&O contractor's Quality Assurance Program is monitored by DOE-ID on a continuing
basis through review, surveillance, and assessment to evaluate its adequacy and to verify
compliance with QARD requirements.

The topics from Section 2.0, Oualitv Assurance Program, that are implemented from the QARD
are:

2.2.1 Quality Assurance Program Documents

Discusses the role of the Policy Statement, Implementing Documents, and
Requirements Matrix in the quality program.

2.2.2 Classifying Items

Identifies quality program applicability to systems, structures and components.

k 2.2.3 Controlling Activities
Identities controls for activities related to quality affecting items.

2.2.4 Applying Quality Assurance Controls

Describes graded approach application.

2.2.5 Planning Work

Provides planning elements for documentation of work under suitable
controlled conditions.

2.2.6 Surveillances

Describes quality evaluations for selected work subject to QARD
requirements.

2.2.7 Management Assessment

Describes the conduct and criteria for management assessments of Quality
Assurance program effectiveness

2.2.8 Readiness Reviews

Identifies the need for and how readiness reviews shall be conducted for
major work.

2.2.9 Peer Reviews

Identifies the need for peer reviews and how they shall be conducted.
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2.2.10

2.2.11

2.2.12

2.2.13

Document Review
Describes the basic review process for technical and quality requirements
in documents and implementing documents.

Quality Assurance Program Information Management

Describes how management shall be apprised of Quality Assurance
program information on a continuing basis.

Personnel Selection, Indoctrination, Training, and Qualification
Describes the established program for the evaluation, selection,
indoctrination, training, and qualification of personnel performing work
subject to the QARD.

Qualification of Personnel Performing Special Quality Assurance Functions
Describes amplified requirements for personnel performing Quality
Assurance functions like auditing, inspecting, examining and testing.
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11.3. Design Control

The Quality Assurance Program requires procedures and instructions for implementation and
assurance of design control during the various design phase activities. Design control
requirements ensure that designs as specified in the license application are correctly defined,
controlled, and verified. Appropriate provisions of design control include:

1. Specifying design inputs

2. Correct translation of inputs in design documents

3. Sufficient documentation which entails verification that design outputs relate to
design inputs

4. Verification of design by persons other than the originator

5. Assurance that changes to the design are properly reviewed, controlled, and
documented.

Designs are reviewed to ensure that the design characteristics can be controlled, inspected, and
tested. Inspection and test criteria are identified. Implementing documents ensure that the
design is performed per approved criteria which include appropriate regulatory and quality
requirements and standards, and that deviations and nonconformances are controlled.

(i Lj}) Design control practices provide appropriate attention to design error and deficiency control,
design changes, technical reviews, control of experimental and developmental activities,
qualification of data, and modification control. Practices shall be established to include the use
of valid industry standards and specifications for the selection of suitable materials, parts,
equipment and processes for important to safety structures, systems, and components.
Modifications that affect licensing parameters are evaluated per 10 CFR 72.48, "Changes, Tests,
and Experiments".

Provisions are specified for the control of design analyses such as criticality physics, stress,
thermal, hydraulic, and accident; compatibility of materials; accessibility for in service
inspection; maintenance and repair; and delineation of acceptance criteria for inspections and
tests.

Revisions of controlled documents, including design documents, are reviewed for adequacy and
approved for release by the same organization that originally reviewed and approved the
documents or by some other designated organization that is qualified and knowledgeable.

Design verification methods include, but are not limited to design reviews, alternate calculations,
and qualification testing or a combination thereof. When a test program is to be used to verify
the adequacy of a design, a qualification test of a prototype unit under adverse design conditions
shall be used. Independent design verification is completed before relying on the item to perform
its function. Confirmation that the correct computer code has been used is part of the design
verification. Design verification shall require a level of skill at least equal to that of the original
designer, design checking can be performed by less experienced persons. The Design Control
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activities and their implementing documents are required to be in compliance with the
ti,, requirements of QARD Section 3.0, Design Control.

Appropriate design verification implementing documents are established and executed
commensurate with the importance to safety of the structures, systems, or components and in
compliance with requirements of QARD Section 3.0, Design Control.

The graded approach for design verification is a function of importance to safety and the
complexity of design, the degree of standardization, the state of the art, and the similarity with
previous designs.

When quality related structures, systems, and components are designed or require design
modifications, controls are applied commensurate with the controls established for the original
design, applicable regulatory requirements, and health and safety of operating personnel and the
general public.

DOE-ID delegates implementation authority for QARD Section 3.0, Design Control to its M&O
contractor.

DOE-ID monitors its M&O contractor's design control activities, by surveillance and assessment
and periodically reviews the M&O contractor's practices to ensure proper implementation and
adequacy.

DOE-ID's M&O contractor is assigned Design Control responsibility in support of program
activities and is required to implement and maintain design control/verification practices and/or
to delegate these quality assurance program requirements to its next lower tier contractor for their
implementation.

The topics from Section 3.0, Design Control. that are implemented from the QARD are:

3.2.1 Design Input Control
Describes criteria that provides for adequate control of design inputs.

3.2.2 Design Process

Describes controls for an adequate design process.

3.2.3 Design Analyses

Describes criteria for adequate design analyses.

3.2.4 Design Verification

Provides additional document review criteria for completed design
analyses and design output in support of QARD Section 2.2.10, Document
Review.

3.2.5 Design Reviews

Describes how design reviews are controlled and performed.

3.2.6 Alternate Calculations

Describes the appropriateness of assumptions and checks required for
other calculation methods.
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3.2.7

3.2.8

3.2.9

Qualification Testing

Describes criteria for verification of design adequacy.

Design Change Control

Provides criteria for controlling design changes.

Design Interface Control

Provides criteria for controlling design interfaces.

FSV ISFSI SAR

Revision I

11-14 December 1997 |



11.4. Procurement Document Control

Implementing documents are established and executed to ensure that applicable regulatory and
technical requirements, design bases, quality assurance program requirements, and other
performance requirements necessary to ensure adequate quality are included or refi renced in
documents for procurement of material, equipment, and services. These implementing
documents clearly identify the sequence of actions to be accomplished in the preparation, review,
approval, and control of procurement documents.

These actions include: evaluating qualifications of suppliers; ensuring qualified suppliers remain
qualified; accepting purchased items or services and invoking applicable technical, regulatory,
administrative, and reporting requirements, such as 10 CFR Part 21.

These implementing documents include provisions for ensuring that documentation for
structures, systems, and components classified as important to safety provide objective evidence
that those items conform to procurement requirements. Those implementing documents further
ensure that inspection, test, and acceptance requirements have been used to monitor and evaluate
the performance of the supplier and are satisfied before these items are placed in service.

Controls include specifying documents along with their revision level and change status that
describe selection criteria, determination of suitability for intended use, evaluation, receipt
inspection, and dedication of commercial grade items for use in structures, systems, and
components classified as important to safety.

Implementing documents are established and executed to verify that the quality of purchased
items and services is evaluated at appropriate intervals and to a depth consistent with the items'
and services' importance to safety, complexity, quantity, and frequency of procurement. A
review and concurrence of the adequacy of quality requirements stated in procurement
documents is performed by qualified personnel. This review shall determine that:

1. Quality requirements are correctly stated, inspectable, and controllable

2. There are adequate acceptance and rejection criteria

3. The procurement document has been prepared, reviewed, and approved per
quality assurance requirements.

DOE-ID delegates implementation authority for QARD Section 4.0, Procurement Document
Control to its M&O contractor.

The graded approach for applying Quality Assurance Program requirements on suppliers depends
on type and end-use of the item or activity affecting quality being procured.

DOE-ID monitors its M&O contractor's procurement document control practices that support
program activities, or, by surveillance and assessment, periodically reviews its M&O contractor's
practices to ensure their proper implementation and adequacy.
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The topics from Section 4.0, Procurement Document Control, that are implemented from the
\,,,_, QARD are:

4.2.1

4.2.2

4.2.3

Procurement Document Preparation

Describes necessary provisions for issued procurement documents.

Procurement Document Review and Approval

Provides additional document review criteria in support of QARD Section
2.2.10, Document Review for procurement document review and approval.

Procurement Document Change

Describes change controls imposed on procurement documents of items
and services that affect quality.
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11.5. Implementing Documents

Implementing documents are instructions, procedures, drawings and other documents that
prescribe an approved process for accomplishing work in compliance with Quality Assurance
Program requirements. Activities affecting quality are prescribed and accomplished per
documented implementing documents. Implementing document requirements ensure that work
is prescribed by, and performed per written implementing documents. Methods for complying
with each of the applicable Quality Assurance requirements are specified in the implementing
documents. The graded approach for the direction of work processes, in the form of instructions,
procedures, and drawings is commensurate with risk, complexity, and importance of the work.
Document Control requirements provide guidance for the review, approval, and control of
implementing documents.

Provisions are established which clearly delineate the sequence of actions to be accomplished in
the preparation, review, approval, and control of implementing documents.

M&O QA&O, as part of a multi-disciplined review team, reviews and concurs with inspection
plans; test, calibration, and special processes; procedures; drawings and specifications; and their
associated changes.

DOE-ID has a procedural control system for its implementing documents which assigns
responsibility and provides instructions for preparation, review, approval, release, issuance,
distribution, and control of changes to implementing documents.

The DOE-ID QAPM participates in and monitors program execution of these implementing
al F documents related to program quality affecting activities. Periodically the DOE-ID QAPM
abl performs surveillance or arranges for an independent assessment of DOE-ID Quality Assurance

Program practices to document their level of implementation and adequacy.

DOE-ID monitors its M&O contractor's procedural practices related to implementing documents,
and, by surveillance or assessments, periodically reviews its M&O contractor's practices to
document their level of implementation and adequacy.

DOE-ID's M&O contractor is assigned the authority for performing work activities affecting
quality in support of program activities and is required to establish and implement a practice of
prescribing those activities per documented instructions, implementing documents, and
drawings.

The topics from Section 5.0, Implementing Documents, that are implemented froim the QARD
are:

5.2 Requirements

Specifies that work done per the QARD shall be performed per controlled
implementing documents.

5.2.1 Types of Implementing Documents

Describes the type of document to be used to perform work per the QARD
and what they include.

5.2.2 Content of Implementing Documents

Describes the information that implementing documents shall contain.
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5.2.3

5.2.4

Review and Approval of Implementing Documents

Requires that implementing documents shall be reviewed and approved
per QARD Section 6.0 Document Control.

Compliance With Implementing Documents

Requires individuals to comply with QARD requirements and describes
what to do when work can not be completed per QARD requirements.
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11.6. Document Control

Document control requirements ensure that the preparation and issuance of documents including
changes thereto, are reviewed for adequacy, approved for release, and distributed to and used at
the location where the work is being performed. The document control system provides for
identification, preparation, review, approval and distribution of documents in a graded manner.
The review, approval, distribution and issue of documents and changes thereto, shall be
procedurally controlled to ensure that documents are adequate and that Quality Assurance
Program requirements are stated. Implementing documents and documents that specify technical
and/or quality assurance requirements are controlled per requirements of the Quality Assurance
Program.

The controlled documents include but are not limited to:

a. Design specifications

b. Design and fabrication drawings

c. Procurement documents

d. Quality Assurance Program manuals

e. Design criteria documents

f. Fabrication, inspection, and testing instructions

g. Test procedures.

Implementing documents provide program guidance, technical and/or quality assurance
requirements, or prescribe work processes that ensure proper execution of Quality Assurance
Program activities. Compliance with the Quality Assurance Program's document control
implementing documents ensures that the designated document holder and user of ihese
implementing documents have the latest up-to-date information and data available which define
technical and quality assurance requirements.

Distribution of new and/or revised controlled. documents is in accordance with work processes
that are established, approved, and documented in the Quality Assurance Program's
implementing documents. Provisions shall be established which identify those individuals or
groups responsible for reviewing, approving, and issuing documents and revisions thereto.
Approved changes shall be included in implementing documents prior to the implementation of
the change.

A master list (either hard-copy or electronic) shall be established and identify the current revision
number of instructions, procedures, specifications, drawings, and procurement documents. This
list shall be updated and distributed to pre-determined responsible personnel to preclude the use
of superseded documents.

DOE-ID monitors its M&O contractor's procedural practices related to document control, and, by
surveillance or assessments, periodically reviews its M&O contractor's practices to document
their level of implementation and adequacy.
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DOE-ID's M&O contractor has established and implemented document control practices through
their Quality Assurance Program and its associated implementing documents which are
responsive to this Quality Assurance program.
The topics from Section 6.0, Document Control, that are implemented from the QARD are:

6.2.1 Types of Documents
Requires that implementing documents and documents that specify
technical and quality requirements be controlled per this section.

6.2.2 Preparing Documents
Requires assignment for preparation and maintenance of documents to
appropriate organizations.

6.2.3 Reviewing Documents
Requires that documents shall be reviewed per QARD Section 2.2.10,
Document Review.

6.2.4 Approving Documents
Requires identification of the position which has approval authority for
documents.

6.2.5 Distribution and Use of Documents
Provides criteria for distribution and use of documents.

6.2.6 Changes To Documents
Provides criteria governing changes to documents.

6.2.7 Expedited Changes
Provides criteria for initiating changes at the work location by responsible
management.

6.2.8 Editorial Changes
Describes the criteria for editorial changes to documents.
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11.7. Control of Purchased Items and Services

Control of purchased items and services requirements provide for planning and executing
procurements assuring that purchased items and services meet specified requirements. Technical
and quality assurance requirements specified in these documents are verified and incorporated
into the program prior to starting work subject to the requirements of the Quality Assurance
Program.

Qualified personnel evaluate the supplier's capability to provide acceptable quality services and
products before the award of the procurement order or contract. The M&O contractor's quality
assurance and engineering groups participate in the evaluation of those suppliers providing
critical important to safety items and services and the responsibilities for each group's
participation are provided.

The evaluation of suppliers is based on one or more of the following:

a. The supplier's capability to comply with the elements of the quality assurance criteria
that are applicable to the type of material, equipment, and service being procured

b. A review of previous records and performance of suppliers who have provided similar
articles of the type being procured

c. A survey of the supplier's facilities and quality assurance program to determine the
capability to supply a product that meets the design, manufacturing, and quality
requirements.

The results of supplier evaluations are documented and filed. Supplier's certificates of
conformance are periodically evaluated by audits, independent inspections, or tests to ensure they
are valid.

Receiving inspection of the supplier-furnished material, equipment, and services is performed to
ensure that items accepted and released are identified as to their inspection status prior to
forwarding them to a controlled storage area or releasing them for installation or for further
work.

Surveillance of suppliers during fabrication, inspection, testing, and shipment of materials,
equipment, and components shall be planned and performed per written procedures to ensure
conformance to the purchase order requirements. These procedures provide for: (a) instructions
that specify the characteristics or processes to be wvitnessed, inspected, or verified, and accepted;
the method of surveillance and the extent of documentation required; and those responsible for
implementing these instructions, and, (b) assessments and surveillance which ensure that the
supplier complies with the Quality Assurance Program requirements. Surveillance shall be
performed on those items where verification of procurement requirements cannot be determined
upon receipt. That verification documentation shall be available for the life of the NRC issued
operating license for the operation of the ISFSI.

The supplier furnishes the following records as a minimum to the purchaser:

a. Documentation that identifies the purchased material or equipment and the specific
procurement requirements (e.g., codes, standards, and specifications) met by the items
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b. Documentation that identifies any procurement requirements which have not been
met together with a description of those nonconformances dispositioned "accept as is"
or "repair".

Items accepted and released are identified as to their inspection status prior to forwarding them to
a controlled storage areas or releasing them for installation or further work.

The graded approach for verification of supplier activities, the selection of suppliers, and amount
of supplier documentation, including planning is applied based on the relative importance,
complexity, and quantity of the item or activity being procured.

DOE-ID delegates implementation authority for QARD Section 7.0, Control of Purchased Items
and Services, to its M&O contractor.

DOE-ID monitors its M&O contractor's control of purchased items and services practices in
support of program activities, and, by surveillance and assessments, periodically reviews its
M&O contractor's practices to document their level of implementation and adequacy.

DOE-ID's M&O contractor is assigned authority for implementing QARD Section 7.0, Control
of Purchased Items and Services, for procurement of items (structures, components and systems)
and services in support of program activities and is required to establish and implement a system
for control of the procurement activity that is responsive to the requirements of the QARD. It is
required that supplier Quality Assurance Programs be reviewed and accepted before initiation of
program activities affecting quality.

The topics from Section 7.0, Control of Purchased Items and Services, that are implemented
from the QARD are:

7.2.1 Procurement Planning

Describes criteria for adequate procurement planning and documentation.

7.2.2 Source Evaluation and Selection

Provides criteria for determining supplier selection and supplier capability
in providing items and services that affect quality.

7.2.3 Proposal/Bid Evaluation

Provides criteria for the proposal/bid evaluation process and who shall
participate in that evaluation.

7.2.4 Supplier Performance Evaluation

Provides criteria for interfacing with suppliers and verifying their
performance.

7.2.5 Control of Supplier Generated Documents

Establishes criteria for controlling, processing and accepting procurement
documents.

7.2.6 Acceptance of Items and Services

Provides criteria for objective evidence used in the acceptance of procured
items and services.
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7.2.7 Certificate of Conformance

7.2.8

7.2.9

7.2.10

Provides criteria for when a Certificate of Conformance is used for
acceptance of an item or service.

Source Verification
Provides criteria where various methods of source verification may be
used. Includes description of the process involved to control and
personnel qualifications for source verification.

Receiving Inspection
Establishes the criteria for when receiving inspection is used to accept an
item.

Post-installation Testing
Establishes that QARD Section 11, Test Control and that post-installation
testing criteria are mutually established by purchaser and supplier.

Control of Supplier Nonconformances
Establishes requirements for both purchaser and supplier to document the
process for disposition of items that do not meet procurement document
requirements.

Commercial Grade Items
Establishes an acceptable alternative for commercial grade items when and
where specified by the design.

7.2.11

7.2.12
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11.8. Identification and Control of Items

Consistent with the importance to safety, implementing documents shall be established and
implemented to identify and control materials, parts, and components including partially
fabricated sub-assemblies to ensure that only correct and accepted items are used and installed.

Identification requirements are determined during generation of specifications and design
drawings. Correct identification of materials, parts, and components is verified and documented
prior to release for fabrication, assembly, shipment, and installation.

The graded approach for identification and control of items, and traceability requirements are
specified in applicable codes, standards, or specifications.

DOE-ID delegates implementation authority for QARD Section 8.0, Identification and Control of
Items, to its M&O contractor.

DOE-ID monitors its M&O contractor's identification and control of item practices and, by
surveillance and assessments, periodically reviews its M&O contractor's practices lo ensure
proper implementation and adequacy.

DOE-ID's M&O contractor is assigned responsibility for implementing QARD Section 8.0,
Identification and Control of Items, for items which support program activities and is required to
establish and implement identification and control practices that are responsive to the
requirements of the Quality Assurance Program.

The topics from Section 8.0, Identification and Control of Items, that are implemented from the
QARD are:

8.2.1 Identification

Establishes the requirements for maintenance of identification of items.

8.2.2 Physical Markings

Establishes physical marking requirements for item identification.

8.2.3 Traceability

Provides requirements for the established and maintenance of traceability
criteria to items.

8.2.4 Conditional Requirements

Establishes controls for item identification to be specified in
specifications.
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11.9. Control of Special Processes

Implementing documents are established and implemented to control special processes such as
welding, heat treating, and nondestructive examination. Implementing documents are used to
ensure that process parameters are controlled and that the specified environmental conditions are
maintained.

Special processes are accomplished by qualified personnel using qualified implementing
procedures and equipment per applicable codes, standards, specifications or other special
program requirements. The graded approach is not applicable for special processes. Special
processes are performed by qualified personnel and accomplished per written process sheets or
equivalent, with recorded evidence of verification per Quality Assurance Program requirements.
Qualification records of procedures, equipment, and personnel associated with special processes
shall be established, filed, and kept current.

DOE-ID delegates implementation authority for QARD Section 9.0, Control of Sp cial
Processes, to its M&O contractor.

DOE-ID monitors its M&O contractor's special processes control practices related i:o program
activities, and, by surveillance and assessments, periodically reviews its M&O conlractor's
practices to ensure proper implementation and adequacy.

DOE-ID's M&O contractor is assigned responsibilities for implementing QARD Section 9.0,
Control of Special Processes, for activities where special processes in support of program
activities are involved, and is required to establish and implement practices to ensire adequate
performance and control of production special processes. DOE-ID's M&O contractor's special
process controls shall be responsive to the requirements of the QARD.

The topics from Section 9.0, Control of Special Processes, that are implemented from the QARD
are:

9.2.1 Special Processes

Establishes requirements for control and verification of quality for special
processes.

9.2.2 Personnel, Implementing Documents, and Equipment Qualifications

Establishes requirements that process parameters are controlled and
environmental conditions are maintained.

9.2.3 Qualification of Nondestructive Examination Personnel

Establishes the requirements for the control and administration of training,
examination, and certification of nondestructive examination personnel.
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11.10. Inspection

The inspection program's implementing documents shall be-established and implemented to
describe the planning (performance and documentation) and execution of inspections. These
inspections shall verify conformance of quality affecting activities with requirements. The
inspection program shall be established, documented, and accomplished per written, controlled
procedures.

Implementing documents address inspection planning, acceptance criteria, inspection techniques
to be applied, establishment of hold points, documentation of inspection results, and actions to be
taken when acceptance criteria are not met. Inspection implementing documents address
source, in-process, final, receipt, maintenance, modification, operations, and eventually,
decommissioning activities. Inspections are conducted by certified personnel who are
independent of the inspected activity. Inspection results are documented by the inspector and
reviewed by the cognizant quality assurance organization.

Inspection practices identify and verify conformance of items and services with the documented
specifications, instructions, implementing documents and drawings for accomplishing the
required activities. Documented inspection practices shall be responsive to the requirements of
the Quality Assurance Program. Inspection personnel shall be sufficiently independent from the
individuals performing the activity being inspected.

Inspection procedures, instructions, and checklists shall provide for the following:

a. Identification of characteristics and activities to be inspected

b. Identification of the individuals or groups responsible for performing the inspection
operation

c. Acceptance and rejection criteria

d. A description of the method of inspection

e. Recording evidence of completing and verifying a manufacturing, inspection, or test
operation

f. Recording inspector or data recorder and the results of the inspection operation.

The graded approach for inspection, verification and documentation is applied based on the
importance or complexity of the item or activity affecting quality being inspected or tested.
Modifications, repairs, and replacements are inspected per the original design and inspection
requirements or acceptable alternatives.

The individuals or groups who perform receiving and process verification inspections are
identified and shown to have sufficient independence and qualifications.

DOE-ID delegates implementation authority for direct inspection of items and work practices per
QARD Section 10.0, Inspection, to its M&O contractor.
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DOE-ID monitors its M&O contractor's inspection practices associated with program activities,
and, by surveillance and assessments, periodically reviews its M&O contractor's practices to
ensure proper implementation and adequacy.

DOE-ID's M&O contractor is assigned responsibility for performing procurement,
manufacturing, fabrication and assembly, testing, constructing, and operational activities in
support of program activities, and, is required to establish and implement inspection practices of
sufficient scope to be fully effective.

The topics from Section 10.0, Inspection, that are implemented from the QARD arc:

10.2.1 Inspection Planning

Establishes requirements for performing and documenting inspection
planning.

10.2.2 Selecting Inspection Personnel To Perform Inspections

Establishes qualification requirements for inspection personnel.

10.2.3 Inspection Hold Points

Establishes criteria for mandatory hold points to control work.

10.2.4 Statistical Sampling

Requires that statistical sampling shall be based on recognized standard
practices.

10.2.5 In-Process Inspections and Monitoring

Establish criteria for in-process inspection of items to verify quality.
These criteria include those necessary for coordination and sequencing of
work at established inspection points.

10.2.6 Final Inspection

Establishes criteria for final inspection of items.

10.2.7 Accepting Items

Establishes criteria for acceptance of items. QARD Section 14.0,
Inspection, Test, and Operating Status governs the item's inspection status.

10.2.8 Inspection Documentation

Provides criteria that govern contents of inspection documentation.

10.2.9 Qualifications of Inspection and Test Personnel

Provides guidance for qualification, determination of initial capabilities,
indoctrination and training of inspection and test personnel, and functional
qualification levels and associated documentation.
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11.11. Test Control

Written and controlled procedures are established and executed to verify conformance to
specified requirements and demonstrate that items provide satisfactory performance. These
procedures contain:

a. Instructions and prerequisites to perform the test

b. Use of proper test equipment

c. Acceptance criteria

d. Mandatory witness and hold point inspections

e. Other specified technical and/or quality assurance requirements.

Written test procedures incorporate and reference:

a. The requirements and acceptance limits contained in applicable design and
procurement documents

b. Instructions for performing the test

c. Test prerequisites

d. Mandatory inspection hold points

e. Acceptance and rejection criteria

f. Methods of documenting or recording test data results.

Test results shall be documented, evaluated, and their acceptability determined by a qualified,
responsible individual or group. When practicable, testing will test the structure, system, or
component under conditions which will be present during normal and anticipated off-normal
operations.

DOE-ID delegates implementation authority for QARD Section 11.0, Test Control, to its M&O
contractor.

DOE-ID monitors its M&O contractor's testing and test control practices related to program
activities, and, by surveillance and assessments, periodically reviews its M&O contractor's
practices to ensure proper implementation and adequacy.

DOE-ID's M&O contractor is assigned responsibilities for documenting, evaluating, and
determining test result acceptability in support of program activities, and is required to establish,
as applicable, proof tests, pre-operational tests, product certification tests, and other testing
activities that are responsive to the requirements of the QARD.
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The topics from Section 11.0, Test Control, that are implemented from the QARD are:

11.2.1 Test Planning

Establishes criteria for effective test planning.

11.2.2 Performing Tests

Establishes criteria that implementing documents shall address for tests.

11.2.3 Use of Other Testing Documents

Establishes criteria for incorporation of test information direc.tly from
testing documents into the testing implementation documents.

11.2.4 Test Results

Establishes criteria for documentation and evaluation of test results.

11.2.5 Test Documentation

Establishes criteria for contents of test documentation.

11.2.6 Qualification of Test Personnel

Establishes criteria that test personnel shall be qualified per QARD
Section 10, Inspection.
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11.12. Control of Measuring and Test Equipment

Implementing documents are established and executed to ensure that appropriate tools, gauges,
instruments, and other measuring and testing devices used in activities which have quality
assurance requirements or health and safety considerations are properly controlled, calibrated,
adjusted, and maintained at specified intervals. The graded approach is not applicable for
measuring and test equipment used for activities affecting quality.

Provisions, contained in procedures, describe the calibration technique and frequency,
maintenance, and control of the measuring and test equipment (instruments, tools, gages,
fixtures, reference and transfer standards, and nondestructive test equipment) which is used in the
measurements, inspection, and monitoring of important to safety structures, systems, and
components.

These implementing documents shall maintain equipment accuracy within necessary limits and
maintain traceability to National Institute of Standards and Technology (NIST) or other known
standards.

Calibration standards have an uncertainty requirement of no more than 1/4th of the tolerance of
the equipment being calibrated. A greater uncertainty may be acceptable when limited by the
"state-of-the-art".

The complete status of all items under the calibration system shall be documented and
maintained.

DOE-ID delegates implementation authority for QARD Section 12.0, Control of Measuring and
Test Equipment, to its M&O contractor.

DOE-ID monitors its M&O contractor's measuring and test equipment control practices related
to program activities, and, by surveillance and assessments, periodically reviews its M&O
contractor's practices to ensure proper implementation and adequacy.

DOE-ID's M&O contractor is assigned responsibility for performing inspections, examinations,
or tests which support program activities, and is required to establish and implement a system of
calibration and control of measuring and test equipment that is responsive to the requirements of
the QARD.
The topics from Section 12.0, Control of Measuring and Test Equipment, that are implemented
from the QARD are:
12.2.1 Calibration

Provides criteria for calibration, adjustment and maintenance of measuring
and test equipment.

12.2.2 Documenting the Use of Measuring and Test Equipment
Requires that use of M&_TE be documented.

12.2.3 Out-of-Calibration Measuring and Test Equipment
Provides criteria for when MT&E shall be considered as out-of-
calibration.
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12.2.4

12.2.5

12.2.6

12.2.7

Lost Measuring and Test Equipment

Provides criteria for lost M&TE.

Handling and Storage

M&TE shall be properly handled and stored to maintain accuracy.

Commercial Devices

Provides criteria for rulers, tape measures, levels, and other commercial
equipment.

Measuring and Test Equipment Documentation

Provide criteria for M&TE documentation information.
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11.13. Handling., Storage, and Shipping

Consistent with an item's or activity's importance to safety, procedures are established and
executed to control handling, storage, shipping, cleaning, packaging, and preservation of material
and equipment shall be accomplished by qualified individuals to prevent damage or loss, and to
minimize deterioration.

Procedures shall be prepared which control the cleaning, handling, storage, packaging, shipping,
and preservation of materials, components, and systems per design and specification
requirements to preclude damage, loss, or deterioration by environmental conditions such as
temperature or humidity.

Application of the graded approach for handling, storage, and shipping of items is specified in
work and inspection instructions, and depends on how critical, sensitive, perishable, or high-
value the item is.

DOE-ID delegates implementation authority for QARD Section 13.0, Handling. Storage, and
Shipping, to its M&O contractor.

DOE-ID monitors its M&O contractor's handling, storage, and shipping practices related to
program activities, and, by surveillance and assessments, periodically reviews its M&O
contractor's practices to ensure implementation and adequacy.

DOE-ID's M&O contractor is assigned the authority to develop special handling, preservation,
storage, cleaning, packaging, and shipping practices which support program activities, and is
required to establish and execute implementing procedures which control the cleaning, handling,

i storage, packaging, shipping, and preservation of materials, components, and systems per design
and specification requirements which preclude damage, loss, or deterioration by environmental
conditions. These practices shall be responsive to the requirements of the QARD.

The topics from Section 13.0, Handling, Storage, and Shipping, that are implemented from the
QARD are:

13.2.1 Controls

Provides criteria for handling, storage, cleaning, packaging, shipping, and
preservation of items.

13.2.2 Special Equipment, Tools, and Environments

Provides criteria for special equipment and protective environments for
particular items.

13.2.3 Marking and Labeling

Provides criteria for establishment of marking and labeling for packaging,
shipping, handling and storage of items.
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11.14. Inspection, Test, and Operating Status

Implementing documents are established and executed to identify the inspection, test, and
operating status of items. The Quality Assurance Program has provisions to ensure that
inspection, test, and operating status is verified before release, fabrication, installation, test, and
use of items to preclude inadvertent bypassing of inspections and tests and to prevent accidental
operation. Application and removal of status indicators, welding stamps, and other tags,
markings, and labels shall be procedurally controlled.

The graded approach is not applicable for inspection, test and operating status. The status is
identified either on the item or on documents to ensure the inspections and tests have been
performed, and to ensure items are not inadvertently installed, used, or operated.

Bypassing of inspections, tests, and other critical operations shall be procedurally controlled
under the cognizance of the M&O contractor's quality assurance organization.

DOE-ID delegates implementation authority for QARD Section 14.0, Inspection. Test and
Operating Status, to its M&O contractor.

DOE-ID monitors its M&O contractor's practices related to program activities for indicating
inspection, test, and operating status, and, by surveillance and assessments, periodically reviews
its M&O contractor's practices to ensure implementation and adequacy.

DOE-ID's M&O contractor is assigned authority for: (1) developing practices that identify the
J' inspection and test status of structures, systems, and components throughout their fabrication;

(2) documenting bypassed inspections, tests, and other critical processes that are under the
purview of the Quality Assurance Program; (3) identifying the organization responsible for
documenting and identifying the status of nonconforming, inoperative, or malfunctioning
structures, components, and systems which support program activities; and (4) establishing and
implementing those practices to be responsive to the requirements of the QARD.

The topics from Section 14.0, Inspection, Test and Operating Status, that are implemented from
the QARD are:

14.2.1 Identifying Items

Provides criteria for identification of items passing or not passing required
inspections and tests.

14.2.2 Indicating Status

Provides criteria for indicating status of required inspections and tests and
authority of application and removal of status indicators.
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11.15. Nonconformances

Nonconformance requirements shall establish control of items (material, components, and
systems) that do not conform to requirements in order to prevent their inadvertent installation or
use through written documents. The identification, documentation, tracking, segregation, review,
disposition, and notification to affected organizations of nonconforming material, components,
systems, services, or activities shall be procedurally controlled to prevent inadvertent test,
installation, or use.

A corrective action system is established and executed which promotes a "no fault" attitude
toward identification of conditions that are adverse to quality. Nonconforming items must be
reviewed and accepted, rejected, repaired, or re-worked per implementing documents.

Documentation shall:

a. Identify the nonconforming item

b. Describe the nonconformance, the disposition of the nonconformance, and the
inspection requirements

c. Includes signature approval for the disposition.

Provisions shall be established identifying those individuals or groups delegated the
responsibility and authority for the disposition and the close out of nonconformances.

The graded approach is not applicable for the identification and control of nonconforming items.
All items that do not conform to the quality requirements shall be controlled to prevent their
inadvertent installation or use. Nonconforming items shall be segregated from acceptable items
and identified as discrepant until properly dispositioned and closed out.

Dispositions to nonconformances shall identify materials, components, and systems to be used-
as-is, rejected, or re-worked. Nonconformance reports dispositioned accept-as-is or repair shall
be made part of the inspection records and forwarded with the hardware to the licensee or
designee for review and assessment.

Acceptability of re-work or repair of materials, parts, components, systems, and strictures shall
be verified by re-inspecting and re-testing the item as originally inspected and tested or by a
method which is at least equal to the original inspection and testing method. Inspection, testing,
re-work, and repair procedures shall be documented.

Nonconformance documentation is analyzed to identify adverse trends in the performance of the
Quality Assurance Program. Results of these analyses are reported to DOE-ID's, and its M&O
contractor's, senior management.

DOE-ID also retains authority to identify and require that DOE-ID and M&O contractor
identified nonconformances be entered into its M&O contractor's nonconformance control
system.
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DOE-ID monitors its M&O contractor's nonconformance control practices related to program
activity, and, by surveillance and assessments, periodically reviews its M&O contractor's
nonconformance practices to ensure implementation and adequacy.

DOE-ID delegates implementation authority to its M&O contractor for developing procedurally
controlled practices that identify, document, track, segregate, review, disposition, and notify
affected organizations of nonconforming materials, components, and systems, and is required to
establish and implement those practices for the control of nonconforming materials, components,
and systems in support of program activities. These practices shall be responsive to the
requirements of the QARD.

The topics from Section 15.0, Nonconformances, that are implemented from the QARD are:

15.2.1 Documenting and Evaluating Nonconforming Items

Provides criteria for nonconformance identification and describing
nonconforming characteristics of an item. Corrective action criteria used
for evaluation use the requirements of QARD Section 16.0, Corrective
Action.

15.2.2 Identifying Nonconforming Items

Provides criteria for identification of nonconforming items through
marking, tagging or other means.

15.2.3 Segregating Nonconforming Items

Provides criteria for segregation of nonconforming items to prevent
inadvertent use.

LILY 15.2.4 Disposition of Nonconforming Items

Provides criteria of the use of "use-as-is", "reject", "repair", or "rework"
dispositions for nonconforming items.

15.2.5 Quality Trending

Requires that nonconforming documentation shall be periodically
analyzed to identify quality trends per QARD Section 16.0, Corrective
Action.
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11.16. Corrective Action

The corrective action system elements consist of prompt identification, documentation,
classification, cause analysis, correction of condition, elimination of root cause factors for
significant conditions, and follow-up activities. All conditions adverse to quality shall be
promptly identified and corrected.

Procedures have been established and implemented for the identification and correction of
conditions adverse to quality including the causes of significant conditions adverse to quality
identified through internal DOE-ID surveillance and assessments or external surveillance and'
assessments performed on the program. Procedural instructions and policy guidance provide
criteria for determining the existence of significant conditions adverse to quality. The DOE-ID
QAPM provides follow-up to verify timely and proper implementation of corrective action.

Corrective action is required for conditions adverse to quality such as failures, nonconformances,
malfunctions, deficiencies, deviations, and defective material, components or systems.
Significant conditions adverse to quality identified by DOE-ID overview or assessments of the
M&O contractor's activities requires corrective action by the DOE-ID M&O contractor and
DOE-ID's review and approval prior to the corrective action's implementation. Corrective action
to preclude recurrence of a nonconforming condition is commensurate with the itera's
importance.

Corrective action documentation is provided to appropriate DOE-ID and its M&O contractor's
*< management, and requires appropriate quality assurance organizational concurrence with

Li proposed actions.

DOE-ID monitors its M&O contractor's corrective action systems related to program activities,
and, by surveillance and assessments, periodically reviews its M&O contractor's systems to
ensure implementation and adequacy.

DOE-ID's M&O contractor is required to establish and implement a corrective action system
which supports program activities and is responsive to the requirements of the Quality Assurance
Program. Quality information is promptly analyzed and examined for adverse quality trends.
Trend analysis identifies adverse quality trends.

Quality trends and results of remedial actions are reported to DOE-ID's QAPM who is
responsible for corrective action tracking and providing appropriate DOE-ID upper management
appraisal.

DOE-ID's M&O contractor collects key information from program assessments, surveillance,
and assessments reports. Analysis is performed to ensure prompt identification of adverse
quality trends. Evaluations are performed to determine systemic root cause(s) and determine if a
course of action for correction is required.
The topics from Section 16.0, Corrective Action, that are implemented from the QARD are:

16.2.1 Identifying Conditions Adverse To Quality
Provides criteria for identification of conditions adverse to quality.
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16.2.2

16.2.3

16.2.4

16.2.5

16.2.6

Classification of Conditions Adverse To Quality

Provides classification criteria for conditions adverse to quality

Conditions Adverse To Quality

Provides criteria for documenting and reporting to appropriate levels of
management conditions adverse to quality.

Significant Conditions Adverse To Quality

Provides criteria for determining, evaluating, investigating, amd concurring
of proposed remedial actions for significant conditions adverse to quality.

Follow-up and Closure Action

Requires Quality Assurance verify implementation of corrective actions
and closed related corrective action documentation when complete.

Quality Trending

Provides criteria for determining adverse quality trends and the manner in
which trend evaluation shall be conducted.
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11.17. Quality Assurance Records

Quality Assurance records requirements ensure that Quality Assurance records are specified,
prepared, maintained and retrievable. As identified in the implementing documents Quality
Assurance records are classified as lifetime of the facility license or as nonpermanent. The
graded approach for Quality Assurance Records is as specified in design documents,
procurement documents, test procedures, and operational procedures. To aid in minimizing the
retention of unnecessary records, the records program shall list records to be retained by "type of
data" rather than by record title.

Implementing documents control records that document: design, design review and peer review
reports, engineering, procurement, manufacturing, construction, inspections, tests, installation,
pre-operation, start-up, operations, maintenance, modification, decommissioning, audits,
manufacturer's records, proof, receipt, personnel training and qualification records of procedures
and equipment, operating logs, results of reviews, assessments, material analyses, monitoring of
work performance, calibration procedures and reports, nonconformance reports and corrective
action reports.

Implementing documents are established and executed to ensure that sufficient records of
structures, components, systems and activities are generated and maintained to reflect completed
work. These implementing documents provide for the administration, receipt, retrieval, and
disposition of Quality Assurance records. All Quality Assurance records are retained in storage,
and are identified and retrievable. DOE-ID delegates to its M&O contractor the maintenance and
control of the records storage facilities per the requirements of the QARD for the life of the
ISFSI.

Established implementing documents assign responsibility for storage, filing system, transmittal
verification, record access, retrieval and removal, filing supplemental information and for the
disposition of superseded records.

DOE-ID monitors its M&O contractor's records' practices related to program activities, and by
surveillance and assessments, periodically reviews its M&O contractor's practices to ensure
implementation and adequacy.

Quality Assurance records generated by DOE-ID will be maintained within the DOE-:ID records
management system.

DOE-ID's M&O contractor is assigned authority for performing work activities, and is required
to establish and implement a practice of specifying, preparing, and maintaining records in a
manner that is responsive to the requirements of the QARD.

The topics from Section 17.0, Quality Assurance Records, that are implemented from the QARD
are:

17.2.1 Classifying Quality Assurance Records

Provides criteria for classification of quality assurance records.

17.2.2 Creating Valid Quality Assurance Records

Provides criteria for identification, creation, handling, and validating of
quality assurance records.
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17.2.3 Receiving and Indexing Quality Assurance Records

Provides criteria for establishment of a receipt control system for quality.
assurance records.

17.2.4 Correcting Information in Quality Assurance Records

Provides criteria for correction and approval of information changes to
quality assurance records.

17.2.5 Storing and Preserving Quality Assurance Records

Provides criteria for storing and preserving methods for quality assurance
records in predetermined storage facilities.

17.2.6 Retrieval of Quality Assurance Records

Provides for planned retrieval time of quality assurance records and
provides criteria for controlling access to storage facilities.

17.2.7 Retention of Quality Assurance Records

Establishes criteria for retention and preservation of quality assurance
records. Provides criteria for disposal of nonpermanent quality assurance
records.

17.2.8 Turnover of Quality Assurance Records

Section "A" only

Provides criteria for temporarily stored quality assurance records subject
to records turnover requirements.

17.2.11 Temporary Storage Facility

Provides criteria for temporary storage of quality assurance records during
processing, review, or use until turnover to DOE-RW for disposition.

17.2.12 Replacement of Quality Assurance Records

Provides criteria for replacement, restoration, or substitution of lost or
damaged quality assurance records.
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Nkl 11.18. Audits

Quality Assurance audits are to be performed by the M&O contractor in accordance with their
DOE-ID approved Quality Assurance Program. DOE-ID retains responsibility for the
development and implementation of an audit plan which will evaluate the performance of the
M&O contractor as well as the adequacy of DOE-ID's oversight of the M&O contractor.

DOE-ID Quality Assurance audits and surveillances conducted under the direction of the NSNF
QAPM will be planned, performed, and reported by trained and qualified personnel in
accordance with implementing procedures. Subjects for Quality Assurance audits ;md
surveillances shall include, but not be limited to:

* Compliance, implementation, and effectiveness of the DOE-ID and M&O contractor's
Quality Assurance programs,

* Compliance with the 10 CFR Part 21 reporting requirements,

* Personnel training, and

* The managerial and administrative controls used to ensure safe operation of the FSV ISFSI.

Regularly scheduled audits are supplemented by special audits when conditions which warrant
special audits exist or when requested by DOE-ID management.

DOE-ID's M&O contractor has established and executed implementing documents to confirm
that activities affecting quality comply with the Quality Assurance Program and that they have
been effectively executed and responsive to the requirements of the Quality Assurance Program.

DOE-ID monitors its M&O contractor's records' practices related to audits, and by surveillance
and assessments, periodically reviews its M&O contractor's practices to ensure implementation
and adequacy.

The topics from Section 18.0, Audits, that arc implemented from the QARD are:

18.2.1 Scheduling Internal Audits

Provides criteria for scheduling internal quality audits.

18.2.2 Scheduling External Audits

Provides criteria for scheduling external quality assurance audits.

18.2.3 Audit Schedule

Provides criteria for development of an audit schedule.

18.2.4 Audit Planning

Provides criteria for development of an audit plan and scope of the audit.
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18.2.5 Audit Team Independence

Provides criteria for audit team independence, authority, and
organizational freedom.

18.2.6 Audit Team Selection

Provides criteria for identification of audit team, team leader and technical
specialists.

18.2.7 Performing Audits

Provides performance criteria for the audit team leader to ensure that the
audit team is prepared to perform the audit.

18.2.8 Reporting Audit Results

Provides criteria for preparation, contents, and signing of the audit report.

18.2.9 Responding To Audits

Provides criteria for management to respond to the audit report.

18.2.10 Evaluating Audit Responses

Provides for audit responses to be evaluated per QARD Section 16,
Corrective Action.

18.2.11 Follow-up Action

Provides criteria for follow-up actions to be taken by the auditing
organization to verify that corrective actions were accomplished per
QARD Section 16, Corrective Action.

18.2.12 Technical Specialist Qualifications

Provides criteria for the indoctrination and training of technical specialist
personnel to QARD Section 2, Quality Assurance Program.

18.2.13 Auditor Qualifications

Provides criteria for appropriate training and orientation of auditors for
developing their competency in performing audits.

18.2.14 Lead Auditor Qualifications

Provides criteria for lead auditor skills at organizing and directing
personnel.
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18.2.15 Lead Auditor Education and Experience

Provides criteria for certification of education and experience of lead
auditors.

18.2.16 Lead Auditor Communication Skills

Requires that lead auditors have effective communications skills.

18.2.17 Lead Auditor Training

Provides criteria for training lead auditors to attain proficiency.

18.2.18 Lead Auditor Audit Participation

Requires lead auditors to participate in five (5) Quality Assurance audits
with at least one (1) being nuclear-related within one-year prior to
certification as a lead auditor.

18.2.19 Lead Auditor Examination

Provides criteria for examination that evaluates lead auditor
comprehension and ability to apply audit knowledge.

18.2.20 Certification of Lead Auditor Qualifications

Provides criteria for certification of qualified lead auditors by the auditing
organization.

18.2.21 Maintaining Lead Auditor Proficiency

Provides criteria for lead auditors to maintain proficiency, management
evaluation of proficiency, and qualification requirements.
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11.19. Supplements And Appendices

11.19.1. Software (QARD, Supplement I)

This QARD Supplement establishes requirements for the development, modification, control,
and use of software.

DOE-ID delegates implementation authority for QARD Supplemental I, Software for
configuration management which supports program activities, such as design, to its M&O
contractor.

DOE-ID monitors its M&O contractor's practices related to program activities for software
configuration, and, by surveillance and assessments, periodically reviews its M&O contractor's
practices to ensure implementation and adequacy.

DOE-ID's M&O contractor is assigned implementation authority of QARD Supplement I,
Software for construction, fabrication, assembly and/or operation functions which support
program activities, and is required to establish and implement software configuration
management practices for individual items throughout the program and operational status of
structures, components or systems. These practices shall be responsive to the requirements of the
QARD.

The topics from Supplement I, Software, that are implemented from the QARD are:

I.2.1 Software Life Cycles, Baselines, and Controls

Provides software life cycle criteria for developed or modified software.

I.2.2 Software Verification and Software Validation

Provides criteria for software validation and verification prior to release.

I.2.3 Software Verification

Provides criteria for software baseline elements to meet established
requirements and be documented accordingly.

I.2.4 Software Validation

Provides criteria for software validation activities to be integrated in the
software life cycle.

I.2.5 Documentation

Provides criteria for software activities to be sufficiently documented to
demonstrate the ability of the software.

1.2.6 Software Configuration Management

Provides criteria for software configuration management to include
configuration identification, configuration control, and status accounting.

I.2.7 Defect Reporting and Resolution

Provides criteria for software defect reporting and resolution which shall
be integrated into the software configuration management system.
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I.2.8 Control of the Use of Software

Provides criteria for controlling, documenting, and using released software
items.

11.19.2. Sample Control (QARD, Supplement II)

Sample control practices as described in the QARD are not applicable to the FSV I SFSI.
Scientific samples taken, handled, or recorded for any purpose in order for the FSV ISFSI to
perform its function are covered by other procedures.

11.19.3. Scientific Investigation (QARD, Supplement III)

Scientific investigation practices are not applicable to the FSV ISFSI. The facility is passive and
its only function is SNF storage.

11.19.4. Field Surveying (QARD, Supplement IV)

Field surveying practices are not applicable to the FSV ISFSI. The facility construction location
is pre-established and identified in existing documents. The FSV ISFSI does not need the
surveying controls as outlined for a mined geological repository in the QARD.

11.19.5. Control of the Electronic Management of Data (QARD, Supplement V)

This supplement applies to the controls on the electronic management of data used as the
controlled source for information used in design analysis or process control.

DOE-ID delegates implementation authority for control of the electronic management of data
activities which support program activities to its M&O contractor.

DOE-ID monitors its M&O contractor's practices related to program activities for control of the
electronic management of data, and, by surveillance and assessments, periodically :reviews its
M&O contractor's practices to ensure implementation and adequacy.

DOE-ID's M&O contractor is assigned implementation authority for QARD Supplemental V,
Control of the Electronic Management of Data, for design, construction, fabrication, and
assembly and/or operation functions which support program activities. The M&O contractor is
required to establish and implement practices which control electronic management of data as the
controlled source of information used in design analysis or process control. These practices are
responsive to the requirements of the QARD.

The topics from Supplement V, Control of the Electronic Management of Data, that are
implemented from the QARD are:

V.2.1 Control of the Electronic Management of Data

Provides criteria for data input, subsequent changes to data input, security
of data, including integrity of the data, and retrieval of data using a query
language.
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11.19.6. High-Level Waste Form Production (QARD, Appendix A)

High-Level Waste Form Production practices are not applicable to the FSV ISFSI. The facility
does not produce High-Level Waste in any form. The FSV ISFSI is a passive facility.

11.19.7. Storage and Transportation (QARD, Appendix B)

Exceptions to the QARD requirements are given for organizations that design or fabricate storage
or transportation casks or multi-purpose canisters (MPCs) under the licensing provisions of 10
CFR Part 71, or design or fabricate storage casks or MPCs under the licensing provisions of 10
CFR Part 72.

The topics from Appendix B, Storage and Transportation that are implemented from the QARD
are:

I

B.2.1 General

B.2.2 Storage Casks, Transportation Casks, and MPCs

11.19.8. Mined Geological Disposal System (QARD, Appendix C)

Mined Geological Disposal System practices are not applicable to the FSV ISFSI. The FSV
ISFSI is a passive interim storage facility and is not a disposal system.

I
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11.20. References

1. DOE/RW-0333P, Office of Civilian Radioactive Waste Management's Quality
Assurance Requirements and Description (QARD)
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