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( 1.0 INTRODUCTION AMn GENWBat DESCRIPTION OF THE FRS FACILITY

1.1 Introduction

.

The West Valley Fuel Receiving and Storage.(FRS)' facility was constructed between

1963 and 1966 by Bechtel Corporation for Nuclear Fuel Services, Inc. (NFS) as part of
the original fuel reprocessing facility. The FRS facility provided for the receipt,

; . storage, and handling of spent nuclear fuel (SNF) assemblies. Fuel receipt for

' reprocessing in the Main Plant began in May of 1965, and continued until November
;

1971 when the plant was shutdown for facility expansion. Additional shipments of 750
spent nuclear fuel (SNF) assemblies were received between February, 1973 and

. December, 1975., in anticipation of facility restart. Of these 750 SNF assemblies,
!

125 assemblies remain in storage in the fuel storage pool. The design, construction
,

j and operation of the original FRS facility and reprocessing facility was the subject |

| of a U.S. Atomic Energy Commission (AEC) approved Final Safety Analysis Report (FSAR)
(Nuclear Fuel Services, Inc., 1964).

In 1980, Congress passed the West Valley Demonstration Project Act (U.S. Congress,
1980), directing the U.S. Department of Energy (DOE) to carry out a high-level waste

{
(HLW) management demonstration project at the site (without taking title to the
facilities or the wastes) to demonstrate solidification techniques for preparing the |

HLW for disposal. Through a contractual agreement with New York State, DOE operates
- the Project in conjunction with the New York State Energy Research and Development
Authority (NYSERDA). DOE and NYSERDA have contracted with Westinghouse Electric

Corporation to manage the Project through a wholly-owned Westinghouse subsidiary,
West Valley Nuclear Services Co., Inc. (WVNS).

The current-inventory of the FRS fuel storage pool includes 40 Pressurized Water
Reactor (PWR) SNF assemblies from the Robert E. Ginna (REG) nuclear power plant and
85 Boiling Water Reactor (BWR) SNF assemblies from the Big Rock Point - (BRP) nuclear

power plant. Through a 1984 contractual' agreement between NFS and the Department of
|
1

| . Energy, DOE assumed title of these assemblies for use in shipping and storage '

demonstration programs. In support of these programs, NRC-licensed shipping casks
specific to each fuel type have been developed for shipment of the remaining 125 SNF i

<

!!. assemblies. Additional SNF assemblies will not be received or stored at the FRS ||
1

| facility.
i
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This SAR documents the safety assessment of the storage and handling of spent nuclear

fuel in the FRS facility and was prepared to meet the requirements of Department cf I

l

Energy Order 5480.23, " Nuclear Safety Analysis Reports," and WVNS Policy and

Procedure WV-365, " Preparation of WVDP Safety Documents." Introductory information

relating to the WVDP Act and ancillary tasks and supporting activities that must be

accomplished in fulfillment of the Act la discussed in Section A.1.0 of WVNS-SAR-001,

" Project Overview and General Information."

1.2 Fuel Receivina and Storace Fasility Descrj.ption

The WVDP site, shown in Figure 5.1-1, occupies approximately 220 acres of chain-link

fenced area within the approximately 3,345 acre reservation that constitutes the

Western New York Nuclear Service Center (WNYNSC), located about 55 km (35 mi) south

of Buffalo, New York, in rural Cattaraugus County. The communities of West Valley,

Riceville, Ashford Hollow and the village of Springville are located within 8 km

(5 mi) of the plant. Several roads and one railway pass through the site, but no

human habitation is permitted on the WFYNSC.

O
The FRS facility is comprised of three primary areas: the FRS building (commonly

referred to simply as the FRS), the Radwaste Process Building (also referred to as

the Hittman Building), and the Recirculation Ventilation Building. The FRS building

and associated structures are located on the north plateau of the WVDP, adjacent to

the Main Plant, as shown in Figure 5.1-1. The FRS building, which serves as a

weather structure for the Fuel Storage Pool (FSP), Cask Unloading Pool (CUP), and

associated fuel and cask handling equipment, is located on the east side of the Main

Plant. The Radwaste Process Building houses the shielded containers that provide

temporary storage for the loaded ion exchange resin that is discharged from the fuel

pool demineralizer unit. The Recirculation Ventilation Building houses components of

the Recirculation Ventilation System, which provides the heating, ventilation and air

conditioning (HVAC) for the FRS Building. A small building on the south side of the

FRS facility Jerves as a change room and office area for operations personnel.

O
SAR:0006010.02 1-2
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- Q 1.3 Activities Descriotion;

The FRS facility houses equipment for the handling, storage, and shipment of SNF
assemblies. This equipment includes cranes and hoists to move canisters, SNF
essemblies, and shipping casks, as necessary, within the FRS Building. SNF

essemblies are stored in canisters on storage racks in the fuel storage pool.

This SAR has been written to assess the impacts of normal operations and accident
conditions associated with (1) the storage of spent nuclear fuel (SNF), (2) SNF
handling operations, including those required to load the assemblies into a cask, and
(3) preparation of a loaded cask for shipment. Other safety analyses assess the
safety-related adequacy of casks to be used for the off-site transport of the SNF
assemblies. Nuclear Regulatory Commission (NRC) -approved safety analysis reports
for the spent nuclear fuel shipping casks (WVDP-228 and WVDP-229) have been prepared
to document the analyses and tests that demonstrate that the casks comply with
cpplicable requirements of Title 10, C:Me of Federal Regulations, Part 71, Packag.<g
of Radioactive Material for Transport. Many of the activities associated with cau.

[V~'T preparation for transport are discussed in Section 6.2.1 of this SAR as well as in
WVDP-228 and WVDP-229. DOE-approved safety documentation for the receipt, and
subsequent handling and storage of fuel from the WVDP has been developed at the Test
Area North of the Idaho National Engineering Laboratory.

|

Vob1me I of DOE /EIS-0203-F, Department of Energy Programmatic Spent Nuclear Fuel |

Management and idaho National Engineering Laboratory Environmental Restoration and

W:ste Management Programs Final Environmental Impact Statement, provides "(a) an

introduction and overview to DOE's spent nuclear fuel management program throughout
the nation, (b) the purpose and need for action to manage spent nuclear fuel, (c)

j

| management alternatives that are under consideration, (d) the affected environment, |

and (e) potential environmental consequences that may be caused by the implementation I

of each alternative." Volume I addresses " impacts to worker safety, public health,
the environment, and socioeconomic factors related to transporting, receiving, |

j stabilizing, and storing DOE and naval spent nuclear fuel, as well as special-case
t
'

commercial fuels under DOE responsibility."

,p
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On May 30, 1995, DOE issued a Record cf Decision for the rubject EIS. The Record of

Decision states that non-aluminum clad fuels, such as that stored at the WVDP, will

be transferred to the Idaho National Engineering Laboratory.

Significant activities within the scope of this SAR include:

Custodial oversight for the storage of the 125 SNF assemblies currently in*

storage in the fuel storage pool;

Spent nuclear fuel assembly handling;*

Operations required to load the spent nuclear fuel into casks and subsequently*

prepare the casks for transport from the WVDP (in conjunction with the

associated cask SAR);

Operation of the fuel pool Submerged Water Filtration System; and*

Filtration system wacte handling, including High Integrity Container (HIC)*

transfer operations.

Fuel storage and handling operations are described in Sections 6.2 of this GAR. Fuel

pool filtration system and HIC transfer operations are described in Section 5.3.

Operational interfaces between activities within the scope of this safety analysis

report and those within the scope of the NRC-approved shipping cask SARs are

indicated in Section 6.2. Criticality concerns associated with cssk loading have

been evaluated in the shipping cask SARs and are summarized in Section 8.7.

Activities in support of the WVDP that are unrelated to fuel storage and handling are

clso conducted in the FRS building. These activities, which include handling of low

activity ion exchange resins and sampling or inspection of low activity waste

packages from the WVDP Lag Storage Facility, involve only minor amounts of

radioactive or hazardous materials. The safety of these activities is ensured

through compliance with administrative controls specified in WVDP-010, UEDP

Radiological Controls M~nual, and WVDP-011, WVNS Industrial Hygiene and Safetya

Manual.

I
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1.4 Identification of Aaents and Contractors

|Section A.1.4 of WVNS-SAR-001, " Project Overview and General Information," identifies
!

the agents and contractors responsible for implementing the WVDP. The relationships

I among WVNS and its agents and contractors are illustrated in Figure A.1.4-1 of WVNS-
|

| SAR-001.
|
|

|
i

1.5 Hazard Categorization
i

DOE-STD-1027-92, " Hazard Categorization and Accident Analysis Techniques for i

Compliance with DOE Order 5480.23, Nuclear Safety Analysis Reports," provides a
uniform methodology fcr determining a facility's hazard category. As stated in DOE-
STD-1027-92, the hazard category is determined by consideration of the total

inventory of radioactive material in a given facility and the consequences of an j
unmitigated release, and the potential for an inadvertent criticality. Using the
hazard category criteria given in the Standard it has been determined that the FRS

facility represents a category 2 hazard based on the fact that the FRS.contains,

greater than 1,000 Ci of mixed fission products.

1.6 Structure of the safety Analvmis nenort

,

The Department of Energy employs safety analyses of its nuclear facilities as the

principal safety basis for decisions to authorize the design, construction, or

operation of these facilities. In support of the development of consistent safety

documentation throughout the DOE complex, the Department has issued DOE Order I

5480.23, " Nuclear Safety Analysis Reportr," to provide the requirements for the

development of safety analyses that establish and evaluate .5e adequacy of the safety
bases of the facilities.

|

|

|

1
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This Safety Analysis Report has therefore been developed to the requirements of Order

5480.23. Specifically, this SAR has been written to the guidance provided in DOE

Standard DOE-STD-3009-94 which was developed by the Department to provide more

detailed direction and thereby assist contractors in providing analyses consistent

with the intent of the Order. Because the Order does not require a specific format

for nuclear safety analysis reports, the format of this SAR corresponds to the format

set forth in NRC Regulatory Guide 3.26. A listing of DOE Order 5480.23 topics and

the chapter (s) in this SAR that address those topics is provided in Table 1.6-1.

Detailed documentation of site characteristics and Project administrative programs is

given in WVNS-SAR-001, " Project Overview and General Information."

O

!

l

|
1

i

O
|
|

'
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TABLE 1.6-1
|

LOCATION OF DOE ORDER 5480.23 REQUIRED INFORMATION
|
.

i

DOE 5480.23 8.b(3) THIS SAR !
Topics (Reg. Guide 3.26 Chapters)

a) Executive Sumary 1.0 Introduction and General
Description of the FRS

,

Facility '

2.0 SLmnary Saf ety Analysis

b) Applicable statutes, rules, regulations, and departmental Each Chapter, as appropriate
orders

i

! c) Site characteristles 3.0 Site Characteristics

!

! d) Facility description and operation, including design of 4.0 Principal Design Criteria
|- principal structures, components, all systems, engineering- 5.0 Facility Design
| safety features, and processes 6.0 Process Systems j
i l

| e) Hazard analysis and classification of the facility 1.0 Introduction
9.0 Hazard and Accident Analysis

f) Principal health & safety criteria 8.0 Hazards Protection

g) Radioactive and hazardous material waste management 7.0 Waste Confinement and
Management

h) Inadvertent criticality protection 8.0 Hazards Protection

1) Radiation protection 8.0 Hazards Protection

! J) Hazardous material protection 8.0 Hazards Protection

k) Analysis of normal, abnormal, and accident conditions, 9.0 Hazard and Accident Analysis
including design basis accidents, assessment of risks,
consideration of riatural and man-made external events,
assessment of contributory and casual events, mechenisms, and
phenomena, and evaluation of the need for an analysis of
beyond-design-basis accidents; however, the SAR is to exclude
acts of sabotage and other malevolent acts since these actions
are covered under security protection of the facility.

;

l) Management, organization, and institutional safety provisions 10.0 conduct of operations
i

! m) Procedures and training 10.0 conduct of Operations

n) Human factors Each Chapter, as appropriate

o) Initial testing, in service surveillance, and maintenance 10.0 conduct of Operations
!

| p) Derivation of TSRs 11.0 Derivation of Technical
Safety Requirements

q) Operational Safety 10.0 Conduct of Operations

r) Quality Assurance 12.0 Quality Assurance

s) Emergency Preparedness 10.0 Conduct of Operations

_t) Provisions for decontamination and deconrnissioning 10.0 conduct of Operations!

u) Applicable facility design codes and standards Each Chapter, as appropriate

i o
l

|
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2.0 SUMMARY SAFETY ANALYSIS

A summary of the safety analyses performed for the Fuel Receiving ar.d Storage (FRS)
I facility is presented in this chapter. In all of the accidents analyzed in this

safety Analysis Report (SAR), no credit was taken for any preventive or mitigative
design features to reduce the risk of accidents analyzed to an acceptable level. All

consequences from accidents analyzed are well below the evaluation guidelines
specified in Section 9.1.3. Doseu from routine operations are well below the limits

established in Title 10, Code of Federal Regulations, Part 835. Additional details
1

| on these analyses and supporting systems analyses can be found in Chapters 8 and 9 of |
| |
| this SAR. The evaluation guidelines for radiological accidents are given in Figures 1

l

|
9.1-2 and 9.1-3. For the purposes of evaluation of Unreviewed Safety Questions,

these consequences represent the authorization basis risk for activities conducted in

the FRS facility.

2.1 Site Analysis

I

q 2.1.1 Natural Phenomena

Severe natural phenomena considerations in facility design at the West Valley
Demonstration Project (WVDP) include tornadoes, tornado-generated missiles,

earthquakes, and snow loadings. Information regarding natural phenomena that can

affect the safety of operations at the WVDP is provided in Chapter 3 of WVNS-SAR-001, i

j Characteristics of design basis wind, tornadoes, flood, tornado-generated missiles,

earthquakes, and snow loadings at the WVDP are provided in Sections A.4.2.1 through

! A.4.2.6 of WVNS-SAR-001.
!

2.1.2 Site Characteristics _Affectina the Safety Analysis

|

|

This SAR assesses the hazards associated with the FRS facility. Activities in the

FRS facility involve the handling, storage, and shipment of spent nuclear fuel (SNF)

assemblies. Chapter 4 of WVNS-SAR-001 provides a discussion of principal engineering i

f design criteria and design bases for severe natural phenomena (e.g., earthquakes,

tornadoes, high straight winds, floods, and snow loading) for WVDP structures,'

systems, and components (SSCs). Chapter 9 of this SAR evaluates the accident-related
'

risk due to severe natural phenomena. The results show that in the event of a beyond

|
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evaluation basis earthquake that leads to the failure of all 125 SNF assemblies, only

minor quantities of radioactive materials are released to the environment. (See the

note at the end of Section 4.2.5 for a definition of evaluation basis.) Analyses

indicate that such an earthquake would need to be of a magnitude greater than the

currently specified WVDP design basis earthquake of 0.lg. Table 4.2-2 of this SAR

provides a summary of fuel pool seismic studies.

The recurrence interval for the WVDP design basis tornado (DBT) has been documented

in WVNS-SAR-001 as being one million years, thereby placing the frequency of

occurrence of the DBT in the " incredible" range. Consequently, only the impacts of

tornadoes with a greater recurrence frequency (and therefore less severe

characteristics) have been evaluated in Chapter 9.

Other site-specific loads (e.g., high straight winds and snow loading) are bounded by

f more controlling loads and their associated margins of safety. The FRS facility is

located at an elevation well above potential flooding. The site's topographic

setting renders the likelihood of major flooding not credible, and local run-off and

flooding is adequately accomm7 dated by natural and man-made drainage systems in and |
around the WVDP.

2.1.3 Effect of Nearby Industrial, Transoortation and Militsrv Facilities

Nearby industrial and transportation facilities are not considered to pose

significant risks to WVDP activities due to the distance of these facilities from the

site and the nature of the operations at these facilities. See Section A.2.1.3 of

WVNS-SAR-001 for a further discussion of nearby transportation and military

facilities.

2.2 Radioloaical Tmnact of Normal Ooerations

Both on-site and off-site dose assessments have been performed in Chapter 8 of this

SAR to determine the radiological impact of normal operations. Occupational

exposures are minimized at the WVDP through strict adherence to as low as reasonably

achievable (ALARA) principles. Estimated annual FRS worker occupational exposure is

well below federally allowed dose limits and WVNS administrative control dose limits.

See Section 8.4 for additional information.

SAR:0006010.03 2-2
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/ ) As discussed in Section 5.4.1, air ventilated from the cask decontamination stall and
('~'/ former water treatment area is combined with air ventilated through exhaust blower

1K-1 and is diccharged to the environment through the Main Plant stack. (Air from

the cask decontamination stall and former water treatment area is HEPA filtered by
the Main Plant ventilation system prior to release to the environment.) Liquids that

are generated by FRS facility operations are processed through the site Low Level
Waste Treatment Facility (LLWTF) before diecharge to the environment. Hence, an
airborne pathway and liquid pathway must be considered in calculating off-site doses.
Section 8.6 states that the total effective dose equivalent (TEDE) to the maxinally

j exposed off-site individual was calculated to be 3.2E-4 mrem /yr for airborne
discharges from all stacks evaluated (which includes the Main Plant stack). In

regard to liquid releases from the LLWTF, Section 8.6 states that the dose to the
,

l maximally exposed off-site individual for liquid discharges from all WVDP sources is

i approximately 0.022 mrem. Releases from the FRS facility are fractional contributors

to these doses.

2.3 Imoacts From Abnormal Ooerations

1 O
j Abnormal operations are events that could occur as a result of malfunctions in

facility systems or as a result of operator error. Abnormal events are only of !

| consequence when they affect systems or components that process, control, or confine
radioactive or hazardous materials. Abnormal events considered in this analysis have

i

1

a potential for a range of consequences; however, they are not expected to present a
significant risk. Qualitative risk estimates from abnormal operations of the FRS

facility are provided in the Process Hazards Analysis (PHA) found in Table 9.1-1.

2.4 Accidents

Doses to an individual result from exposure to radioactive material. The FRS

facility contains sources of radioactivity that have the potential for incurring
|

| doses to both on-site and off-site individuals. These sources include the 40
|

| pressurized water reactor (PWR) SNF assemblies and the 85 boiling water reactor (BWR)
SNF assemblies in storage in the FSP, and the loaded ion exchange resin and used

filter cartridges from the Fuel Storage Pool Submerged Water Filtration System.
e
[
G

r
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Four accidents associated with operation of the FRS facility have been analyzed in
Section 9.2. Bounding accident evaluations described in Section 9.2.2 calculate the

maximum credible consequences for operational accidents involving the significant
sources of hazards in the FRS facility (i.e. , SNF and water filtration system

wastes). The first accident considers the effect of dropping a fuel assembly or
fuel-loaded canister in the Cask Unloading Pool (CUP). This accident would result in

en off-site TEDE to the maximally exposed individual of 6.1 mrem, as described in

Section 9.2.2.1. Analyses in section 9.2.2.2 examine the consequences of dropping a
high integrity container (HIC) loaded with contaminated ion exchange resin, resulting
in catastrophic failure of the HIC. This accident would result in an off-site dose

to the maximally exposed individual of 2.7 mrem. The consequences of an inadvertent

criticality in the CUP have been evaluated in Section 9.2.2.3. This analysis

determines that the dose to the maxinally exposed off-site individual following a
criticality involving 8 spent nuclear fuel assemblies would be 353 mrem.

An analysis in Section 9.2.3.1 determines the on-site and off-site consequences of
releases from the FRS following a beyond evaluation basis seismic event. The

cnalysis assumes that a beyond evaluation basis earthquake leads to damage of (and
hence radirlsotope release from) all 125 SNF assemblies. This natural phenomena-

initiated event would result in an off-site TEDE of 768 mrem.

FRS facility systems and operational activities do not require the use of bulk

quantities of hazardous chemicals. Small quantities of some reagents and cleaning

solutions may be used periodically for various cleaning, analytical chemistry, or
maintenance activities. Hence, the risk from accidents involving hazardous chemicals

has not been evaluated in Chapter 9.

2.5 conclusions

A summary of the radiological consequence assessments performed in this SAR is

provided in Table 2.5-1. Consequences were determined at distances of 640 m and 1050

m. Thean distances correspond to the location of the on-site evaluation point and

the location of the site boundary for the sector exhibiting the highest radiological

material concentration, respectively. The consequences of all accidents analyzed are

within the evaluation guidelines provided in Section 9.1.3.

l
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The failure of all 125 SNF assemblies results in a TEDE to the maximally exposed off-

site individual of 768 mrem. This represents the bounding accident for radiological

! releases. Dosimetry records for FRS operations and support personnel indicate that

worker doses are far below DOE and WVNS administrative dose limits. Projected doses

that are based on dolimetry records of previous SNF shipments indicate that doses

incurred during cask ..oading will also be below DOE and WVNS administrative dose

| limits, in keeping with the ALARA philosophy. Calculated doses to off-site persons

were determined for both normal and accident conditions. Routine doses to off-site

individuals are well within the requirements of DOE Order 5400.5. !

!

i

t

?

\

I

l

i

l
1

i

I

I

I
<

.O
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TABLE 2.5-1
. )

SUMMARY OF FRS ACCIDENT CONSEQUENCES
' .

i
!

Maximum Maximum Evaluation
| Accident Scenario Off-Site Dose On-Site Dose Guideline Level

| (rem) (rem)
|

Dropping of a Fuel On-site - 25 rem
Assembly in the FRS 6.14E-03 1.49E-02

Off-site - 5 rem
i

| Dropping of a On-site - 100 rem

| Loaded High 2.74E-03 5.77E-03

| Integrity Container Off-site - 25 rem
!

Inadvertent On-site - 100 rem
Criticality 3.53E-01 8.57E-01 ;

j in the FRS Off-site - 25 rem |

Failure of 125 SNF On-site - Natural
l Assemblies Due to 7.68E-01 1.86E+00 Phenomena, N/A

Seismic Event'

[d-}
Off-site - 25 remi

\'

!
i

l

I
!

|

!

1

I'
'

|

!

I

i

|
[

t

|
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3.0 SITE CHARACTERISTICS

; Site characteristics associated with the West Valley Demonstration Project (WDP)' are
provided in WVNS-SAR-001, Project Overview and General Information, Section A.3.0.

| . .

3.1 Geoaranhv and Da- aranhv of WVDP Environs

|
|

WVNS-SAR-001, Section A.3.1, contains a comprehensive description of the geographic

end demographic features of the WVDP and surrounding areas. Neither geography or
demography affected the original design or current operation of the FRS.

l
3.2 Nearby Industrial. Trananortation. and Military Facilities

A detailed discussion of the effects on the WVDP from these nearby sources is

provided in WVNS-SAR-001, Section A.3.2. There are no direct effects on the FRS from

these facilities.

I h 3.3 MeteoroloavO
Section A.3.3 of WVNS-SAR-001 provides information regarding meteorological

| conditions at the WVDP. The impacts of severe natural phenomena on the FRS facility

are addressed in Chapter 9.

3.4 Surface Hydroloav

Section A.3.4 of WVNS-SAR-001 provides a general discussion of the surface

hydrological conditions at the WVDP. Specific surface hydrological conditions were

not found to affect the conclusions of the analyses provided in Chapter 9.

I
j 3.5 Subsurface Hydroloav

Section A.3.5 of WVNS-SAR-001 provides a general discussion of the subsurface

hydrological conditions at the WVDP. Specific subsurface hydrological conditions
,

| were not found to affect the conclusions of the analyses provided in Chapter 9.

%
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GR2 oav and Seismoloav13.6

The geology underlying the fuel pool consists of two basic layers. The top layer,

composed of relatively loose sand and gravel, extends from the ground surface to

roughly 25 feet below grade. Underlying the sand and gravel, there exists a silty

till layer (Lavery till) which is a mixture of very fine grained heterogeneous clay I

and silt containing minor amounts of sand and stones. The silty till is typically
'

dense, compact, and moist, and is of low permeability. |

|

Prior to Main Plant /FRS facility construction, soil investigations were conducted by i

Dames & Moore (Dames & Moore, May 8, 1963) to determine the general soil conditions

at the site and to obtain soil data directly relevant to foundation design and

construction. Based on their analysis of soil borings taken at the site, Dames and

Moore recommended that the main process area be pile supported. Piles selected for i

foundation support by Bechtel were 12-BP-53 steel H-piles driven into the compact

glacial till soil stratum which underlies the site and consists of a mixture of sand,

gravel, silt and clay. In all, 476 piles were driven to elevations between 32 and 42

feet, Plant Datum. (Elevation 100 feet, Plant Datum, corresponds to the northwest

corner of the Chemical Process Cell foundation and is approximately ground level).

Pile load tests and pile driving criteria developed by Dames and Moore are summarized

in a report to Bechtel Corporation (Dames & Moore, July 19, 1963).

I
1

Section A.3.6 of WNS-SAR-001 provides a complete discussion of the geology and

seismology of the WVDP. The risks from certain severe natural phenomena to the FRS |

facility are asressed in the analyses presented in Chapter 9.

O
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4.0 PRINCIPAL DESIGN CRITERIA

i
i

Current design criteria for non-reactor nuclear facilities are specified in ;

DOE Order 6430.1A (U.S. Department of Energy, April 6, 1989), which has ueen in
'teffect since April 6, 1989. A number of the West Valley Demonstration Project !

; (WVDP) facilities, including the Fuel Receiving and Storage (FRS) facility, pre-
date the Project and DOE's presence at the site. The FRS facility was constructed |

| by Nuclear Fuel Services (NFS) according to United States Atomic Energy Commission
(AEC) license CFS-1 and design criteria in effect at the time. These criteria,

; which were originally documented in the AEC-approved Final Safety Analysis Report
(FSAR) for the fuel reprocessing plant (NFS, 1964), are given in Table 4.2-1.

|DOE-WV has concurred that in some cases pre-existing facilities, such as the FRS,

!

I facility, do not meet all of the current design criteria, but are nonetheless
judged to meet the Project's current needs (Bixby, W.W., July 17, 1989).

Significant additions or modifications to the FRS facility since 1989, such as the
[ fuel pool Submerged Water Filtration System, comply with requirements of DOE Order

6430.1A and the references contained therein.

I \
4.1 Purcome of the Fuel Receivina and Storace Facility

The Fuel Receiving and Storage (FRS) Facility is designed for the storage and
handling of spent nuclear fuel assemblies. Fuel in the FRS is stored in canisters
on racks in the fuel storage pool located in the FRS Building. Currently 85

boiling water reactor (BWR) and 40 pressurized water reactor (PWR) fuel assemblies

are in storage in a critically safe array in the fuel storage pool. Handling |

equipment and a rail line into the building allow for either over-the-road or rail

shipment of spent nuclear fuel assemblies,

i

4.1.1 Fuel characteristics

Fuel currently in the FRS has been in storage for at least 20 years.
Consequently, a significant degree of post reactor decay of the fuel has occurred, j

Physical and radiological characteristics of the spent nuclear fuel (SNF) stored

I in the pool are provided in Tables 4.1-1 through 4.1-4.
|.

fk
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4.1.2 Fuel Receivino and Storace Facility Products And BV-Droducts

The primary function of the FRS is the custodial storage of the remaining 125
spent nuclear fuel assemblies at the site and therefore there are no products from
this facility. By-products of FRS operations, including loaded pool filter
elements and ion exchange resins, and miscellaneous liquid and solid wastes,
result from operation of the fuel storage pool submerged water filtration system
and normal maintenance and operations activities. Handling and storage of wastes

generated in the FRS is discussed in Chapter 7 of this SAR.

4.1.3 Facility Functions

The FRS facility was designed for the storage and handling (including cask
loading) of SNF assemblies. Pool water quality is maintained by the fuel pool
Submerged Water Filtration System, while FRS Building air quality and temperature
is maintained primarily by the Recirculation Ventilation System. The initial
capacity of the fuel storage pool was 924 assemblies. SNF is stored in canisters

arranged on storage racks. The original pool configuration consisted of 42 racks

arranged in a north-south orientation, each rack having a capacity of 22
canisters. Facility modification activities in 1987 resulted in the removal of 31

of these storage racks, thereby leaving the 11 racks that presently exist.
Currently, 125 SNF assemblies are stored in the pool. The FRS facility does not
process or otherwise utilize the existing stored nuclear material and no

additional receipts of fuel at the WVDP are planned.

4.2 Structural and Mechanical Safety criteria

The FRS Building was constructed as part of the original NFS facility, which was
designed for NFS by Bechtel in 1963 as a conventional chemical process plant to
conventional seismic standards. Structural design codes referenced by the Bechtel

design specifications are given in Table 4.2-1.

Specific FRS design criteria have not been relied upon in Section 9.2 in

demonstrating that the consequences of all credible, bounding accidents within the
FRS are below the evaluation guidelines specified in Section 9.1.3.

SAR:0006010.05 4-2
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4.2.1 Wind Loadings

See Section A.4.2.1 of WVNS-SAR-001 for a discussion of the characteristics of the
design basis wind loadings in place at the WVDP.

!

4.2.2 Tornado Loadings

IFollowing the decision to cease reprocessing of spent nuclear fuel, several
tornado and wind studies were performed for the NRC to determine a design basis
magnitude for a tornado at the NFS site. Lawrence Livermore National Laboratory ,

I

(LLNL) sponsored these' studies as part of a larger DOE-funded study. The LLNL
study (Fujita, T.T., 1981) reviews fastest mile-per-hour wind probabilities for '

Ithe West Valley site. The results of this study were compared to an earlier study
that he had performed for the NRC and the work of Simiu, et al. Another study was

|
performed by Mcdonald (Mcdonald, J.R. , July, 1981) for the same LLNL/ DOE program. |

JThis study examined both tornado and straight wind probabilities. Characteristics '

of the WVDP design basis tornado are based on these studies and are given in
/h Section A.4.2.2 of WVNS-SAR-001. IQi

4.2.3 Flood Damian
'

i

t

See Section A.4.2.3 of WVNS-SAR-001 for a discussion of flood protection )
i requirements at the WVDP.
|

4.2.4 Missile Protection

! See Section A.4.2.4 of WVNS-SAR-001 for a discussion of characteristics of
| |'

tornado-induced missiles used at the WVDP. i

|
4.2.5 sel==ic Damian

The design basis earthquake employed at the WVDP has been selected based on l

; probabilistic assessments of earthquake exposure using the graded approach of DOE-

{ STD-1023-95. (See Sections A. 3. 6.1 and A. 4.2. 5 of WVNS-SAR- 001, and DOE-STD-1020-
!

T 94 and DOE-STD-1021-93 for related information. ) This event corresponds to a peak
'
,

SAR 0006010.05 4-3
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horizontal ground acceleration of 0.1 g, with a vertical component of two-thirds h
the horizontal (i.e., 0.067 g) and an annual recurrence frequency of SE-4. The

peak ground acceleration response spectra for the WVDP site, derived using
DOE-STD-1024-92 guidelines, results in a peak ground acceleration anchored
(highest f requency) at 0.0789 The design basis earthquake peak ground

acceleration response spectra, anchored at 0.1g, was developed using the standard
Design Response Spectra and associated damping values given in NRC Regulatory
Guides 1.60 (USNRC, 1973a) and 1.61 (USNRC, 1973b). This results in a design

basis earthquake response spectra that conservatively envelopes the response
spectra evaluated using the DOE Standard methodology over the entire range of
frequencies.

The current design basis seismic criteria will be applied to new facilities and

major modifications to existing facilities at the WVDP. These criteria, however,

were not used 'n the design of the original NFS f acilities, including the FRS. At

the time of FRS construction (1964) no specific seismic standards had been
established for nuclear fuel reprocessing facilities. In lieu of these standards

the facility was designed to meet requirements of Uniform Building Code (UBC)
Seismic Zone 3 specifications. The UBC is a static method of analysis appropriate
for non-critical facilities.

To assess the seismic safety of the Fuel Receiving and Storage facility, several
investigations have been conducted on the structural integrity of the FRS
Building, pool, and fuel storage racks by various investigators. These analyses

include:

I,

1. Blaw-Knox (1972)- the structural integrity of the FRS building and pool were
evaluated for tornado and earthquake loading.

2. Lawrence Livermore Laboratory (1978): a structural analysis of the Fuel
Storage Pool was performed using a three-dimensional finite element model to I

study operating loads including thermal gradients, seismic induced loads,
and impact load from a dropped fuel cask. This report was reviewed by the
NRC (1979 & 1982).

O|
|
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3. SAI (1981): performed a seismic evaluation of the storage racks for the
spent fuel cells in the pool.

4. Dames & Moore (1992): structural integrity evaluation of an empty fuel
receiving pool for dry storage usage.

Results of these analyses are presented in Table 4.2-2 and are compared to an
evaluation basis earthquake (EBE) for the FRS, which, for this SAR, has the
magnitude and characteristics of the current WVDP design basis earthquake (DBE)
identified above.

t

!
(Note: Evaluation Basis is the terminology the Department of Energy utilizes for
describing the conditions against which an existing facility is evaluated when '

those conditions, such as seismic design, are not adequately described in the I

original facility design basis. For assessing the safety of current FRS
facilities, the characteristics of evaluation basis criteria are the same as
current design basis criteria for construction of new facilities at the WVDP. |

|These criteria are specified in Section A.4.2 of WVNS-SAR-001.)

4.0.6 Snow Leadina
I

See Section A 4.2.6 of WVNS-SAR-001 for a discussion of estimated snow loadings
used at the WVDP.

4.2.7 Process- and Eauin= ant-Derived Loads

The parameters used to establish process and equipment loads for the FRS are not
fully specified in the historical record of the site. Design considerations for |
new facilities and modifications to existing facilities will include all feasible |

load combinations, including process- and equipment-derived 1 cads, in accordance
I

with applicable building and design codes,

i

: i

! !
l

t
4 i

./

'
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4.2,8 combined Load criterie.

1

Parameters used to establish the combined load design of the FRS are not fully

specified in the historical site record. However, as with process- and equipment-

derived loads, it may be assumed that conservative values were factored into the

original design, based on performance of the systems.

4.2.9 Bubsurface Hydrostatic LoadiDSR

Design criteria for subsurface hydrostatic loadings on FRS structures below grade

are not specified in the historical site record; however, these loadings have been

calculated in evaluation of the structural integrity of the pool with the pool in

a drained condition (Dames & Moore, 1992). Section A.4.2.9 of WVNS-SAR-001

provides a discussion of subsurface hydrostatic loadings for developing design

criteria for new facilities at the WVDP.

4.2.10 Temnerature Demian LoadinER

O
The WVDP has a freeze protection program in place to prevent damage to existing

equipment and facilities due to cold weather. Requirements for freeze protection

are incorporated into new designs. Facilities are equipped with heating systems

and are insulated to maintain inside temperatures above freezing. The FRS

building foundations and buried utilities are placed below the frost line of 1 m

(3 ft).

4.3 Rgfety Protection Systgag

4.3.1 General

l

I The FRS facility has been designed for the safe storage and handling of a wide
|
j range of spent nuclear fuels. Criticality control, confinement of radioactive

contamination, and control of worker radiation exposure are the primary safety

concerns.

O
SAR:0006010.05 4-6
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4.3.2 Protection Throuah Defanne-in-Danth

. The design and operation of FRS facilities provides defense-in-depth for public
and worker safety during normal, off-normal, and accident conditions.

| Implementation of the defense-in-depth philosophy ensures that layers of defense.
1

| are provided against the re3 ease of radiological and hazardous materials such that '
,

no one layer by itself is completely relied upon. The primary layers of defense
! for the FRS are given below in order of relative importance: i

'
<

;

Confinement barriers*

|

Personnel training|
*

]i

l Administrative planning and controls*

:

I

t

Details of FRS facility design and operations are discussed in Chapters 4, 5, and $

6 of this SAR while personnel training and administrative controls are discussed
i

j in Chapters 8, 10, 11, and 12. Elements of these design features and [
L

| administrative controls, as they relate to defense-in-depth, are discussed below. ;
!

I
4.3.2.1 Confinement Barriers )

i

| Confinement barriers are provided in the FRS facility to prevent the uncontrolled i

|

release of radioactive materials into the environment. The first confinement l

barrier for the spent nuclear fuel is provided by the fuel cladding. Control of i

i

water quality in the fuel storage pool ensures that degradation of this barrier is
!

. minimized. A second barrier to the release of radioactive materials to the |

environment from the spent nuclear fuel is the shielding water in the storage |

pool. Radioactive material released from the fuel into the pool would disperse I

and be handled by the fuel pool Submerged Water Filtration System. A third )
I

barrier to the release of radioactive material from the spent fuel is the concrete I

walls and floor of the fuel storage pool and cask unloading pool. A final barrier

is provided by the silty till layer (Lavery till) underneath the pool structure i

I
1 which is a mixture of very fine grained heterogeneous clay and silt containing |

lminor amounts of sand and stones. The silty till is typically dense, compact, and

| moist, and is of low permeability.
|

| . |

i. <
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Confinement barriers for the radioactively contaminated wastes generated in the
Submerged Water Filtration System have also been provided. Resin wastes from the
treatment system are transferred to a polyethylene high integrity container (HIC)
located in the adjacent Radwaste Treatment Building. This container provides the

primary barrier to release of this material. Concentric concrete and steel
radiation shields around the HIC provide a second barrier to an unplanned release.
The Radwaste Treatment Building has been provided with an 18 cm (7 in) high berm
that completely surrounds the perimeter of the pad on which the storage container
is located. This berm, and an associated sump, constitute a third confinement
barrier. The metal structure of the Radwaste Treatment Building would afford some
degree of confinement in the event of an airborne release of radioactive

contamination.

Confinement for loaded resin contained in full HICe is provided by the high
integrity container itself and by concrete storage containers (Surepaks) which are
located in the North FRS yard.

4.3.2.2 Personnel Training

Qualification standards and training requirements are established for all FRS
operations positions. Operators are qualified in accordance with documented

performance-based training programs. This training includes responsibilities and
actions during emergency situations. Periodic emergency drills are performed,
with follow-on critiques, to gain experience and confidence and to ensure that

personnel are rs.'ady to respond to accident situations.

4.3.2.3 Administrative Planning and Controls

Fuel Receiving and Storage facility operations are accomplished through a clearly
defined organizational structure with well defined responsibilities. Operations

are conducted in accordance with a protocol that has been established both

procedurally and through training. Operational and maintenance activities are

controlled through the use of WVNS procedures that inplement applicable DOE
Orders. j

O
ISAR:0006010.05 4-8
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i

(J/~~)The WVDP Industrial Hygiene and Safety Manual (WVDP-011) establishes the policies
| 's.

| used to control chemical and industrial hazards for all West Valley operations.
1

Safety is ensured through facility and equipment design, protective clothing and
| equipment selection, personnel training, and administrative controls.

The WVDP Radiological Controls Manual (WVDP-010) establishes the control

organization, staffing and training requirements, performance goals, control zones
and associated levels, posting and labeling requirements, and other administrative
control requirements associated with work in radiation and contamination areas.
Operations within radiologically contaminated areas require the use of work
control practices to maintain exposure ALARA These practices include the use of

radiation work permits, pre-job briefings, personnel protective equipment and
| clothing, and dosimetry.

| The WVDP utilizes Process Safety Requirements (PSRs) to reduce worker risk and

focus attention on those systems under the direct control of the operator that are

important to the safe operation of FRS activities. These requirements define
! f-ss ;

( { limiting conditions for operation, surveillance requirements, and actions, and
| %''/ )

provide the associated bases for systems and/or components under the direct
|

control of the operator. Process Safety Requirements are identified per the
|

DOE-WV approved radiological, nonradiological, and worker risk-reduction criteria |
|

defined in WV-365 and are implemented through standard operating procedures and
other documentation. Procedure WV-365 specifies the approval authority for a PSR, )
which may be WVNS or DOE-WV, depending upon the criterion or criteria which has |

!

I necessitated the requirement.
|

|

j 4.3.3 Protection by Eeuioment and Instrumentation Selection
1

Procurement of new equipment and instrumentation for operation of the FRS facility
v

|
| is done in con,pliance with WVNS's Quality Assurance Program which is described in '

| Chapter 12 of WVNS-SAR-001. Existing equipment and instrumentation is subjected
|

| to inspection and testing commensurate with its intended use. Safety Class ano

Quality Level designations of the individual components of the FRS facility, Main
Plant, and support facilities are given in WVDP-204. See Section 5.4.8 of this

i

(O SAR for a discussion of site-wide and FRS facility-specific communications anta

~-)
'

alarms.

t
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4.3.4 Nuclear criticality Safety

The potential for a nuclear criticality accident exists in the handling and

storage of spent nuclear fuel. Hence, several features were incorporated into the

FRS facility design, and several operational practices are followed in accordance I

with SOPS, to prevent an inadvertent criticality. Equipment used in the transfer

and handling of fuel is provided with stops and limit switches to prevent unsafe |
conditions, Fuel is maintained in subcritical geometries through storage in
rack-mounted canisters provided with spacers that ensure adequate spacing between
adjacent assemblies. Administrative controls regarding the movement and storage <

1

location of spent nuclear fuel assemblies also exist to prevent an inadvertent

criticality.

|

A detailed discussion of the engineered features and administrative controls that

ensure criticality safety during storage and handling operations in the FRS is

contained in Section 8.7 of this SAR.

4.3.5 Radioloolcal Protection

Operations and maintenance activities at the WVDP are performed in accordance with
WVDP-010, " Radiological Controls Manual," which is based on the requirements of |

l

Title 10, Code of Federal Regulctions, Part 835. Shield walls, confinement and
{

containment structures as well as administrative controls (e.g., procedures,

training, etc.) are used as necessary to maintain radiation doses to

occupationally exposed personnel as low as reasonably achievable (ALARA),
Personnel protective equipment (e.g., anti-C's and respiratory protection) is worn

when required by radiological conditions, as prescribed by WVDP-010. In addition,

system decontamination and flushing may be performed when contact maintenance is
required.

!

l
l

l

|

|

9
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|
'

4.3.5.1 Access Control! [
(

,

Area access in the FRS facility is dictated by the requirements of the WVDP

Radiological Controls Manual (WVDP-010) and 10 CFR 835. The FRS is posted as a

i radiological buffer area. Access to the FRS is provided to authorized individuals j
!

1
| through key card portal control. I

l !

4.3.5.2 Shielding

Spent nuclear fuel in the fuel storage pool represents the greatest source of

! radiation in the FRS facility. Engineered features in the FRS have been provided !

to ensure that a sufficient quantity of water is maintained above the fuel

assemblies to reduce surface exposure levels to below 1 mrem /hr above background.
Original design requirements for mechanical stops and limit switches on fuel

handling equipment ensure that at least 3.4 m (11 ft) of shielding water is

maintained by restricting the upward movement of the fuel. Although these limits |

remain in place, the radiation levels of the fuel currently in storage is much

['' lower than that of the original design basis fuel due to the significant amount of'

\
'- post reactor decay that the fuel has undergone. Consequently, a lesser amount of

shielding water is sufficient to attenuate the radiation levels to achieve the

dose rate requirement specified above.

A second source of radiation in the FRS is the waste that is generated during the

operation of the fuel pool Submerged Water Filtration System. Loaded pleated-

paper filters removed from the pool filter are placed in 208 L (55-gal) drums that

are provided with an amount of cement lining that is sufficient to ensure that

external contact dose rates are below 100 mrem /hr. Loaded resin from thr.

underwater ion exchange unit is sluiced to a HIC in the Radwaste Treatment

Building. A 36 cm (14 in) steel-reinforced inner concrete shield and a 5 cm (2

in) outer carbon steel shield are provided to attenuate the radiation from a full

HIC, which has an estimated contact dose rate of 3 rem / hour to 15 rem / hour on the

| side, to less than 5 mrem /hr in the Radwaste Process Building. A full HIC that

has been removed from its shield container in the Radwaste Process Building is

| transferred to a concrete storage cask (Surepak) with cover and polyethylene liner

(''} that is used for temporary storage of a loaded HIC.

| \s /
! SAR 0006010.05 4-11
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I

4.3.5.3 Radiation Alarm Systems

!

Continuous air monitors are provided in the FRS facility to detect airborne
contamination. During fuel storage, area radiation detectors are provided to

i

alert workers to unusual / upset conditions. An area radiation detector that alarms
20 mrem /hr above background is present on the service bridge during fuel )at

handling. 1
|

|

4.3.6 Fire and Exnlosion ProtectiWD

Flammable materials are stored in approved flammable storage lockers in the FRS
Building, thereby minimizing the fire potential. The FRS facility does not

process substances with an explosive potential. I

The FRS facility and supporting facilities have fire suppression systems
commensurate with requirements specified in DOE Order 5480.7A and National Fire
Code documents. A fire station, which includes a 3.8 cm (IM in) hose connected to

the site fire water supply loop, is located in the north operating aisle of the
FRS Building. (See Section B.5.3.1 of WVNS-SAR-002 for a discussion of site fire l

protection water supplies.) ABC-type fire extinguishers are also located |

throughout the building. Fire protection in the Radwaste Process Building and
Recirculation Ventilation Building is provided by fire extinguishers as well. )

4.3.7 Radioactive Waste Handljna and Storace

Loaded resin and used filter cartridges generated during the operation of the fuel
pool Submerged Water Filtration System are stored in HICs and 55 gal drums,
respectively. Filter cartridges and resin are replaced through remote operations.
Storage for full HICs is provided in shielded casks in the north FRS yard. Drums |

containing used filter cartridges are stored in the Lag Storage facility prior to |

permanent disposal. Liquid wastes are processed at the Low-Level Waste Treatment

Facility (LLWTF) . The LLWTF is described in Section B.7.5 of WVNS-SAR-002.

O
SAR:0006010.05 4-12
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[ 4.3.8 Industrial and ch==4 cal Safetv-v
1

Administrative controls concerning industrial and chemical safety are found in the
WVNS Industrial Hygiene and Safety Manual (WVDP-011) which is based on DOE Order
5403.1A,

" Occupational Safety and Health Program for DOE Contractor Employees at
Government-Owned Contractor-Operated Facilities." Processes in the FRS facility
do not require the use of hazardous chemicals. j

|4.4 Classification of structures, svatems, and connenents

Systems, structures, or componente required to mitigate the off-site consequences
of accidents below the evaluation guidelines given in Section 9.1.3 are designated
as safety class systems, structures or components. As demonstrated in
Section 9,2, no credit has been taken for FRS equipment or facilities in the
evaluation of the consequences of facility accidents. All off-site consequences
of the evaluated (bounding) accidents are below the evaluation guidelines. The l

FRS facility therefore contains no systems, structures-or components required to
( be designated as safety class, as defined by DOE 5480.23. In addition, no i

equipment is required to maintain the on-site doses below the evaluation guideline
levels specified in Section 9.1.3 and therefore there are no safety significant
systems, structures, or components in the FRS.

Safety Class and Quality Level designations censistent with the classification
system of DOE 6430.2A are provided in WVDP-204, "WVDP Quality List (Q-Lis t) , " for

the individual components of the FRS facility. Retrofitting of pre-existing
equipment to Safety Classes and Quality Levels to meet the requirements of the
current OM Manuals is not required.

4.5 Decommissionina

The FRS facility was designed to facilitate eventual decontamination and
decommissioning activities. NFS drained and decontaminated the fuel storage pool

|
'

in 1973 prior to anticipated facility expansion, and in 1987 approximately 75
percent of the storage racks in the pool were removed and size reduced. Most FRS

facility equipment and piping was designed to be remotely flushed, thereby

SAR:0006010.05 4-13
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minimizing doses to workers during removal and size reduction activities.

| Decommissioning activities will be performed in accordance with Deps.rtment of
Energy requirements that are applicable at the time of FRS facility

| decommissioning.
1

O

u

f

t

O
SAR:0006010.05 4-14

.,



- ._
-.~ , - -..,.-._~..... -.-.-- _.~~-_.~...~ _.- --- ... . - -.- .. .- ..

WVNS-SAR-012
Rev. O

[ REFERENCES FOR CHAPTER 4
s ,

Bixby, Willis W. July 17, 1989. DOE Order 6430.lA. Letter to R.A. Thomas
CBL 010:89-0902:89:01 (DW:89:0365).

|
;

j Blaw-Knox Chemical Plants, Inc. December 12. 1972. Evaluation of the Fuel I

Receiving and Storage Structure for Tornado and Earthquake Forces.

!

Dames & Moore. May 4, 1992. Analysis of FRS Pool Wall with Pool Empty. R.R.
| Blickwedhl.
| !

!
Fujita, T. Theodore. 1981. Tornado and High Winds Hazards at Western New York

Sta te Nuclear Service Center. West Valley, New York.
i

|

|
| International Conference of Building Officials. 1961 Edition. Uniform Building

Code.
|

)

Kennedy, R.P. et a1. June 1990. Design and Evaluation Guidelines for Department
of Energy Facilities Subjected to Natural Phencenena Hazards. LLNL Report UCRL-

15910. |

LLL, 1978 Lawrence Livermore Laboratory, Structural Analyses of the Fuel

Receiving Station Pool at the Nuclear Fuel Service Reprocessing Plant, West
Valley, New York, (UCRL-52575), May, 1978.

iMcdonald, James R. 1981. Assessment of Tornado and Straight Wind Hazard i

Probabilities at the Western New York State Nuclear Service Center, West Valley,
New York.

!

Nuclear Fuel Services, Inc. 1962. Final Safety Analysis Report: Spent Fuel i

Reprocessing Plant. Nuclear Regulatory Commission Docket 50-201. l

SA1. December, 1981. Seismic Resistence Capacity Evaluation of Spent Fuel
Storage Racks and Fuel. SAI Report SAI-148-026. NUREG/CR-2236.

r

|

|'
l

SAR:0006010.05 4-15

I

. - . - . . _ . . - . _



WVNS-SAR-012
Rev. O

REFERENCES FOR CKAPTER 4 (Continued)

O
Siniiu E. , M.J. Cangery, J.L. Filliben. 1979. Extreme Rind Speeds at 229 Stations

in the Continental United States. Science 118, National Bureau of Standards, pp.

314.

U.S. Nuclear Regulatory Commission. 1973. Regulatory Guide 1.60, Design Response

Spectra for Seismic Design of Nuclear Power Plants.

1973. Regulatory Guide 1.61, Damping Values for Seismic Design of.

Nuclear Power Plants.

1979. L.C. Rouse Letter to NFS, Docket 50-201, May 14..

January, 1982. Safety Evaluation of the Dormant West Valley.

Reprocessing Facility. Docket 50-201.

U.S. Department of Energy. April 30, 1992. Change 1 (March 10, 1994.) DOE Order

5480.23: Nuclear Safety Analysis Reports. Washington, D.C. U.S. Department of

Energy.

August 12, 1992. DOE Order 5480.24: Nuclear Criticality Safety..

Washington, D.C.: U.S. Department of Energy.

June 22, 1983. DOE Order 5483.1A: Occupational Safety and Health.

Program for DOE Contractor Employees at Government-Owned Cont.ractor-Operated

Fa cili ti es. Washington, D.C.: U.S. Department of Energy.

April 6, 1989. DOE Order 6430.1A: General Design Criteria..

Washington, D.C.. U.S. Department of Energy.

l
July, 1994. DOE Standard DOE-STD-3009-94: Preparation Guide for.

U.S. Department of Energy Nonreactor Nuclear Facility Safety Analysis Reports.

Washington, D.C.. U.S. Department of Energy.

O1
|

|
SAR:0006010.05 4-16

1
|

_ _ . _ _ _ . . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __



_m. . . - . . _ _ . _ .._ . m ..._. . _ _ _ _ _ . . . . . . . _ . _ _ _ _ _ . . _ . - _ . . . . . _ . . _ . _ _ _ . _ . _ _ . . . . . . . . . . _

)

WVNS-SAR-012
Rev. O

REFERENCES FOR CHAPTER 4 (Continued)O
d

1994. DOE Standard DOE-STD-1020-94: Natural Phenomena Hazards.

|

Design and Evaluation Criteria for Department of Energy Facilities. Washington,
i D.C.: U.S. Department of Energy.
;

1
| '

|| 1993 DOE Standard DOE-STD-1021-93: Natural Phenomena Hazards. '
!

Performance Categorization Guidelines for Structures, Systems, and Camponents.
Washington, D.C.. U.S. Department of Energy.

I
i

i

1992. DOE Standard DOE-STD-1024-92: Guidelines for Use of.

| Probabilistic Seismic H zard Curves at Department of Energy Sites. Wanhington,a

D.C.: U.S. Department of Energy.

l'
) Occupational Radiation Protection,10 CFR 835..

|

|
1

West Valley Nuclear Services.Co., Inc. WV-365. Preparation of WVDP Safety I
i

| Docaments. (Latest Revision.) West Valley Nuclear Services Co., Inc.
'

i

?
^

WV-905: Radiation Protection and Nuclear Criticality Safety..

| (Latest Revision.) West Valley Nuclear Services Co., Inc,

l

WVDP-010: WVDP Radiological Controls Manual (Latest Revision.).

! West Valley Nuclear Services Co., Inc.

i WVDP-011: Industrial Hygiene and Safety Manual (Latest Revision.)__.

West Valley Nuclear Services Co., Inc.

WVDP-162: Nuclear Criticality Safety Program Plan. (Latest.

Revision.) West Valley Nuclear Services Co. , Inc.

} WVDP-204: WVDP Quality List (Q List) (Latest Revision.) West.

|
Valley Nuclear Services Co., Inc.-

i

!*
' 1

'SAR:0006010.05 4-17
I,

|



WVNS-SAR-012
Rev. O

REFERENCES FOR CHAPTER 4 (Continued)

O.

Safety Analysis Report WVNS-SAR-001: Project Overview and General

Information. (Latest Revision.) West Valley Nuclear Services Co., Inc.

Safety Analysis Report WVNS-SAR-002: Safety Analysis Report for Low-

Level Waste Processing and Support Activities. (Latest Revision.) West Valley

Nuclear Services Co., Inc.

O

O
SAR:0006010.05 4-18

|

-- - -- - -_ -__-._______--____________-______________________



- - - - - - - - . . . -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - . - - - - - - - -

m) U
.

.

WVNS-SAR-012
Rev. 0'

; TABLE 4.1-1

CHARACTERISTICS OF. FUEL STORED IN THE POOL

i

,

Average Reactor
Reactor / Type Total Spent Nuclear Fuel Burn-up Discharge Date Received

# of Assemblies- MTU" Assembly Size MWD /MTU~ Date at West Valley
'

Ginna/PWR 15.06 198mm x 198mm x 4064mm 10,000- 3/71 2/73-6/73
4C (7.8" x 7.8" x 160.875") 21,000 5/72 2/73-6-73

Big Rock 10.50 165mm x 165mm x 2134mm -11,300 6/68 2/73-9/73
Point /BWR (6.5" x 6.5* x 84") 4/69 11/74

85 2/71 11/74
'.3/72 11/74
4/73 11/74
5/74 11/74

'Initial Loading*

;

|
'

5

.

[
?

f

I
!
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TABLE 4.1-2

BWR FUEL ASSEMBLY PARAMETERS

aPELLET OUTER CLAD ROD OUTER ROD NUMBERASSEMBLY ARRAY DIAMETER THICK DIAMETER PITCH MASS U OFTYPE (in) (in) (in) (in) (kg) ASSEMBLIES
B 11x11 0.373/0.275 0.034 0.449/0.344 0.577 132 2

C 11x11 0.373/0.275 0.034 0.449/.0344 0.577 121 4

E 9x9 0.471 0.040 0.562 0.707 141 51
F 9x9 0.471 0.040 0.562 0.707 137 15
D 7x7 *0.620 0.040 0.700 0.921 133 4

D 8x8 *0.500 0.035 0.570 0.807 113 2

D(EG) 9x9 0.471 0.040 0.562 0.707 136 4

EP 9x9 #0.471 0.040 0.562 0.707 118 3

5.33

(Pu)_

NOTES: * Assumed Value with no diametrical gap.
# Assumed value based on other 9x9 assemblies.

SAR:0006010.05 4-20
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[~'} TABLE 4.1-3
\._)

PWR FUEL ASSEMBLY PHYSICAL CHARACTERISTICS

Rod Array 14 x 14

Rods Per Assembly 179

Instrument / Control Rod Guide Tubes 17

Rod Pitch (in) 0.556

Rod O.D. (in) 0.422

Clad Thickness (in) 0.024

UO, Pellet Diameter (in) 0.367

Assembly Length (in) 160,875

Length of Control Rod (in) 161.380

Active Puel Length (in) 144

Initial Uranium Loading (kg) 382.18

Initial Enrichment (wt% U-235) 3.473
, - ~ ~ .

( ) Guide Tubes:
\~'

Quantity - 16
Material - stainless steel
OD (in) - 0.5375

'

ID (in) - 0.5075

Instrument Tube:
OD (in) - 0.422
ID (in) - 0.3455

" Control" Rod:

Outer Stainless Steel Tube:
OD (in) - 0.432
ID (in) - 0.393

, " Control" Rod:
'

Inner Stainless Steel Tube:
OD (in) - 0.312
ID (in) 0.268-

|

|

l
!

Tf

(._.)
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TABLE 4.1-4

PWR POISON ROD AND FILLER ROD CHARACTERISTICS

Filler Rod:
Diameter (in) 0.370 (min)-

Length (in) 141.75-

Material (in) Aluminum Alloy-

Poison Rod:
Stainless steel tube:

OD (in) - 0.426 (min)
Wall (in) - 0.013 (min)

B,C Pellet:

Diameter (in) - 0.388 (min)
Pellet Stack (in) - 141.50
Density (g/cm') - 1.72 (min)
B1 (atom %) - 19.6 (min)
Total Boron (wt %) - 73 (min)
Total B + C (wt %) - 98 (min)

O

O
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TABLE 4.2-1

i

%J

FUEL RECEIVING AND STORAGE FACILITY DESIGN CRITERIA

|Structural Design Codes 1

NYS New York State Building Code, 1961 Edition.

UBC Pacific Coast Building Officials Conference
Uniform Building Code, 1961 Edition.

ACI American Concrete Institute
| Building Code Requirements for Reinforced Concrete,

ACI 318-56.

AWS American Welding Society
Standard Code for Arc and Gas Welding in Building
Construction, AWS D1.0-46.

AISC Specification for Design, Fabrication, and Erection of

_
Structural Steel for Buildings, 1961, 5th Edition.

f Design Loads 2

Snow Load 40 psf on roof areas

Wind Load 100 mph wind
f%

Earthquake UBC Zone 3 (1961)i

Construction Materials 2

Masonry Walls Concrete block

Concrete Walls 2 3,000 psi concrete

Reinforcing Steel 2 60,000 psi (yield strength)

Structural Steel ASTM A 36

Standard Bolts ASTM A 307, Grade B
|

| (1) - As referenced by Bechtel in the desig. specifications for the original
| reprocessing plant.

(2) - Specific to the FRS.

(~%
i I
G'
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TABLE 4.2-2

SUMMARY OF FRS SEISMIC ANALYSES RESULTS j

Blaw-Knox wypp i

1972 LLL 1978 SAI 1981 1982-1992

Earthquake Criteria
OBE 0.06 g --- --- ---

DBE 0.12 g 0.2 g 0.19 0.1 g

Tornado Criteria
Wind 200 mph --- --- 160 mph
Pressure 1 psi --- --- 0.35 psi

Fuel Pool M.S.*
Full OK 0.16 g --- >1.5
Empty --- --- --- <1,o

Canister Racks OK --- 0.19 g <1.0

* M.S. = Margin of Safety

9'

I
|

O
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5.0 FACILITY DESIGN

5.1 s"-- rv Damerintion
i

L 5.1.1 Location'and Facility Lavout

I The Fuel Receiving and Storage (FRS) facility is located within the Western New
York Nuclear Service Center (WNYNSC) . The primary buildings and outdoor

structures.that comprise the FRS facility, and their relationship to the Main
Plant (which is discussed in WVNS-SAR-002) are shown in Figure 5.1-1. The FRS

Building is located on the east side of the Main Plant. The Radwaste Procecs

Building (or Hittman Building) houses equipment for the Radwaste Process System,
including the shielded containers and support equipment for storing loaded ion

j exchange resin. The Recirculation Ventilation Building houses major components of
the Recirculation Ventilation System, which services the FRS Building. A small

| building on the south side of the FRS facility. serves as a change room and office ||-
!area for operations personnel.
]

| O .1.2! 5 Prineinal Features
|

|
,

j 5.1.2.1 Site Boundary

|

| The boundary of the WNYNSC is shown in Figure 5.1-2. This boundary encompasses

approximately 3,345 acres and is irregular in shape. The site encloses the entire
downstream portion of Buttermilk Creek to its confluence with Cattaraugus Creek.
The perimeter of this entire area is enclosed within a 3-strand barbed wire fence.

|

5.1.2.2 Property Protection Area|

The Property Protection Area is comprised of approximately 220 acres located near
the center of the WNYNSC. This area is enclosed by a 2 m (6 f t) high chain link
fence topped with three strands of barbed wire. Nearly all the Project facilities

| are located within this area. Access to this area is controlled by the Project
| security force.
1

i

.%..
'
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5.1.2.3 Sito Utility Supplies and Systems

!

Site utilities are located and controlled from a Utility Room (UR) adjacent to
(and on the south side of) the Main Plant. Electrical feed to the UR is routed

overhead from an on-site substation. Water to the site is provided from two man-

| made on-site reservoirs located approximately 1.3 km (0.8 mi) southwest of the
|
- plant. Water from the northernmost reservoir is pumped via a buried 20 cm (8 in)

! diameter pipe to the UR. The southern reservoir is maintained as a backup to the

, primary supply. Natural gas is routed to the site via a 25 cm (6 in) high
!

pressure gas line and is regulated and metered at the UR. The sanitary sewage

treatment facility, or Waste Water Treatment Facility, is located south of the

Main Plant.

5.1.2.4 Principal FRS Features

| The FRS facility is comprised of structures and equipment for the storage and
!

shipment of spent nuclear fuel (SNF) and for the maintenance of water quality in
the Puel Storage Pool (FSP) and Cask Unloading Pool (CUP). Principal features

include:

Fuel storage pool*

r

1

Cask unloading pool+

!

j Cask loading area+

I

t

I

| cask, canister, and fuel handling equipment+

!
i

i Cask decontamination stall+

i
t

|

| Loaded resin transfer and storage equipment*

Fuel pool Submerged Water Filtration System+

Recirculation Ventilation System+

SAR:0006010.06 5-2
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5.2 Eggl Receivino and Storagg Facility

5.2.1 Structural snacifications

The FRS Building was constructed Ln accordance with various criteria in effect at
the time (e.g., 1961 New York Ste.te Building Code, 1956 American Concrete

Institute [ACI) Code 318, and the 1951 Uniform Building Code) . The fuel storage
!. pool was designed to fulfill the seismic requirements of the 1961 Uniforr Building

Code for Zone 3.

|

5.2.2 Lavout of the Fuel Receivina and Storace Facility

!

|

| 5.2.2.1 Building Plan and Sections
1

,

A plan view of the FRS Building and equipment layout within the building are shown
in Figures 5.2-1 through 5.2-3. The Radwaste Process Building contains the
equipment for dewatering and storing spent ion exchange resin. Radwaste Process
Building plan and elevation views are provided in Figure 5.2-4. The Recirculation!D Ventilation Building is also located in the north FRS yard. This building

L contains the equipment that provides the majority of the heating, ventilation and
!
'

air conditioning (HVAC) requirements.

'

5.2.2.2 Confinement Features
1

The FRS Building was not designed for radioactive contamination confinement;
however, filters in the Recirculation Ventilation System would substantially

'- decreace the amount of airborne radioactive materials in the FRS Building should
! an upret event lead to elevated levels of airborne contamination. The FRS
i

| Building (i . e . , walls , floor and roof structure) would also provide some measure |

of confinement in the event of an airborne release. No evaluation has been made
j to quantify the degree of confinement provided by the FRS Building and HVAC

systems, nor has credit been taken for this confinement in the accident analyses !

provided in this safety Analysis Report (SAR).*

9

i O
i -
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Key components of the fuel pool Submerged Water Filtration System are located
entirely within the fuel storage pool. An air operated diaphragm pump used in ion
exchanger resin handling is located in a concrete pit that is located adjacent to
the fuel pool. Any spills associated with the fuel pool Submerged Water
Filtration System would be contained in either the fuel storage pool or the
adjacent concrete pit.

1

The Radwaste Process Building is equipped with provisions for the confinement of
radioactive materials. The foundation perimeter is bermed and a sump located in
the southwest corner of the building provides for spill collection. The berm is

sufficiently high to provide containment. for a volume of liquid equal to
150 percent of the volume of a high integrity container (HIC). Sump contents may

be pumped to the site interceptors (a basin used for the collection and batch
sampling of plant liquid effluents) via a floor drain in the FRS Building.

5.2.3 Fuel Receivina and Storace Building

The FRS Building, which serves as a weather structure for the primary FRS
components, is a steel-framed structure with exterior steel siding. Major
components of the FRS Facility located within the FRS Building include the Fuel
Storage Pool (FSP) where spent fuel assemblies are stored under 3.4 m (11 ft 6 in)
of water that provides cooling and radiation shielding; the Cask Unloading Pool
(CUP) where the spent fuel assemblies are loaded under water to the shipping cask
from the storage canisters; the Submerged Water Filtration System which provides
treatment of the water in the FSP and CUP; and Cask Loading Area which serves as
the staging, decontamination and loading area for fuel shipping casks. These

areas are discussed in the following sections. A pit area located within the main
pool wall boundaries, adjacent to the C'JP and to the northeast corner of the FSP
was the location of the original fuel pool water treatment equipment. This

equipment is no longer utilized and is being placed out-of-service. Plan and

section drawings of the FRS Building are shown in Figures 5.2-1 through 5.2-3.

Assessments of the FRS Building have been performed to determine the response of
the structure under the seismic loads of an evaluation basis earthquake (EBE) of I

f0.1 g peak ground acceleration. As indicated in section 5.2.3.3.3, it is not

lSAR:0006010.06 5-4
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|
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expected that the steel-framed weather structure would fail catastrophically under '

the forces of an earthquake of this magnitude. The interface of the FRS Building |

and the Main Plant building is a 20 cm (8 in) masonry block wall that is part of !

the original Main Plant building. This wall, and its capacity to withstand
i

evaluation basis seismic accelerations, was deemed to be a potential vulnerability
for the spent fuel assemblies that remain in the Fuel Storage Pool,

i

-In response to this perceived vulnerability, Dames & Mr. ore performed an assessment I

! to evaluate its integrity under EBE loadings (Dames & Moore, 1995). The results
,

of this analysis determined that at earthquake ground accelerations of 0.15 g (1.5
x EBE) small pieces of spalled masonry, as well as a few of the broken blocks
adjacent to the FRS roof framing members,.may become dislodged and fall to the

floor adjacent to the FRS pool. However, it was not anticipated that large
|

! sections of the wall would break up and fall. Therefore, based on the analysis,
|'

and past engineering experience with similar construction in earthquakes, it was
|

concluded that the masonry wall does not pose a threat to the spent nuclear fuel
assemblies stored in the FRS pool for an EBE of 0.1 g peak ground acceleration.

|
1

|
|

5.2.3.1 Fuel Storage Pool Description

The Fuel Storage Pool ( FS P) , shown in Figure 5.2-1, is located at the west end of
the FRS Building. The fuel pool is a single walled, unlined, reinforced concrete
structure approximately 23 m (75 ft) long by 12 m (40 f t) wide and 8.8 m (29 f t)

! deep. The concrete floor of the pool is 1 m (3 ft 3 in) thick, and the outside
walls are 1.1 m (3 f t 6 in) thick at the base, tapering to 0.45 m (1 ft 6 in) at

. grade. Above grade, the pool walls are 1.2 m (4 ft) high and 0.3 m (1 f t) in
width. The pool is a reinforced concrete structure.

Fuel storage in the FSP is on aluminum alloy racks. Original construction of the
fuel pool provided for 42 storage racks; however, 31 of these racks were removed

in 1987, leaving 11 racks to meet current storage requirements. Handling of fuel
in the FSP is performed through the use of a canister grapple that is attached to !

a movable bridge. This fuel pool service bridge is capable of servicing the
j ' entire FSP and has been designed to transport canisters from the Fuel Storage Pool j

/ \ to the cask Unloading Pool (CUP).

| us| |
! SAR:0006010.06 5-5
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The United States Atomic Energy Commission (USAEC) determined that the fuel pool f
met all applicable safety requirements at the time of construction (1965), and

approved the pool for use in the same year.

5.2.3.1.1 Function

The Fuel Storage Pool provides storage for the 125 spent nuclear fuel assemblies

remaining at tr.e WVDP. Of these 125 assemblies, 40 are pressurized water reactor

(PWR) fuel assemblies from the Robert E. Ginna (REG) nuclear power plant while 85
assemblies are from the boiling water reactor (BWR) at the Big Rock Point (BRP)
nuclear power plant. Storage of all assemblies in the pool is in aluminum alloy

canisters that are placed on storage racks. Canisters of fuel are oriented in

rows on the storage racks under 3.4 m (11 ft 6 in) of water, which provides
shielding from the high radiation of the assemblies. Storage of the fuel within

canisters on the storage rack ensures that a critically safe array is maintained.

In addition to housing the fuel, the fuel storage pool also houses the fuel pool
Submerged Water Filtration System. This system is located in the northeast corner

of the pool, as illustrated in Figure 5.2-1.

5.2.3.1.2 Components

Fuel Storage Racks

'the fuel storage racks, shown in Figure 5.2-5, are an array of aluminum alloy

beams and columns bolted to both the north wall and floor of the storage pool,
suca that there are 11 rows running north-south. Each storage rack has the

capacity for 22 canisters; however, only 21 storage spaces per rack are utilized.
Space is provided to store a total of 242 canisters. Since vertical travel of the

canisters within the storage pool is limited to 15 cm (; in), a canister cannot be

lifted and moved over the top of the array. There is a 1.2 m (4 ft) wide aisle

between the south end of the racks and the pool wall to allow movement of the

canisters. When the canisters are placed on the storage racks, there is 3.5 m (11

ft 6 in) of water above the fuel.

O
SAR:0006010.06 5-6
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The fuel storage racks are constructed of aluminum alloy 6061-T6. The main
support is constructed of three extruded beams bolted in six sections. This main

support beam is fartened to the north wall of the fuel pool and is also under-
supported by six baams that are bolted to the FRS floor. Spacers located between
the support beams prevent distortion of the support structure. The spacers are
bolted to the under-supports and the north-most spacer is bolted to the north
wall. The top extruded beam has projections to allow the canister rings to slide
on the rack without rotation after they are set in place. The rack is leveled

using leveling plates located under the rack supports. Each fastener bolt is made
from the 6061-T6 aluminum alloy and has a yield tension of 2,800 kg/cm2

(40,000 psi) with a shear strength of 2,100 kg/cm (30,000 psi).2

|

Fuel Canisters

i The fuel canisters, shown in Figure 5.2-6, were manufactured using 6061-T6

aluminum alloy and are designed to maintain the fuel stored in the pool
suberitical by geometry control of the storage array. The canister support ring

| (~'D} is grooved to slide on the storage rack and prevent rotation of the canisters. A
lifting ring is provided at the top of each canister for movement of the canister.
The racks and canisters in their storage configuration provide at least 51 cm (20
in) center-to-center spacing, 30 cm (12 in) face-to-face spacing and at least
19 cm (7-1/2 in) edge-to-edge between canisters in the same row. Between rows the

spacing is 53 cm (21 in) center-to-center, 32 cm (13 in) face-to-face, and at
!

least 21 cm (8-1/2 in) edge-to-edge. The canister lifting lugs are designed to

assure positive and correct latching with the grapple prior to movement of a
canister. This design assures correct angular orientation for placing fuel
canisters into the racks and assures positive latching of the grapple to the
canister to prevent dropping canisters during movement.

The aluminum canisters, 51 cm (20 in) maximum outside diameter at base, support,
and lifting rings, 32 cm (12-1/2 in) inside diameter, and up to 4.9 m (16 ft 1 in)

ilong, can hold fuel assemblies as large as 4.9 m (16 ft) in length and I

!

! 21 cm x 21 cm (8-1/4 in x 8-1/4 in) in cross section. Two of the smaller BWR

assemblies can be stored in each canister. Assuming one PWR assembly (equivalent

[} to 0.4 5 MTU) per canister and 11 rows of car.isters, the current nominal storage
'"''

capacity of the pool is 109 MTU.

I
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Fuel Pool Canister Crane

The fuel pool canister crane, which is shown in Figure 5.2-7, has a 1.8 MT (2 ton)

capacity, and includes a bridge, a trolley mounted on rails that are attached to

the bridge, and a hoist and grapple that are transported north and south by the

trolley. The canister crane bridge spans the width of the storage pool and runs

east-west on rails mounted on the tops of the north and south pool walls. The

bridge can travel the full east-west length of the storage pool and part way over

the CUP. The bridge has a working platform and hand rails and may be operated at

one of three speeds. Limit switches on the bridge prevent damage to the bridge

and associated drive motor by stopping the motor before the bridge hits the fuel

pool service bridge or the end of the rails. Limit switches on the trolley stop

its drive motor when the trolley approaches either the north or south end of the

bridge. Seven limit switches on the hoist and grapple mechanism restrict travel

and prevent damage to equipment und canisters. One of these seven limit switches

ensures that a SNF assembly is not raised to an unsafe level in the pool.

The canisters are lifted by means of a grapple on the end of the canister hoist

which extends vertically downward from the trolley. The grapple is positioned

over the center of the fuel canister by movement of the bridge and trolley. There

are indexes for each canister location to locate the crane trolley and bridge.

The grapple is lowered into position using the hoist. The operating handle is

manually turned clockwise to engage the canister for pickup. The canister has

three lif ting lugs spaced 120' apart near the top of the canister which the

grapple engages and a support ring which engages the storage rack. The canister

crane grapple that engages the lifting lugs moves about 30' before it is

physically stopped by the crane housing. The grapple is raised 15 cm (6 in) and

the canister is ready to be transported. After the canister is moved to the

designated location, a reverse procedure is used to disengage the grapple from the
canister.

O
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() 5.2.3.1.3 Design Bases and Safety Assurance

The FRS facility was constructed as part of the original NFS facility and was
designed to meet applicable building codes in effect at that time (e.g., 1961 New

York State Building Code, 1956 ACI Code 318, and the 1951 Uniform Building Code).
The seismic loads of the facility were determined using seismic Zone 3 of the 1961

UBC. The fuel storage pool has been extensively evaluated over the course of its

operational history to deterraine its seismic capacity and structural integrity. A

dynamic analysis of a 0.12g earthquake that included modeling of the interaction
between canisters, water in the pool, the pool walls, and the soil concluded that

f actored load combinations did not exceed pool wall or mat capacity (Blaw-Knox

Chemical Plants Inc., 1972). Lawrence Livermore Laboratory, in an independent

evaluation, performed a static analysis with the pool full of water that indicated

that the irtegrity of the pool would be maintained up to 0.169 force (I LL, 1978).

Analysis indicates that the racks can withstand up to a 0.19g earthquai._ (SAI,

1981).

( Most recently, Dames & Moore performed an engineering review to assess the

capacity of the fuel pool walls under combined loading (Dames & Moore, 1994).

This analysis considered the following loads:

Dead Load.

Live load - racks and SNF assemblies+

Soil pressure.

Hydrostatic pressure - internal pool water and external ground water*

Seismic loads - 0.lg site design basis earthquake*

The review confirmed the results of previous analyses that showed that the pool,

when filled with water, has adequate strength for the design loads, including

seismic. The vertical reinforcing in the cantilever walls is adequate to support

the loads. The horizontal reinforcement meets the minimum requirements of ACI-318

to control (but not eliminate) cracking.

I
,

O.
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An area of concern related to the structural integrity of the FSP is the presence
of cracks in above grade sections of the pool wall. Over the life span of the

pool, starting with construction, a series of thin vertical cracks have formed in

the pool walls above the grade floor slab. These cracks have been patched as they
developed to control seepage. The possibility that these cracks may be indicative
of a gradual deterioration in the pool's structural integrity, ultimately
resulting in catastrophic collapse of the pool, was evaluated by Dames & Moore and
the possible causes and implications of cracks along the north, east, and south

walls of the fuel pool was assessed (Dames & Moore, 1994). The cracks have widths

on the order of hundredths of an inch.

Based on evidence gained through field observation, construction records, and
crack mapping, as well as the operating history of the pool, Dames & Moore

concluded that the cracks (excluding construction joints) in the top 1.2 m (4 ft)
of the pool were formed during the pool construction and the early stages of pool
usage when creep and shrinkage of the concrete, which ceased long ago, combined to
induce shortening of the pool wall. The high operating temperature of the pool

may also have aggravated the cracking. It is therefore presumed that the existing

cracks open and close because of the constant agitation that the wall experiences
due to variations in thermal gradients and possibly due to seasonal variations in

ground water level and not as a result of some new loading condition or

deteriorating property of the structural walls.

As further confirmation that significant loss of pool water is not occurring

through cracks in the pool wall, a blocked evaporation test of the FRS spent fuel
pool was performed. The maximum unaccounted loss of water from the pool over a 3-
month period was less than 34 L (9 gal) per day (WVNS, 1994). This small volume

of water may be accounted for through evaporation at the vapor barrier boundaries

and instrumentation recording accuracy. For all practical purposes, leakage from

the pool is virtually zero.

There currently are no signs that the pool structure itself is undergoing

deterioration in the form of rusting of reinforcing bar , spalling of concrete

cover from the bars, differential settlement or deflection of the walls such as

fout of plane bowing. The cracks have minimal separation, are oriented

SAR:0006010.06 5-10



. - _ _ _ _

WVNS-SAR-012
Rev. 0

[ T perpendicular to the direction of primary loading on the walls and thus appear to
have no bearing on the structural integrity of the walls. The structure appears
to be in excellent condition, aside from the vertical cracks that are seeping in
the 1.2 m (4 ft) high wall above grade. In general, the pool structure has been
maintained in an excellent condition since 1982.

i

!
|

Based on conclusions provided in the referenced evaluations, catastrophic
structural collapse of the pool walls is highly improbable. Catastrophic collapse

in the pool structure could only occur should the vertical reinforcing bars at the|

| base of the walls corrode away (Dames & Moore, 1994). Since these bars arel

encased in concrete as a protective barrier and are under water (which was treated
1

to remove impurities), and are thus prevented from being exposed to free oxygen
i for oxidation processes, the possibility of the material deterioration and

catastrophic structural failure is highly improbable.
l
|

Fuel storage racks in the FSP were designed and constructed as part of the
| original NFS reprocessing facility. Based on available design documents, the fuel

storage racks, as designed, were not intended to resist lateral earthquake forces.
The 1961 UBC provided no specific provisions for the design of parts or portions
of a building such as racks under seismic loading. Standard welding procedures
specified in the ASME codes were used for fabrication welding of the racks. |

Anchor bolts were designed and installed with minimal inspection. Oxidation of

the anchor bolts in the pool water as well as in the concrete may have taken place
I

over the life span of the pool.
i

|

| Analysis, as part of the seismic qualification of the rack system, was conducted
! by SAI as documented in a 1981 report. This analysis indicated that under ideal
i

design conditions (e.g. , without corrosion and related deterioration) , the rack
system could survive peak ground accelerations on the order of 0.2 g at ultimate
strength (e.g., incipient failure of critical bolted connections). The analysis

by SAI neglected to assess the capacity of the anchor bolts in the concrete.
Limited information on the configuration of the bolts and their depth of embedment

'

would judgmentally preclude their capacity in the concrete exceeding the capacity
of the bolts above the concrete. In all probability, the bolt capacity within the

-

[sV} concrete is less than the ultimate capacity above the concrete interface.

SAR:0006010.06 5-11
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A series of approximations were made in idealizing the canister-rack-pool-system

under earthquake in a linear elastic dynamic model. These approximations in some

cases were conservative, and in other cases were admittedly non-conservative.

Results of SAI's analysis provide a measure of assurance that the rack system has
sufficient capacity to resist an evaluation basis earthquake peak ground

acceleration of 0.1g.

The fuel pool canister crane is situated on rails on top of the fuel pool walls.

There is no restraint to prevent the crane from jumping off the rail in the event

of major ground shaking. However, for the DBE at the WVDP, there is a very remote

chance that the crane would be dislodged. If it were to be dislocated from the

rail in the event of an earthquake, there is a good possibility that it would be

caught by ladders provided for personnel access to the service bridge and would
not fall on the canisters. Furthermore, because of its lightweight and short fall

distance, the impact on the canisters would not cause excessive damage (Dames &
Moore, 1992a).

A summary of the results of seismic analyses that have been performed on FRS
facilities is given in Table 4.2-2.

5.1.3.2 Cask Unloading Pool Description

The Cask Unloading Pool (CUP) ir a concrete basin located east of the Fuel Storage
Pool and is 7.9 m (26 ft long by 7.3 m (24 ft) wide and is sectioned to depths of
8.8 m (29 ft) and 13.7 m (45 f t) . The deeper section provides the necessary
shielding during removal of the irradiated fuel assemblies up to 4.9 m (16 ft) in
length from a canister positioned near the bottom of the CUP. The CUP is lined

with stainless steel, 2 mm (14 gauge) on the walls and 5 mm (3/16 in) thick on the

floor. This liner provides physical protection of the concrete vault from

abrasion during cask placement.

Fuel handling in the CUP is accomplished through the use of a fuel pool service
bridge and a canister lift rack, as well as a 90 MT (100 ton) cask handling crane
which services both the CUP and the cask loading area. A removable watertight
gate that serves to isolate the CUP from the fuel storage pool is provided in the

SAR:0006010.06 5-12
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[ h event that the pools need to be physically isolated from each other. This gate is'')\

stored on a rack on the north wall of the CUP.

5.2.3.2.1 Function

|
|

| The Cask Unloading Pool serves as the interface between the Fuel Storage Pool and
the transportation / loading area. Fuel located in the FSP that is to be loaded

into a cask for shipping is first transported to the CUP where it is staged on the

canister lift rack. From the lift rack fuel assemblies may then be placed into a

shipping cask which has been placed at the 13.7 m (45 f t) level of the CUP. When

the cask is fully loaded, it is moved from the CUP to the decontamination stall in

the loading area where it is further prepared for shipping. The design of the CUP

ensures that operations personnel are adequately shielded during transfer of SNF

assemblies from storage canisters to a chipping cask.

5.2.3.2.2 Components

/ ) The primary components of the Cask Unloading Pool include the canister lift rack,
'''

the fuel pool service bridge, the cask crane, and the fuel pool gate. The cask

crane is described in section 5.2.3.3.

Canister Lift Rack

The canister lift rack is an elevator-type device mounted on the west wall of the

CUP and can hold up to four fuel canisters in a straight row oriented north-south.

Canisters to be removed for shipment are moved from the canister storage racks in

the FSP to the lift rack in the CUP. The rack has a vertical travel of 4.9 m

(16 ft) and is moved by means of an electric winch located in the former water

treatment pit north of the CUP. At the lower end of the rack travel the bottom of

the canisters are 23 cm (9 in) above the 13.7 m (45 ft) depth to facilitate fuel

removal to a shipping cask. When the rack is raised to its upper level, the tops

of the canisters are at the same level as the storage racks in the FSP and may be

handled with the fuel pool canister crane. Limit switches restrict both upward

and downward movement of the canister lift rack. Additionally, a mechanical stop

['} prevents the lift rack from being raised to a height that reduces shielding to
%'
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less than 3.3 m (11 ft) of water. Design of the lift rack precludes the bottom of
,

the canisters from contacting the CUP floor even in the event of catastrophic
failure of the cable.

Fual Pool Service Bridge

|

Fuel handling in the CUP is performed through the use of equipment located on the
!fuel pool service bridge. The fuel pool service bridge spans the width of the

storage pool and operates on the same rails as the fuel pool canister crane
bridge. The bridge is controlled through the use of a pertable push butten
control unit and can travel the full east-west length of the CUP. The bridge has

a working platform and hand rails and may be operated at one of three speeds.
Puel in the CUP is removed from storage canisters by means of an electrically
driven hoist mounted on the fuel pool service bridge. The fuel hoist has a
capacity of 900 kg (1 ton). The hoist has a jib that swivels using a hand tiller
that can be locked in position. North and south movements are controlled manually
by releasing the hand tiller and rotating the fuel hoist the desired amount.
Operation of the fuel hoist is also controlled by a portable push button control
unit.

The fuel pool service bridge does not normally travel over the storage pool
because of interference between the hoist jib and the lower roof level over the
FSP. Westward movement of the service bridge is restricted by a limit switch to
prevent damage to the west wall of the high bay by the hoist jib. The hoist jib

can be removed if the service bridge is needed over the storage pool, and the
subject limit switch bypassed.

The fuel hoist, in combination with a grapple, serves to lift SNF from canisters
in the canister lift rack for placement in a shipping cask. Operation of the fuel

hoist is restricted by a pair of limit switches that are activated by either
exceeding the lift capacity, or reaching the maximum upper position of the cable.
The hoist is also equipped with a mechanical stop to prevent lifting a fuel
assembly to undesired levels within the pool. Various long handled grappling

I tools are used to engage the fuel elements and lift them free of their respective
canisters. These grapples are usually specific for each fuel type, thereby

|
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') ensuring positive attachment to a given'SNF assembly. Grapples can be removed and
.J

..

decontaminated for repair or adjustment.
!

Fuel Pool Gate !

|

A stainless steel fuel pool gate is provided to separate the CUP from the fuel
storage pool in the event that the two pools need to be physically isolated from '

each other.. The gate is tapered from top to bottom and has an inflatable rubber!

:

-J-seal on the bottom and sides of one face. The fuel pool gate is stored on a !
i

rack on the r. orth wall of the CUP. The south 4.5 MT (5 ton) auxiliary crane on j
the cask crane is used to install and remove the fuel pool gate. !

,

5.2.3.2.3 Design Bases and Safety Assurance

The design and construction of the cask Unloading Pool is similar to that of the
Fuel Storage Pool. Conclusions of the assessments described in Section 5.2.3.1.3

4

i
are also valid for the CUP. ;

,

The fuel pool service bridge rolls on a rail situated on top of the fuel pool
walls. There is no restraint to prevent the crane from jumping off the rail in '

the event of major ground shaking; however, for the DBE at the WVDP, there is a
j

very remote chance that the crane could be dislodged. Since it is normally ;

s

located at the east end of the FSP and has limit switches that prevent it from
traveling down the tracks to the west end of the pool where the fuel canisters are '

t

stored, even if it were to fall off its rail, the bridge would not come in contact I

with the fuel canisters-(Dames & Moore, 1992a).
.

!

A summary of the results of seismic analyses that have been performed on FRS
.

facilities is given in Table 4.2-2.

Fuel handling equipment in the CUP is provided with limit switches to prevent
damage to handling equipment and fuel assemblies. A limit switch on the jib hoist |

ensures that fuel assemblies that cannot be lifted from the canisters are not
damaged. Mechanical stops on lifting equipment ensure that fuel cannot be raised '

to a height that results in unacceptable surface exposure rates.
;
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5.2.3.3 Cask Loading Area Description

The cask loading area is located to the east of the Fuel Storage Pool and Cask
Unloading Pool and has been provided as a staging area for shipping vehicles. The
area can accommodate equipment for either over-the-road or rail transport.
Primary equipment in the cask loading area include the cask decontamination stall
and the 90 MT (100 ton) cask crane.

5.2.3.3.1 Function

The cask loading area provides a sheltered enclosure for cask shipping equipment
preparation, cask decontamination, and cask handling.

|
:
1

5.2.3.3.2 Components

|

Cask Decontamination Stall

The cask decontamination stall is a stainless steel structure located at the east
end of the FRS Building, adjacent to the cask loading area. The stall facilitates

the inspection of cask internals prior to the installation of a cask into the CUP,
and facilitates the decontamination of a cask after removal from the CUP. It is

equipped with a sliding door and roof to permit the 90 MT (100 ton) crane to
position a cask vertically inside. The shipping cask is positioned within an
annular, elevator-type platform that allows an operator to inspect, radiologically
survey, and decontaminate the cask prior to shipping. Drains are provided to

route any decontamination water to the site Low-Level Waste Treatment Facility. A
20 cm (8 in) duct at the top of the decontamination stall is capable of

withdrawing air at a rate of 0.5 m'/s (1,000 cfm) (10 air changes per hour) from
the stall interior. This air is routed to the main plant ventilation washer in

the reprocessing plant, filtered through the main exhaust filters, and released to

the plant stack. The cask decontamination stall was added as part of the NFS
modification program, and has been modified to accommodate the larger shipping
casks anticipated for use in future shipments (i.e., a Transnuclear Incorporated

Big Rock Point (TN-BRP) cask or Transnuclear Incorporated Robert E. Ginna (TN-REG)
cask).
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Cask Crane

|

Shipping casks in the FRS are handled by means of the 90 MT (100 ton) cask crane. {
The weight of a 50 percent fuel loaded and drained REG shipping cask is
approximately 94 MT (104 tons). Consequently, the FRS cask. crane has been load

tested to 99 MT (110 tons). (Although authorization for cask handling in support
-of Tuel shipping was obtained from DOE in 1988, the conditions for authorization
will be examined prior to cask loading to ensure that these handling activities

1are performed in accordance with all applicable requirements for lif ts of this
type.) The cask crane cannot extend over the fuel storage pool which has a lower
roof line. Hence, it is not possible to drop a load being carried by the 90 MT l

(100 ton) crane onto the stored fuel assemblies. Redundant rigging is therefore
not required. The total lift available is approximately 26 m (85 ft), of which

| 11.6 m (38 f t) is above the floor of the cask unloading area.

1The 90 MT (100 ton) crane and two 4.5 MT (5 ton) auxiliary cranes are normally |

operated remotely by radio control. _They can also be operated from separate
control pendants that can perform the same operations as the radio control, except

j that bridge movement cannot be controlled from the auxiliary crane control
pendant. Each motion control lever associated with the 90 MT (100 ton) crane

l
provides a 5-step variable speed in either direction (i.e., east and west for the

bridge,-north and south for the trolley, and up and down for the hook). The two
|~ 4.5 MT (5 ton) auxiliary cranes are supported by the 90 MT (100 ton) cask crane

i

bridge. Both auxiliary trolleys are single speed. Both auxiliary hoists are two
:

spe"J.
I

5.2.3.3.3 Design Bases and Safety Assurance

Equipment and structures in the cask loading area have been designed to withstand
the effects of a design basis earthquake (0.1 g) and have been provided with

engineered features to reduce the risk of cask handling accidents.

The cask unloading crane rolls on topside rails along the crane girders in the FRS

Building. It is possible that in the event of a major earthquake, this

configuration would permit the crane to bounce free and fall to the floor below.

SAR:0006010.06 5-17
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Based on an evaluation by Dames & Moore, it was determined that, based on previous
experience, this type of failure does not occur under ground accelerations on the
order of 0.1 g to 0.2 g. Instead, the crane rails warp and become misaligned
under the large lateral loads induced by the crane girder. Even if the crane were
to break free and fall, it would not fall in the area where the fuel canisters are
stored under the low bay at the far west end of the bui: ding. Thus, seismic risk

; of crane girder collapse on the fuel assemblies is non-existent (Dames & Moore,
!

1992a).

Furthermore, if the crane girder were to collapse in an earthquake, the greatest
impact it would have on the basic building structure would be to tear out a line
of diagonal seismic bracing. Even with a loss of all the seismic bracing in t''s
building, light steel mill buildings with metal siding have continued to rema.n
upright in earthquakes three to four times the DBE postulated for the WVDP. Thus,

the crane girder could not induce partial or total building collapse as a result
of its falling from the support rail. (Games & Moore, 1992a).

The cask loading crane could potentially fall on the walls of the fuel pool
resulting in cracking and leakage. If such a scenario were to occur, the level of

the pool could be lowered to ground level and further leakage from the pool would
be minimal. This might result in an immediate reduction in pool depth of
approximately 0.9 m (3 ft), leaving 2.4 m (8 ft) of water covering the fuel
canisters in their storage racks as shielding. (Based on the current inventory in
of spent nuclear fuel, this would result in an exposure rate on the fuel pool
service bridge of less than 10 mrem /hr.)

A summary of the results of seismic analyses that have been performed on FRS
facilities is given in Table 4.2-2.

Engineered controls have been provided to prevent damage to the shipping casks and
crane equipment. Four bridge motor emergency stop buttons are located in
operating areas. Limit switches on the bridge disconnect bridge motor power when

| the bridge reaches either end of the track. Though there are no limit switches

associated with trolley operation, the trolley is physically limited from over-
i travel by stops at the ends of the track. The upward travel of the crane hook is
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~ \ controlled by a limit switch using a trip weight. The upward and downward travel

of the crane hook is also controlled by a limit switch geared to the hoist drum.

There are no limit switches associated with the operation of the 4.5 MT (5 ton)

-trolleys; however, stops on the rail prevent them from running off of the rail.

Each of the 4.5 MT (5 ton) hoists have one upper and one lower limit switch. The

upper' limit switch is controlled by a gear reduction directly from the drum to a I

lead screw. The lower limit switch is geared to the hoist drum and turns off the

hoist motor when the hook is at the lowest point.

'5.3 FRS Sunnort Svetamm
|
1

iThe FRS facility has been provided with support equipment for pool water ;

filtration and fire protection. These systems are described below. I
i

5.3.1 Fuel Pool Submaraed Water Filtration System

The fuel pool Submerged Water Filtration System has been designed to provide a
level of water quality that ensures visual clarity for underwater operations and

;

that ensures that degradation of spent nuclear fuel assemblies is minimized. l

Operational requirements for the water filtration system are based on Low-Level

Waste Treatment Facility interceptor limits. Floor drains and sumps in the FRS

facility drain to the site interceptors; therefore, pool water radioactivity

levels are maintained below interceptor activity limits. The fuel pool Submerged

Water Filtration System was placed on-line in 1994, and replaces the original pool
water filtration equipment. Original fuel pool water treatment equipment is

located in a pit area adjacent to the CUP, at the northeast corner of the FSP.

This equipment is no longer utilized and is being placed out-of-service.

|

Fuel currently in the FSP has been in storage for more than 20 years, which has
resulted in signi snt post-reactor cooling. The estimated total thermal load of

the fuel inventory .s 8,800 watts (Dames & Moore, 1992b). Due to the decreased

heat generated by decay of fuel in the pool and a low fuel inventory, no pool
water cooling function is required. Pool water temperature is adequately
maintained through thermal convection with the atmosphere and thermal conduction
with the ground.

\
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The fuel pool Submerged Water Filtration System is comprised primarily of an
underwater filter unit and an underwater demineralizer unit, as indicated in

Figure 5.2-3. Each unit has its own motor and pump assembly, allowing either unit
to be operated independently of the other.

The underwater filter unit is designed to operate for extended periods with
mininal maintenance. The filter unit has four pleated-paper cartridge filter

elements. Each filter element is enclosed within a stainless steel housing. The
bases of the four filter housings are mounted on the pump housing, which provides
an inlet suction plenum to the pump. The motor and pump are located at the center

of the filter assembly. Water from the pool is drawn downward through the four
filter elements, up through the pump, and discharges at s nominal rate ranging
from 570 to 1,100 Lpm (150 - 290 gpm). For special cleaning purposes, a cover can

be installed on any of the filter housings so that a hose may be attached to the
cover to take suction from a localized area in the pool or from the surface.

Loaded filters are removed and replaced remotely while the filter housing unit is
underwater. A radiation detector mounted on each filter housing indicates the
filter exposure rate. Filter elements are replaced when an administrative doce

limit is reached, or when flow rate is reduced to less than 150 gpm, or when main
plant operations management directs the filters to be replaced.

Resin is maintained in the underwater demineralizer unit through the use of
Johnson screens located on the inlet and outlet of the unit, while media retention
elements provide a secondary barrier to resin migration. The demineralizer bed
capacity is 30 cubic feet; however, the vessel normally contains about 24 cvbic
feet of resin. The unit is designed so that resin may be remotely sluiced out and
reloaded under water. The associated motor and pump assembly is located at the
top of the demineralizer vessel. Water is drawn into the demineralizer unit
through a nozzle in the top, flows down uniformly through the resin bed, up
through an internal line into the pump and discharges at a nominal rate that
ranges f rom 76 to 4 50 Lpm (20 to 120 gpm) . A radiation detector is mounted on the
demineralizer vessel. Resin is replaced when an administrative dose limit is

reached, or when the decontamination factor is less than 10 based on the

analytical resuJcs of routine water samples, or when main plant operations
management directs the resin to be reple.ced.
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5.3.2 Radwasta Process System

The Radwaste Process System is housed in the Radwaste Process Building (also
referred to as the Hittman Building), located in the yard area north of the FRS

! Building, as shown in Figure 5.1-1. The building is steel-framed, with steel

siding and roofing. The roof is removable to allow access to steel and concrete
shields that house high integrity containers (HIC) used to store loaded resins
from the fuel pool Submerged Water Filtration System (see Figure 5.3-1). The

| concrete floor slab on which the concrete shield rests is provided with an
integral berm and sump to collect spills that could occur in the building.

'
|

The Radwaste Process System, shown in Figure 5.3-2, provides a means to transfer

loaded rerin from the underwater demineralizer unit to a high-integrity container
'

located in the Radwaste Process Building. An air operated valve in the system is
designed to terminate the transfer of loaded resin when the volume of waste

transferred to the on-line HIC reaches a predetermined level, or if liquid is
detected in the overflow drum connected to the on-line HIC. The system is also .

~

used to dewater the loaded resin after placement within a HIC.

Two high integrity containers are located in the Radwaste Process Building with ,

one HIC on-line at all times. Each HIC is housed in a shield structure that is
! comprised of two concentric shields. The inner shield is constructed of
|

steel-reinforced concrete with a thickness of 36 cm (14 in). The outer shield isi

1 1

iconstructed of carbon steel and has a thickness of 5 cm (2 in) . Each HIC has an i
i \
i approximate volume of 3.54 m2 2(12 5 f t ) . A full HIC weighs approx.4mately 3,200 kg

(7,000 lbs), and holds approximately 2.83 m (100 f t') of waste with up to 1i

percent by volume of free liquid. Based on surveyc of existing containers, a full |

HIC has a contact dose rate between 3 to 10 rem / hour on the side. HIC contents

are radiologically classified based upon results of sample analyses. |
I I

l

HICs are constructed from high density cross-linked polyethylene and outfitted i

internally with a " single layer well point underdrain" to support the dewatering
process. (Dewatering denotes the removal of bulk liquid frem a slurry by the use
of pump suction on a filtering network, which in this instance is the " single;

[~'\ layer well point underdrain" located within a HIC.) Water from the dewatering
'

,V
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|

pror.ess is discharged to a floor drain via the water treatment pit sump in the

FRS, where it is routed to the site Low-Level Waste Treatment Facility
interceptors.

When the on-line HIC has been filled, it is dewatered for the final time, sampled,
and sealed through installation of a fill port closure. The full HIC is lifted

out of its process shield through the Hittman Building roof through tha use of a
crane and placed in a polyethylene-lined concrete shield container (Surepak) for
temporary storage. Lifting of a HIC is considered to be a " critical lift", which

is subject to the requirements of WVDP-082, Holsting and Rigging Manual.

Because the pool water is relatively pure, replacement of demineralizer resin is

expected to occur on a relatively infrequent basis (e.g., once every 8 to

12 months). Each replacement of the demineralizer resin uses up about one-third
of the working volume of a HIC. Hence, the two HICs which are presently installed

in the Hittman Building will likely provide sufficient capacity for spent resin
until the planned shipping date of the SNF (i.e., 2001). Should these two HICs
not provide sufficient capacity, the north FRS yard has sufficient area available

to accommodate additional Surepaks (i.e., at least two) for the temporary storage
of loaded HICs.

|

5.3.3 Fire Protection

A fire hose station is located in the north operating aisle of the FRS Building
that includes a 3.8 cm (1M inch) hose connected to the site fire water supply
loop. (Section B.5.3.1 of WVNS-SAR-002 provides a discussion of the site fire
protection water supply.) ABC-type fire extinguishers are also located throughout
the building. Fire extinguishers are provided for incipient stage fire fighting.

I

|
,

1

|

e
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/~'% 5.4 Descrietion of service'and Utility syst===

U
.

! 5.4.1 FRS Buildina Heatina and Ventilation Svetqgg
i

l
,

The FRS HVAC systems are designed to maintain air quality in the FRS Building and
to maintain the building under a slight negative pressure. FRS Building

t
'

ventilation systems and capacities are illustrated in Figure 5.4-1.

| The Recirculation ventilation system provides the HVAC requirements by
| recirculating air through heating and cooling coils to maintain a constant I

! relative humidity and indoor air temperature, and by filtration of air to remove
!

entrained particulates. This is a recirculation system only and does not exhaust
air to the environment,

{
I

The Main Plant Ventilation System exhausts air from the cask decontamination stall
and former water treatment equipment through a 20 cm (8 in) duct. This air is

subsequently HEPA filtered by the Main Plant Ventilation System and is discharged,

!

! through the main plant stack.

)

An Exhaust Blower (1K-1) provides negative pressure in the FRS Building by
! exhausting air from the south aisle pool area to the main plant stack. This

exhaust air stream is unfiltered; however, the air passing through the stack is
| continuously monitored by plant stack air monitors. I

.

! l
i

1

The Recirculation Ventilation System includes a chiller, high efficiency filters,
redundant recirculation fans, heating and reheating coil, mi.keup air roughing

,

!
filter, ductwork and controls. The system was designed to maintain a temperature
of 21*C (70*F) to 27'C (80*F) with a relative humidity of approximately 70 percent
in the FRS Building. Two identical recirculation fans provide airflow through the
system. Each fan is powered by a 20 h.p. motor and has a rated flow capacity of
4 m'/s (8,500 cfm). Only one fan is on-line during normal operations with the
other maintained ir standby.

I l

L
*

i

( !.

l
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Air from the FRS Building is filtered through four banks of three high efficiency
filters. The filter banks are located in a building in the north FRS yard. i

Filter housings are dampered so that individual filters may be removed and
I replaced without taking the entire system off-line. Plenums have been installed

upstream and downstream of the filter housing to ensure uniform filter loading.
Air passing through the cooling coils is heated prior to entering the high
efficiency filters in order to raise the temperature of the air above the dew

point. The heating coils are steam supplied and automatically controlled to
maintain a constant plenum air temperature. A steam supplied reheat coil is
provided to warm air returning to the FRS Building. Filter pressure diffetential

is monitored and indicated on a panel in the Recirculation Ventilation Building.
An alarm located in the East Mechanical Operating Aisle alerts operations
personnel to an abnormal differential pressure situation.

5.4.2 Electrical

Electric power for the West Valley Demonstration Project (RVDP) is supplied from a
34.5 kV Niagara Mohawk Power Corporation loop system. Electricity from a 34.5 kV

|
line is routed through a fused disconnect suitch to the 2500 kVA transformer at

the Main Plant, which delivers power to a 480V, three phase bus via a 4,000 amp
main breaker in the Switchgear Room. From the 480V, three phase bus, power flows

to ten main circuit breakers which, in turn, supply subpanels through underground
cables and conduits. Power to equipment in the FRS Building is distributed

through a subpanel located in the south operating aisle. Equipment in the

Radwaste Process System and the Recirculation Ventilation System is supplied
through a subpanel located in the Recirculation Ventilation Building.

Three phase, 60 Hz backup power is produced at 480V by a 625 kVA diesel-driven
generator located in the Utility Room. Diesel fuel is supplied to the engine from

a 1,000 liter (275 gallon) day tank in the Utility Room which is enough for ;

eight hours of operation. Additional fuel is supplied to the backup generator

| from a 38,000 liter (10,000 gallon) above ground tank sufficient for a period of
at least five days. Backup power is supplied to the FRS Building to provide

electricity for lighting and area radiation detectors in the event of a line power i

failure. Other FRS facility loads can receive power (if deemed necessary) by
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manual actions. A battery in each area radiation detector ensures that their

operation is continuously supported until backup AC power is available. The
batteries are capable.of providing power.for up to 11 hours.

5.4.3 Compressed Air

- Utility air and instrument air are used in the FRS facility to operate instruments

and to support operations in the fuel pool Submerged Water Filtration System and
Radwaste Process System. The FRS facility is connected to the Main Plant

j compressed air supply. Three compressors are provided to support compressed air
needs: a 300 hp electric drive compressor; a 300 hp steam turbine-driven

compressor; and a 350 hp electric centrifugal compressor. The centrifugal
i

compressor is normally operated, with the other compressors configured to start

| automatically on loss of air pressure. All compressors are of non-lubricated
'

design. A carbon monoxide monitor is installed to ensure air is of suitable

quality for breathing to support manned entry to areas of elevated airborne >

|
'

radioactive contamination. Instrument air is provided from the Utility Air System
*

l

using an air dryer and a pressure reducing valve to reduce the air pressure to f
380 kPa (55 psi). ;

'

,

| 5.4.4 steam Generation and Distribution I

!

The FRS facility is connected to the Main Plant steam supply, which is comprised
of two natural-gas-fueled water-tube boilers with a 36,000 kg/hr (80,000 lb/hr)

combined steam generating capacity. Each boiler was designed to provide the full

site demand requirements of 18,000 kg/hr (40,000 lb/hr) . Return condensate is

collected in one of two condensate receivers where it la sampled for

- radicactivity. It may then be returned to the boiler water makeup system, or
_ pumped *.o the interceptor. A radiation monitor is provided on the condensate

return linss to the receivers. Steam is used to support FRS HVAC and building
heating functions.

,

,

!.
I
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5.4.5 Water Sunoly

The FRS facility is connected to the Main Plant water supply, which originates
from two man-made, interconnected lakes created by the construction of two dams
near the south end of the site. From the water in these lakes, the WVDP derives
utility, potable, and demineralized water. The Demineralized Water System
normally produces about 1 L/s (16 gpm) of demineralized water and may produce
2 L/s (32 gpm) maximum makeup to the 68,000 L (18,000 gal) demineralized water
storage tank. Demineralized water is used in the FRS Building for maintaining the
water level in the fuel storage pool, and for equipment (e.g., shipping cask)

decontamination purposes. For additional information regarding the WVDP water
supply, see Section B.S.4.5 of WVNS-SAR-002.

5.4.6 Natural Gas Sunolv and Distribution

l

The FRS facility does not require the use of natural gas and there are no natural I

gas lines passing through the facility. The natural gas supply and distribution {

system for the WVDP is fully described in Section B.5.4.6 of WVNS-SAR-002.

5.4.7 Waste Water Treatment Facility

There are no sanitary facilities in the FRS Building. Operators use facilities

located in the Main Plant. The Site Waste Water Treatment Facility is described |
1

in Section B.5.4.7 of WVNS-SAR-002.

5.4.8 gafety communications and Alarma

5.4.8.1 Bafety Communications I
1

A paging system is available from site telephones to notify WVDP personnel of an
abnormal or emergency condition. When the appropriate number is dialed a distinct

alarm is annunciated through the site paging system speakers. The alarm is then|

followed by an announcement of the type and location of the emergency.!

O
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I' ) on-site communications systems include telephones, pagers and radios. The WVDP |s,

'~' radio network consists of nets A and B. Net A is assigned to Security and net B 1

i
! is assigned to Operations, Radiation Protection, the Emergency Operation Center
!

[ and Security. The Project also maintains a radio link with the Cattaraugus County |

Sheriff's Department which can be used to request assistance or as a source of
!

| information.

1

5.4.8.2 Alarms

The FRS facility has a Radiation Monitoring System consisting of area radiation
detectors and continuous air monitors (CAMS). These devices alert operators to

hazardous or potentially hazardous conditions.

| 5.4.9 Maintenance Systems

The FRS facility was designed as a contact maintenance facility. Due to

potentially high contact exposure rates, underwater filter unit cartridges and
/~'s loaded ion exchange resin are remotely replaced. As much as practical, valves and
''''),5

pumps are separated from high radiation fields by distance and/or shielding
materials. All equipment and piping is remotely drainable and flushable to reduce

radiation levels prior to maintenance.

5.4.10 cold chemical Systems

There are no cold chemical systems associated with FRS facility operations.

|

|

|

!
|
i

,.
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6.0 PROCESS SYSTEME

!

6.1 Process Descrintion

.The Fuel Receiving and Storage (FRS) facility houses equipment for the handling,
storage, and shipment of spent nuclear fuel (SNF) assemblies. This equipment

includes cranes and hoists to move canisters, SNF. assemblies, and shipping casks
| as necessary within the FRS Building. SNF assemblies are stored in canisters on
\

. ,

j storage racks in the fuel storage pool.
i

|

|

The fuel pool Submerged Water Filtration System and Radwaste Process System
support safe storage of the SNF assemblies. The fuel pool Submerged Water

Filtration System and Radwaste Process System are discussed in Section 5.3 of this

Safety Analysis Report (SAR) .

6.1.1 Overview of Fuel Mandlina for Shinogg

!
i

! /''} SNF assemblies are stored in canisters on racks in the fuel storage pool. A
| U
; shipping cask is placed in the Cask Unloading Pool (CUP) prior to fuel handling

for shipment. An NRC-approved shipping cask is placed at the 13.4 m (44 ft) level

of the CUP through the use of the 90 MT (100 ton) crane, a lifting yoke with 4 m

(13 ft) lift arms, and a yoke extension. Removal of SNF assemblies from the racks

for shipping is accomplished by first placing the fuel pool-canister crane bridge

| and trolley over the canister containing the fuel to be shipped. After the

canister has been engaged by the crane it is moved out of the rack and along the

storage pool south wall to the CUP. The canister is then placed in'the canister
i

! lift rack which holds up to four canisters in the same geometry as in the fuel
| i

i storage pool racks. ' The lif t rack is lowered f rom the 8.8 m (29 f t) level to the 1'

( 13.4 m (44 f t) level of the CUP and the fuel hoist (located on the fuel pool

| service bridge) is then brought into position over a canister. The SNF assembly

is removed from the canister to a shipping cask (already located in the CUP) using

the fuel hoist. After transfer of SNF to the cask is complete, the cask is lifted,

I'
out of the pool to the cask decontamination stall using the 90 MT (100 ton) crane.

| The cask is then surveyed and decontaminated prior to shipping.

i'

!
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6.1.2 Plowsheets
4

i

The movement of fuel in the FRS Building to support shipout is illustrated in

Figure 6.1-1.

6.1.3 Identification of Items for safety Analysis conggrn

Nuclear Regulatory Commission-approved safety analysis reports for shipping casks
currently anticipated for use (WVDP-228 and WVDP-229) address the impacts of
normal and accident conditions associated with the use of the casks for shipment
of SNF. Hence, this SAR does not evaluate accident scenarios or expected doses to

exposed populations during fuel shipment. Evaluations of expected dose rates have

been reviewed to ensure that loaded casks do not present an undue radiological
hazard to FRS workers.

Operation of the FRS facility involves the storage and handling of SNF asserablies,
and the transfer of solid radioactive wastes to appropriate storage containers and

locations. The primary items of safety analysis concern are: )

Worker protection from direct radiation and confinement of radioactive*

material;

Avoiding nuclear criticality accidents;*

Minimizing the risk of accidents through adherence to established*

policies and procedures.

6.1.3.1 Radiation Protection
>

Protection from direct radiation is achieved through shielding, work planning, and

remote handling of highly radioactive materials. Confinement barriers and systcms

(i.e., spent fuel cladding, pool water which is filtered by the fuel pool I

Submerged Water Filtration System, fuel pool walls and floor, and the silty till

layer underneath the pool structure) greatly minimize the likelihood of an

uncontrolled release of radioactive materials. Criteria for these systems and

barriers are summarized in Section 4.3.2.

SAR:0006010.07 6-2
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! 6.1.3.2 Prevention of Inadvertent Criticality
!
.

!

Prevention of inadvertent criticality in the FRS is achieved through engineered'

-

features and administrative controls. Fuel canisters and storage racks ensure

! that fuel assemblies are stored in a uniform configuration in the fuel storage
j pool and canister lift rack. Canisters have been provided with inserts to ensure

! that stored assemblies are centered within the canister. Spacing collars on the

canister ensure that a sufficient amount of spacing is maintained between adjacent 1

j caniste'c on storage racks. Slots in the collar, which engage with rails on the.

; storage rack, in conjunction with the canister inserts, ensure that fuel storage

) is possible only in an approved, predetermined orientation. The canister grapple

3 will not release the canister if it is not placed correctly on the storage rack
l
i and physical limitations of the grapple prevent a fuel assembly from being raised I

1
; above another assembly. The fuel assembly lift rack in the CUP maintains the same

! canister spacing as the storage racks in the fuel storage pool. Shipping casks
j
; are provided with inserts and spacers that maintain the fuel assemblies in a

, ii
! specific geometric configuration. Administrative controls for fuel handling

'

<

{ supplement the engineered features to ensure that an inadvertent criticality does

! not occur within the FRS facility.

:
|
'

6.1.3.3 Mant.gement, Organization, and Institutional Safety Provisions
!

All personnel at the WVDP receive extensive training in safety aspects associated

with their responsibilities. Operations involving radioactive or hazardous

| materials are conducted in a manner consistent with the requirements of Title 10,
'

Code of Federal Regulations, Part 835, and DOE Orders 5400.24 and 5483.1A.

Additionally, an overall safety culture has been developed at the WVDP through a

compreitensive implementation of the principles of the DOE Conduct of Operations

philosophy as given in DOE Order 5480.19. The implementation of DOE Order 5480.19

at the WVDP, as given in WVDP-106, is summarized in Chapter 10 of this SAR.

Training of operations personnel is conducted per the requirements of DOE Order

5480.20A, which is also discussed in Chapter 10 of this SAR.

SAR:0006010.07 6-3
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6.2 Fuel Handline

ieal activities associated with shipping cask receipt inspection, handling,
preparation, transfer, loading, lid installation, decontamination, and final

preparation for off-site shipment are addressed in the shipping cask safety
analysis reports. Detailed descriptions of these operations, which are contained
in the shipping cask SARs, are summarized in the discussion of fuel shipping I

)

cperations given below. This safety analysis report provides additional

assessments for storage canister handling in the fuel storage pool and canister
and fuel handling in the cask unloading pool.

6.2.1 D.nserintion

Transport vehicles used to carry shipping casks to and from the FRS Building enter
the building through a roll-up door on the south side of the building, nail

tracks, located between the CUP and cask decontamination stall, run north-south
through the FRS Building, lence, shipping casks can be transported either over-

the-road or via rail car. It is anticipated that the shipping casks will be

transported via rail car.

Prior to cask loading, an inspection of the cask will be performed to check for
damage or irregularities. A lift beam, which will be attached to the hook of the

90 MT (100 ton) cask crane, will engage the lifting trunnions on the side of the
cask and the cask will be placed into the cask decontamination stall. Once in the

stall the cask Sld will be removed and placed in the loading area of the FRS.
When the lid has been removede the configuration of cask internals (e.g.,
periphery inserts and fuel replacement inserts) will be verified to be consistent
with the configuration specified in the associated NRC-approved shipping cask SAR.
It is essential that these inserts are in the correct configuration as accident
and criticality analyse., in the cask SARs assame a specific insert configuration.
The appropriate arrangement of these inserts is specified in individual shipping
cask SARs.

O
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j When it has been determined that the periphery and fuel replacement inserts are in

the correcc configuration, the cask is filled with demineralized water (to reduce
cask internal contamination), and the cask is lifted from the decontamination
stall and moved into position over the cask unloading pool where it is then
lowered onto the CUP shelf at the 8.8 m (29 ft) level. An extension is then
installed onto the lif ting beam and the cask is lowered to the 13.4 m (44 ft)
level of the CUP. No fuel is permitted in the canister lift rack when a shipping
cask is being transferred into or out of the CUP.

Once the shipping cask has been placed at the 13.4 m (44 ft) level of the CUP,
spent nuclear fuel assemblies may be transferred from the fuel storage pool to the

j CUP. To transfer fuel assemblies from the FSP, the fuel pool canister crane
1

\
| bridge and trolley are first positioned over the canister containing the fuel to

;

be shipped. Because the canister crane is prevented from raising the canister
more than 15 cm (6 in) while in the " pick-up" position, canisters are removed from

the racks in a last-on, first-off basis. After the canister has been engaged by
the crane it is moved out of the storage rack and along the storage pool south

[V) wall to the CUP. The canister is then placed in the canister lift rack which

holds up to four canisters in the same geometry as in the fuel storage pool racks.
!

|
Criticality analyses referenced in the Nuclear Regulatory Commission-approved

|

safety analysis report for the PWR spent nuclear fuel shipping cask (WVDP-229) ;

determined that PWR assemblies in storage at the WVDP require modification prior
1

| to shipment. These modifications involve insertion or rearrangement of poison
i rods and/or filler rods in the assemblies to reduce the reactivity of the
!

assemblies under accident (i.e., flooding) conditions. To ensure compliance with

the applicable safety analysis report, one PWR SNF assembly may also require,

modification of its control rod cluster while two other PWR SNF assemblies may
require the addition of a thimble plug assembly to simulate a control or burnable

poison rod cluster. Poison and/or filler rod installation activities required to

satisfy the assumptions of the criticality assessment contained in the PWR

shipping cask SAR will be performed while the PWR fuel assemblies are in the CUP
r
'

and will include:

SAR:0006010.07 6-5



i

|

|
[ WVNS-SAR-012

Rev. 0

Removal of the burnable poison rod assembly, if present, with specially*

designed handling cage and grapple;

Cleaning of guide tubes with specially designed vacuum and brush devices;*

Gauging the inside diameter and length of guide tubes with customized*

device;

Installing poison and/or filler rods using rod grapple; and*

Reinstalling burnable poison rod assembly or control rod acsemblies, if*

previously removed. I

Following all necessary fuel assembly preparation, the lift rack is lowered from
1

the 8.8 m (29 f t) level to the 13.4 m (44 ft) level of the CUP and the fuel hoist j

(located on the fuel pool service bridge) is then brought into position over a

canister. The fuel is removed from the canister to the shipping cask using the

fuel hoist. At any time, no more than one SNF assembly of any type may be handled

outside of its canister or licensed shipping container in the CUP. Additionally, ,

|
no more than one fuel type is permitted to be present in the CUP at any time. The '

maximum number of SNF assemblies permitted in a shipping cask at a time is limited

to that quantity permitted by the license for that container. During BWR fuel

assembly loading, fuel axial separation spacers (between Type B, C, and D SNF

assemblies) and dummy fuel assemblies are installed as necessary to comply with

requirements specified in the NRC-approved SAR for BWR spent nuclear fuel shipping

casks (WVDP-228).

When transfer of spent nuclear fuel assemblies to the shipping cask is complete

and the cask lid is in place, four special underwater bolts are used to secure the

essk lid prior to removal of the cask from the CUP. The cask is then lifted to

the 8.8 m (29 ft) level of the CUP and the yoke extension is removed. The top of

the cask is then lifted a few inches above the surface of the water and the cask

| cavity is evacuated prior to transfer of the cask to the decontamination stall.
i

|

SAR:0006010.07 6-6
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(m) Evacuation of the cask cavity is accomplished through the use of a drain pump
\ /''

attached to a fill / drain connector located near the bottom of the cask. Drain,

pump discharge is directed to the CUP or fuel pool via a liquid-gas separator with
the air vented to the Main Plant Stack.

Several activities to prepare the shipping cask for shipping will be performed
once the cask is loaded in the decontamination stall. These activities are based
on operational considerations and guidelines contained in the NRC-approved SAR for
the mask to be shipped and include:

I
|

Decontamination and radiological survey of the cask*

|
Installation of all lid bolts |*

,

vacuum drying of the lid gasket interspace+

Vacuum drying of the cask cavity*,

'

Pressure rise leakage rate test of the cask cavity; the upper gas sampling*

^

port transport plug seal; the thermocouple and pressure port fittings; the
I lower gas sampling port transport cover seal; and for assembly verification

of the cask closure lid and lid penetration covers

Nitrogen filling of the cask*
,

Installation of various test plugs.; *

A vacuum pump is needed to accomplish some of the activities noted above. The

discharge from this vacuum pump is filtered as necessary prior to discharge to the
environment to ensure releases are less than those allowed in DOE Order 5400.5.

O
N
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Upon completion of preparatory activities, the cask is moved from the

decontamination stall to the transport vehicle. Prior to cask release for

shipment the trunnion tie-downs, front impact limiter spacer, front and rear

impact limiters, impact limiter attachment tie rods, security seals, and

appropriate Department of Transportation labels and placards are installed. Final

radiation and contamination surveys are also performed.

6.2.2 Safety Features

Safe conditions are maintained during handling operations through administrative

controls that restrict fuel movements and locations based on (1) the quantity,

type, location, and movement of SNF assemblies occurring at any given time, and/or

(2) other activities that may be occurring within the FRS Building at any given

time (e.g., installation of the fuel pool gate, placement of a shipping cask into

the CUP, etc.). Safe, conditions are also maintained during handling operations

through the use of several limit owitches and/or mechanical stops on key equipment

as discussed in Chapter 5.

Continuous air monitors are provided in the FRS facility to detect airborne

contamination. During fuel storage, at least one area radiation detector is

operating so that workers can be made aware of unusual / upset conditions. An area

radiation detector that alarms at 20 mrem /hr above background is present on the

service bridge during fuel handling.
,

1

l

6.3 Samnlino-Analvtical

Water samples from the fuel storage pool or CUP are collected weekly and analyzed

for the water quality parameters of pH, conductivity, Cs-137 gamma activity, and

gross beta activity. Quarterly samples are analyzed for these parametes as well

as chlorides, nitrates, nitrites, sulfates, and gross alpha activity. The purpose

of this sampling and analysis is to verify the performance of the fuel pool

Submerged Water Filtration System in maintaining water quality parameters within

desired ranges. Additionally, possible fuel failures can be detected by Cs-137

gamma activity and gross beta activity measurements. When the decontamination

factor for the underwater demineralizer is less than 10 based on gross beta g

SAR:0006010.07 6-8
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I activity or Cs-137 gamma activity, resin replacement is scheduled. An " outlet"

sample (250-ml) is taken from the demineralizer outlet sample line and an " inlet"

sample (250-ml) is taken approximately two feet below the pool surface,

i.

j Prior to the replacement of a full High Integrity Container (HIC), samples are

! taken from the top, middle, and bottom so that the waste within the HIC may be
classified. A rod, several feet in length, is inserted through a penetration

3 located on top of the HIC. Attached to the bottom end of the rod is a hollow,
-

slotted, right circular cone that, when twisted in the proper direction, collects

| a sample. The samples are sent to an analytical laboratory where the activity per

| unit mass is determined for. gross alpha and beta activity, total plutonium, and

select radioactive isotopes.

,

i

WVDP analytical capabilities are described in Section B.6.7.2 of WVNS-SAR-002.

l

l

1O
|

|
|

I
i

I

i

i i
|

|
l

!
|

l. '

:

|O
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7.0 WASTE CONFINEMENT AND MANAGEMENT

7.1 Waste Management criteria

!
'

-Radioactive wastes resulting from Fuel Receiving and Storage (FRS) facility
operations include gaseous, liquid, and solid low-level wastes, and transuranic (TRU)

waste. Nonhazardous, nonradioactive wastes are also generated in relatively small
quantities. (FRS facility systems and operational activities do not require the use,

!

| of hazardous chemicals. Small quantities of reagents or cleaning solutions may be
,

used periodically for various cleaning, analytical chemistry, or maintenance

activities.) Waste handling and procesaing facilities have been designed to ensure

environmental effluent releases are maintained well within discharge guidelines given
!

in DOE Order 5400.5 " Radiation Protection of the Public and the Environment," and 10

l CFR 61, " Licensing Requirements for Land Disposal of Radioactive Waste."

The West Valley Demonstration Project (WVDP) has developed comprehensive waste
i

management plans to ensure that radioactive, hazardous, mixed, and industrial wastes

are handled and stored in compliance with applicable state and federal regulations.

. A summary of WVDP waste management plans is given in Table B.7.1-1 of WVNS-SAR-002.
l

| 7.2 solid and Lieuid Radioloaical Wastes
|

|

| The fuel pool Submerged Water Filtration System generates solid radioactive waste in
|

| the form of contaminated filter cartridges and loaded ion exchange resin. Filter

cartridges and resin are replaced with a frequency established by criteria given in

Section 5.3.1 of this SAR. Used filter cartridges are stored in 55 gallon drums with

storage for up to four used filter cartridges provided per drum. High Integrity

Containers (HICs) are used for the storage of loaded ion exchange resin (and filter

i media from the former pool water filter, which is being placed out-of-service),

l
|

Wastes contained in the first two HICs filled (designated as HICs "A" and "B") have

been classified as TRU waste (McVay, 1987). HIC "C" is classified as mixed waste,
1

| while HICs "D" and "E" have been classified as low-level waste. (Five HICs have been
! filled as of May, 1996.) Radiological characteristics of HIC contents are given in

Table 7.2-1.

: O
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Other sources of low-level solid radioactive waste include discarded

anticontamination clothing and other personal protective equipment, and items used to

support maintenance and decontamination efforts. These wastes, and 55 gallon drums

that contain contaminated Submerged Water Filtration System filter cartridges, are

size reduced and/or compacted (if allowable per established criteria) and stored in

facilities described in Chapter 7 of WPIS-SAR-002.

Potential sources of radioactive liquid wastes include floor drain and sump

effluents, excess pool water, water from cask decontamination activities, and liquid

removed during dewatering of the on-line HIC. Liquid from all of these sources is

directed to the Low-Level Waste Treatment Facility (LLWTF) for processing. The LLWTF

is described in Section B.7.5 of WVNS-SAR-002,

7.3 NonradioloaicaL Eastes

As previously stated, FRS facility operations do not require the use of hazardous

chemicals. Small quantities of reagents and cleaning solutions may be used

periodically for various cleaning, analytical chemistry, or maintenance activities.

Handling of these wastes is performed in accordance with the site Hazardous Waste

Management Plan (West Valley Demonstration Project, WVDP-073). There is no on-site

disposal of hazardous waste at the W7DP. Hazardous waste is shipped off-site for

treatment and disposal by licensed and approved transporters to permitted commercial

treatment, storage, and disposal facilities.

Maintenance and miscellaneous activities generate some nonradiolcgical, nonhazardous

wastes (e.g., office trash, packing materials, scrap equipment, sewage, etc.).

Nonhazardous, nonradioactive solid wastes are disposed of off-site at a licensed

landfill facility. Liquid effluents are regulated by the New York State Department

of Environmental Conservation (NYSDEC) for nonradiological parameters.

O
SAR:0006010.08 7-2
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)
7.4 Ventilation

i . k;

i
i

No significant sources of airborne contamination exist in FRS facilities. Cask-

4 decontamination activities have the potential to generate a small degree of airborne
contamination and therefore the cask decontamination stall is ventilated by the Main

s

j ' Plant ventilation system to ensure that airborne releases are controlled and to

ensure that air from this area is filtered prior to release to the environment. Air

from the former water treatment system equipment continues to be ventilated to the'
i

IMain Plant ventilation system to maintain confinement of contamination contained -.

within system vessels.'

.I

! Transfer of resin to the on-line high integrity container in the Radwaste Process

Building also presents the potential for airborne contamination release.

. Consequently, ventilation ducting has been provided on HICs to ensure that off-gases

released during resin transfer are passed through the FRS recirculation ventilation,

:'
filters to remove any effluent contamination.j

!

7.5 Lieuid Maste Treatment and Retention I

|
1

<

! Liquid effluents from the FRS facility are processed by the site Low-Level Waste

Treatment Facility (LLWTF) prior to discharge to the environment. The LLWTF is

describ6d in Section B.7.5 of WVNS-SAR-002.
.

|

7.6 Linuld waste solidificati2n
1

l

| Solidification of byproduct liquid waste is not performed at the WVDP.

b
i

7.7 gglfd Wastes

|
Temporary (lag) storage and treatment of solid wastes generated during operation of

the FRS facility is provided by the site Lag Storage facilities. These facilities |

are described in Section B.7.7 of WVNS-SAR-002.

.i
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( TABLE 7.2-1

RADIOLOGICAL CHARACTERISTICS OF HIC CONTENTS

._

Total
Parameter HIC "A"8D HIC "B" c2' HIC "C" '" HIC "D""' HIC "E"* Activity'"

(yCi/g) (gCi/g) (gCi/g) (gCi/g) (gCi/g) (Ci)

Gross a 6.65E-02 3.06E-01 3.49E-02 4.10E-02 6.00E-02 1.63E+00

Gross S 3.37E+01 8.10E+01 3.03E+01 4.24E+01 2.67E+01 6.85E+02

Co-60 ----- 1.63E+00 8.37E-02 1.26E-02 3.42E-03 6.03E+00

Sr-90 1.43E+00 6.85F-01 3.36E-01 4.32E-01 7.16E-02 9.44E+00

Cs-137 2.24E+01 6.52E+01 2.97E+01 2.92E+01 2.56E+01 5.51E+02

Pu-238 ----- ----- 3.13E-03 3.95E-04 9.12E-05 9.11E-02

Pu-239/ ----- ----- 1.74E-02 2.88E-03 6.00E-04 5.77E-01
240

Am-241 2.95E-02 5.63E-02 1.56E-02 3.63E-03 1.29E-02 3.78E-01

f~'g Total Pu 8.70E-02 9.69E-02 2.05E-02 3.26E-03 6.90E-04 6.67E-01
g j __

%/
Notes:

Concentrations based on average of top, middle, bottom samples.

(1) - Ref: Analyt9. cal Request Form No. 87-3131.

(2) - Based on average of top, middle, bottom samples, and analysis from separate
sample. Ref: Analytical Request Form Nos. 86-1730 & 87-1113.

(3) - Ref: Analytical Request Form No. 9101655.

(4) - Ref: Analytical Request Form No. 9203040 (as amended by memo # IH:93:0044 [WVNS,
1993]).

(5) - Ref: Analytical Request Form No. 96-0485.

(6) - Based on the sum of activity from all HICs and an assumed mass ot sludge of
3.2E+6 g per HIC. Total Co-60 activity based on an estimated concentration of'

i Co-60 in HIC "A". Estimate determined from Cs-137 concentration in HIC "A" and
| average of Co-60:Cs-137 ratios in HICs "B" through "E*. Total Pu-238 and Pu-

| 239/240 activities based on estimated concentrations of Pu-238 and Pu-239/240
in HICs "A" and "B". Estimates determined from Total Pu concentration in
respective HIC (A or B) and average of Pu isotopic:Tetal Pu ratios in HICs "C"

q through "E".

Y

I
'
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! 8.0 HAZARDS PROTECTIGH

.

8.1 Assurina_that occunational Hazards ExDomures are ALARA

6.1.1 Poliev considerations

A formal documented program directed toward maintaining personnel radiation doses as

low as reasonably achievable (JULARA) has been established in West Valley Nuclear
Services, Inc. (WVNS) Policy and Procedure WV-984, "ALARA Program." The ALARA

program is based on requirements set forth in Title 10, Code of Federal Regulations,

Part 835, and DOE Order 5400.5 " Radiation Protection of the Public and the

Environment." The radiation protection program and the ALARA program site-specific

requirements are outlined in WVDP-010, " Radiological Controls Manual," WVDP-076,

" Environmental Protection Implementation Plan," and WVDP-163, "ALARA Program Plan."

Standard operating procedures and departmental procedures are used to provide more

detailed instructions for workers and technical personnel. A discussion and summary

of the ALARA program is provided in WVNS-SAR-001, " Project Overview and General
s,

[V } Information."
|

In addition to radiation protection programs, the WVDP has established a

comprehensive industrial hygiene and safety program fer the identification,

assessment and monitoring cf nonradiological hazards. Administration of the

industrial hygiene and safety program is through WVDP-Oll, "WVDP Industrial Hygiene

and Safety Manual," which incorporates the guidance of DOE Order 5483.1A,

" Occupational Safety and Health Program for DOE Contractor Employees at Government-

Owned Contractor-operated Facilities," as well as DOE adopted Occupational Safety and

Health Administration (OSHA) standards 29 CFR 1910 and 29 CFR 1926,

8.1.2 Desian considerat(2nA

A prime consideration in maintaining exposure to radioactive materials ALARA is

ensuring that adequate confinement of these materials is maintained. Design features

of the Fuel Receiving and Storage (FRS) facility that safeguard against the release

of radioactive materials include:

o

i
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Engineered features, including limit switches and/or mechanical stops on*

equipment, that ensure an adequate amount of water above fuel assemblies to

provide sufficient shielding;

Remote valving and instrumentation for vessels and components containing*

radioactive materials;

A spill control system that includes floor drains and sumps where spills can be*

collected for further processing;

Special cask handling equipment that prevents the spread of contaminated pool*

water onto the hoist equipment and into the FR$ Building;

Shielding of vessels containing highly radioactive materials to reduce exposure*

rates to acceptable levels;

High efficiency ventilation filtration systems for FRS Building air and HEPA*

filtration systems for the cask decontamination stall;

8.1.3 Onerational considerations

In addition to considerations incorporated in facility design, administrative

procedures and controls are necessary to ensure that personnel hazards exposures are
I

maintained ALARA. Administrative and procedural control is maintained in accordance

with the WVNS Industrial Hygiene and Safety Manual (WVDP-011), the Radiological
|

Control Manual (WVDP-010) and specific Standard Operating Procedures (SOPS). Site
|,

operations personnel are fully trained in elenents of these programs, as discussed in'

Section 10.3.2 of this SAR.
!

|
| 8.2 Sources of Hazards
!

Radiological hazards in the FRS facility include the 40 pressurized water reactor
1

(PWR) spent nuclear fuel (SNF) assemblies and 85 boiling water reactor (BWR) SNF

assemblies in storage in the fuel storage pool and the contaminated ion exchange

resin and filter cartridges in the submerged water filtration system equipment or |
high integrity containers. Radiological characteristics of high integrity container

SAR:0006010.09 8-2
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h (HIC) contents, including typical isotopic composition and curie content, are listed
y/

in Table 7.2-1. Radiological characteristics of PWR and BWR fuel are given in
Tables 8.2-1 through 8.2-4.

FRS facility systems and operational activities do not require the use of hazardous
chemicals. Small quantities of reagents and cleaning solutions may be used
periodically for various cleaning, analytical chemistry, or maintenance activities.

8.3 Hazard Protection Damian Features

8.3.1 Radiation Protection Damian Features

8.3.1.1 FRS Facility Design Features

i Radiation protection features incorporated in the design of FRS facility structures,
systems, and components are provided to maintain rac.iation exposures to members of
the general public and work force ALARA. Radiation exposures in the FRS are

controlled through design features that provide adequate shielding from all sources
of radiation, remote operations and maintenance capabilities, proper ventilation, and
effluent control. These physical design features, plus strict adherence to the

operational requirements given in WVDP-010, " Radiological Controls Manual," provide
effective radiation control.

8.3.1.2 Shielding

Shielding has been provided in FRS facilities to reduce radiation dose rates to

acceptable levels under normal operating conditions. Areas where shielding is not
sufficient to reduce radiation levels below the level for uncontrolled access, as

required by 10 CFR 835, are posted as Radiation Areas, High Radiation Areas, or Very
High Radiation Areas. At the WVDP, areas where a worker can receive greater than 100

mrem in one year, under full-time occupancy, are posted as Radiological Buffer Areas

since personnel dosimetry and monitoring is required by 10 CFR 835 at these levels.

|
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I

Primary shielding for the spent nuclear fuel in the FRS is provided by the water in

the fuel storage pool and the cask unloading pool. Design features of fuel handling

equipment, including mechanical stops and limit switches, were provided to meet the

shielding requirements of the original design basis fuel (see Table B.8.2-2 of RVNS-

SAR-002), which specified that at least 3.35 m (11 ft) of shielding water be !

maintained above the stored assemblies. This amount of shielding was required to

ensure that surface exposure rates did not exceed 1 mrem /hr above background.

Although the original amount of shielding water is maintained in the pool, a

significantly lower level is required to achieve the same design basis surface

exposure rates due to the low current inventory of the pool (relative to the original

design capacity) and the age of the fuel in the pool.

Shielding from the radiation associated with the loaded resin generated in the fuel

pool Submerged Water Filtration System is provided by concentric steel and concrete !

ahields that surround the high integrity containers in which the loaded resin is

stored. The inner shield is constructed of steel-reinforced concrete with a

thickness of 36 cm (14 in). The outer shield is constructed of carbon steel and has j

a thickness of 5 cm (2 in) . A full, unshielded HIC has an estimated contact dose

rate of 4 rem / hour to 15 rem / hour. A full HIC is lifted out of these concentric

shields after removal of the Radwaste Process Building roof and placed in a Surepak

located in the north FRS yard for temporary storage. A Surepak is constructed of

steel-reinforced concrete with a thickness of 38 cm (15 in).

Contaminated pleated-paper filter cartridges from the fuel pool water filtration

system are manually raised from the underwater filter unit and placed into a waste

drum that is provided with sufficient shielding to ensure that the contact exposure

rate of a full drum does not exceed 100 mrem /hr. Distance, time, and shielding

considerations are integrated into handling operations to ensure that occupational
i

| exposures are kept ALARA.
!
i

when maintenance is required on contaminated equipment or when decontamination

activities require personnel to work in elevated exposure rate areas, supplemental

shielding may be used to shield workers from the radiation source and reduce exposure

rate levels. Prior to initiation of work activities, the area is surveyed with an

exposure rate meter to assure the effectiveness of the additional shielding with stay

times established on the Radiation Work Permit (RWP).

SAR:0006010.09 8-4
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| 8.3.1.3| Ventilation

Ventilation in the FRS facility is provided by three independent systems: the
| recirculation ventilation system, the Main Plant ventilation system, and an exhaust
t

| blower (1K-1). These systems are described in Section 5.4. There are no significant
- sources of airborne contamination in the FRS and airborne radioactivity levels in the

facility are well below the derived air concentrations (DACs) specified in

10 CFR 835.-

8.3.1.4 Radiation and Airborne Radioactivity Monitoring Instrumentation

Continuous air monitors are provided in the FRS facility to detect airborne
| contamination. During fuel ~ storage, at least one area radiation detector is

operating so that workers can be made aware of unusual / upset conditions. An area

l radiation detector that alarms at 20 mrem /hr above background is present on the
service bridge during fuel handling,

s
Radiological monitoring instrumentation use.d at the WVDP is calibrated in accordance

with ANSI N323-1978. Most radiation detection equipment is calibrated on a six month

cycle; however, some instruments art calibrated annually depending on the frequency

| and type of use, and whether calibration is performed off-site by a service vendor.

| Stack exhaust monitors and their calibration are discussed in Section B.B.6 of
WVNS-SAR-002.

DOE Order 5480.4 and 10 CFR 835 require that monitoring instrumentation comply with

the requirements set forth in the applicable American National Standard. The WVDP

has implemented these requirements in site service manuals and operating procedures.

,
Audits, appraisals, and surveillance are conducted by external and internal groups at

I

the WVDP to ensure compliance with DOE Orders and DOE-prescribed standards,

t

1
f

d'
,

f
|
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Requirements for air monitoring programs are specified in 10 CFR 835. Additional

requirements are set forth in DOE-prescribed standards ANSI 13.1 and ANSI 13.6. Air

monitoring samples are taken in select locations in the FRS facility to detect and

evaluate airborne radioactive material. Data obtained by air monitoring is used for

assessing the control of airborne radioactive material in the workplace. The WVDP

has incorporated the general guidance for placement of air monitors provided in ANSI

13.1 into the air monitoring program.

8.4 Estimated Collective On-Site Dose Assessment |

Activities associated with the FRS facility include the underwater movement of SNF

casemblies, cask-related operations, the replacement of loaded resin and used filter
1

cartridges, and support activities that include analytical chemistry, radiological

control monitoring, routine maintenance activities, and facility surveillance by I

security and safety personnel. Worker whole body exposure estimates are calculated |
|

cs part of the WVDP ALARA program. Dosimetry data for work groups involved with l

supporting current fuel storage operations indicate that the combined occupational

done for all individuals in all associated work groups is less than 30 mrem / month.

It is expected that activities associated with the cask loading of SNF assemblies for j

l
transport off-site will result in higher occupational doses than those received !

during present custodial activities due to the nature of the respective activities.

Dose estimates from fuel shipping activities in 1983 indicated that a total of 46 man
i

|

rem was received during the shipment of 625 spent nuclear fuel assemblies in storage |

at the time (WVNS, 1987). Scaling this exposure to the 125 assemblies currently in

storage results in a projected dose of approximately 9 man rem for off-site shipment.

It is reasonable that the total dose for this activity should be lower due to the j

greater post-reactor decay time that this fuel has experienced. ,

1

A program of air particulate monitoring is in place for the FRS facility to ensure

airborne radioactive material levels in routinely occupied areas are well within

ecceptable limits. This is accomplished by drawing facility air at a constant rate

through glass fiber filters. WVNS-SAR-002 states that radiological analyses of these

types of filters located in the Main Plant and Waste Processing Facilities indicate

typical airborne radioactivity concentrations of 1E-15 pCi/mL gross alpha and 1E-15

to 1E-14 pCi/mL gross beta with occasional gross beta concentrations of IE-13 pCi/mL

SAR:0006010.09 8-6
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measured in certain areas With this data, WVNS-SAR-002 performs a conservative

analysis to estimate the annual inhalation dose per worker. The results yield an

annual estimated inhalation dose per worker of 1.6 mrem. Annual doses to FRS

facility workers due to airborne activity are assumed to be comparable or
significantly less.

8.5 Mazards Protection Proar===

,

8.5.1 WVDP Health Physica Proaram
,,

5

A formally documented health physics program for the WVDP has been established in
WVNS Policy and Procedure KV-905, " Radiation Protection and Nuclear Criticality
Safety." The health physics program is based on requirements set forth in 10 CFR
835, DOE Order 5400.5, and DOE Notice 5480.6. At the WVDP, the health physics

Program's site-specific requirements are promulgated in WVDP-010. The FRS facility

is operated in compliance with the requirements given in WVDP-010. The health

physics program for the Project is discussed and summarized in Section A.8.5 of ;

/~'\ WVNS-SAR-001, t

U
8.5.2 Industrial Hvaiene and Safety Proaram ;

i

I

A comprehensive industrial hygiene and safety program based on the requirements of
DOE Order 5483.1A, " Occupational Safety and Health Program for DOE Contractor

Employees at Government-Owned Contractor-Operated Facilities," and OSHA standards 29
CFR 1910 and 29 CFR 1926 has been developed for the WVDP. Administration of this !

program is through proceduras developed from the WVDP Industrial Hygiene and Safety
Manual, WVDP-011. ,

|
|

An industrial hygiene program addresses many topics in addition to hazardous

chemicals. These include illumination, noise, temperature, confined space entry,

nonionizing radiation, and sanitary requirements.

|

|
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8.6 Estimated collective off-Site Dose Assessment

8.6.1 Effluent and Environmental Monitorina Procram

| A comprehensive environmental monitoring program is in place at the WVDP to monitor

site activities and their possible impact to the environment. Details concerning
this program can be found in Section A.8.6.1 of WVNS-SAR-001.

8.6.1.1 Gas Effluent Monitoring

|Air drawn from the cask decontamination stall and air discharged from exhaust blower
|

1K-1 is combined with Main Plant ventilation exhaust gases and is discharged to the I

environment through the Main Plant stack. (Air from the cask decontamination stall
is HEPA filtered prior to release to the environment.) Main stack effluent |

1fnonitoring is discussed in Section B.B.6.1.1 of WVNS-SAR-002.
|

| '

|
8.6.1.2 Liquid Effluent Monitoring

|

Liquids that are generated during FRS facility operations are processed through the
i

|Low Level Waste Treatment Facility (LLWTF) before discharge to the environment. The '

monitoring of LLWTF discharges is described and evaluated in Section B.8.6 of WVNS-
SAR-002.

8.6.2 Analysis of Multiole contribution

contributions to off-site dose due to other nearby nuclear facilities is given in
|

Section A.8.6.2 of WVNS-SAR-001.
1

8.6.3 gitimated Ernosures from Airborne Releases
|

I

As previously noted, air drawn from the cask decontamination stall and air discharged

| from exhaust blower IK-1 is disenarged to the environment through the Main Plant

etack. The total effective dose equivalent (TEDE) to the msximally exposed off-site

individual due to all WVDP airborne effluent discharges has been calculated to be

3.2E-04 mrem /yr (WVNS, 1995).

SAR:0006010.09 8-8
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8.6.4 Est4=mtad Wenosures from Liould Releases '

Effluents from the FRS facility are combined with other Project liquid effluents and
t

! ' treated at the Low-Level Waste Treatmene Facility prior to discharge to the
|

| cnvironment. The highest individual calculated TEDE for all liquid effluents from
L t

'

| the WVDP was 2.2E-02 mrem in 1994 (WVNS, 1995).
t

8.7 Prevention of Ynadvertent criticality
!

l

The PWR-and BWR fuel assemblies stored in the FRS were designed to sustain
;

criticality when placed in a suitable configuration with other fuel assemblies. '

Consequently, operations involving the handling and storage of SNF assemblies must be

. evaluated for criticality safety. Analyses demonstrate that expected configurations
(i.e., configurations associated with normal operations) do not support criticality.
Credible accident-induced or inadvertently-created configurations are examined in
analyses referenced in Section 8.7.3 of this SAR.

1

( Criticality safety in the FRS Building is achieved through engineered features (such
as the design of canisters that ensure that sufficient spacing is provided between *

SNF assemblies to prevent significant neutron interaction with adjacent assemblies),
;

and application of strict administrative controls. These controls restrict fuel

movement and location based on (1) the quantity, type, location, and movement of SNF

assemblies occurring at any given time, and/or (2) other activities that may be
occurring within the FRS Building at any given time (e.g., installation of the fuel

pool gate, placement of a shipping cask into the CUP, etc.). Safe conditions are

also maintained during handling operations through the use of several limit switches
end/or mechanical stops on key equipment as discussed in Section 5.2. See section

B.8.7.5 of WVNS-SAR-002 for a discussion of the Criticality Protection Program at the
WVDP.

G
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8.7.1 Introduction

Operations involving the handling, processing or storage of fissile materials are
evaluated for criticality safety. Criticality safety in the FRS is achieved through
sngineered and administrative controls. Evaluations referenced in Section 8.7.3 have
shown that there currently is no credible potential for an inadvertent criticality
during the storage of fuel in either the FSP or CUP or during the handling of fuel
for shipping cask loading.

8.7.2 Requirements

criticality safety at the WVDP is maintained through adherence to requirements set
forth in WVDP-162, " Nuclear Criticality Safety Program Plan." This plan implements

the requirements of DOE Order 5480.24, " Nuclear Criticality Safety" and incorporates
the elements of the following American Nuclear Society ANSI /ANS nuclear criticality
safety standards:

ANSI /ANS 8.1-1983, Nuclear Criticality Safety in Operations with Fissionable*

M terials outside Reactors, except paragraphs 4.2.2 and 4.2.3 (as required bya

DOE Order 5480.24);

ANSI /ANS 8.3-1986, Criticality Accident Alarm System, except paragraphs 4.2 and*

4.2.2 (as required by DOE Order 5480.24);

ANSI /ANS 8.5-1986, Use of Borosilicate-Glass Raschig Rings as a Neutron*

Absorber in Solutions of Fissile Material;

ANSI /ANS 8.7-1975, Guide for Nuclear Criticality Safety in the Storage of| *

|
'

Fissile Materials;

ANSI /kNS 8.10-1983: Criteria for Nuclear Criticality Safety Controls in*

Operations with Shielding and Cohtinement;

ANS1/ANS 8.12-1987, Nuclear Criticality Control and Safety of Plutonium-Uraniume

Fuel Mixtuxes Outside Reactors;

!
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{/ * i ANSI /hNS 8.15-1981, Nuclear Criticality Control of Special Actinide Elements;
%.

and

ANSI /ANS 8.19-1984, Administrative Practices for Nuclear Criticality Safety.*

e

Notification, investigation, and reporting requirements are in accordance with DOE

Orders 5000.3B,'" Occurrence Reporting and Processing of Operations Information," and

5484.1, " Environmental Protection, Safety and Health Protection Information Reporting

Requirements."

8.7.3 criticality concerns

The'FRS has been designed for the storage and handling of spent nuclear fuel

assemblies. These assemblies contain fissionable material in excess of that required

to support a criticality if placed in an optimum array and therefore represent a

criticality concern. To address this concern, the FRS has been provided with

engineered and administrative controls to prevent an inadvertent criticality. The

results of criticality safety analyses that have been performed by.several

organizations to assess the criticality safety of fuel stored in the FRS fuel storage

pool conclude that a criticality in the FRS is extremely unlikely during all normal

storage and handling conditions and under all credible inadvertent handling and

accident conditions. These analyses are' described below.

Original criticality safety criteria for the design of fuel storage canisters appear

to be based on information provided by utilities, as no independent criticality

calculations for design of this equipment appear in the original NFS SAR for fuel

storage (NFS, 1964). An analysis was performed by NFS in 1973, however, in support

of a request to the AEC for a revision to the existing Technical Specification that

would allow for a more dense packing of fuel assemblies in the storage pool (NFS,

1973). In order to ensure a conservative assessment that would bound the types of

fuel that were anticipated to be reprocessed in the Main Plant, NFS selected the

SAR 0006010.09 8-11
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1

Westinghouse 15x15 PWR assembly and double batched General Electric 7x7 BWR

assemblies for the analysis. These assemblies represented the most reactive of the

two types of light water reactor fuel to be stored in the FRS. The more reactive of

these assemblies (i.e., the 15x15 PWR) is larger and possesses a higher U-235

cnrichment than assemblies currently in storage (4 wtt U-235 versus 3.48 wtt U-325),

and thus present a conservative bound for arrays of fuel currently in storage.
1

|
Calculations were performed to determine the maximum k.,, for arrays of each fuel type !

1

under varying conditions of U-235 enrichment and fuel-to-moderator ratio. All I

calculations were performed assuming unirradiated fuel. Figures 8.7-1 and 8.7-2

illustrate the arrays of fuel in a standard storage configuration (i.e., faces |

parallel) as well as in an optimum rotated configuration (i.e., f aces rotated 45*)
that were evaluated. It was found that even with a face-to-face separation of 20.3

cm (8 in), a k.,, + 20 of 0.95 is not exceeded. The results of this analysis are

summarized in Table 8.7-1.

A second criticality analysis of fuel in the fuel storage pool was prepared by WVNS

in 1983 (WVNS, 1983), in support of the off-site shipment of 625 of the 750 fuel

essemblies in storage at the time. This analysis evaluated the reactivity of

|unirradiated PWR and BWR assemblies, and combinations of these assemblies, under both

normal and accident configurations. Illustrations of the fuel in the abnormal or

accident configurations evaluated in this assessment are provided in Figures 8.7-3

and 8.7-4. As in the earlier NFS assessment, the 15x15 Westinghouse PWR assembly was i

|

selected for analysis; however, the Dresden-I assembly was evaluated instead of the

i GE BWR assembly. (The Dresden-1 assembly was evaluated because no GE BWR assemblies

were in storage in the FRS at the time of shipping.) The results of this analysis,

which are summarized in Table 8.7-2, also concluded that a k.,, + 20 of 0.95 would not

be exceeded under all normal and credible accident conditions. I
1

For the present analysis, additional criticality analyses have been performed by

| Square Y Consultants (Square Y, 1996) to further evaluate the reactivity of PWR and
!

! BWR assemblies under both normal and accident conditions. This analysis evaluated

the reactivity of PWR and BWR fuel aasemblies in array configurations, as well as

O|
|

t !

|
|
,
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[~ \ under configurations anticipated during handling of fuel for shipment. For

consistency with the criticality assessments contained in the NRC-approved SARs for
'

apent nuclear fuel shippirig casks, the characteristics of the fuel assumed in the
Square Y assessment are the same as those used in the cask SARs (WVDP-228 and
WVDP-229). These characteristics are also given in Tables 4.1-1 through 4.1-4 of
'this SAR for fuel currently in storage in the FRS.

As part of the assessment, a parametric analysis was performed to determine the

rsactivity of pairs of uncanister'd assnmblies as a function of assembly separation
:in order to determine the distance between assemblies that coincided with optimum t

rsactivity. It was found through this analysis that the k,,, of two adjacent PWR fuel

essemblies will not exceed unity, even under optimum conditions of spacing,
configuration (i.e., faces parallel), and burnup (i.e., unirradiated fuel). In order

to determine the minimum parameters that are necessary for criticality, a separate
analysis was performed that determined that a linear array of at least three PWR
assemblies is required for criticality. This configuration is shown in Figure 8.7-5.

('''TheanalysisbySquareYalsoincludedanassessmenttodeterminethereactivityof
\ fuel assemblies under credible accident conditions. The assessment found that for

the most reactive credible accident configuration, which is shown in Figure 8.7-6, a

k,,, + 2o of 0. 95 is not exceeded. A summary of the conclusions contained in the

Square Y report is given in Table 8.7-3.

Evaluation of the criticality safety of fuel while in storage in the NRC-approved
shipping casks has been provided in the NRC-approved safety analysis reports for
these casks (WVDP-228 and WVDP-229, respectively). These analyses evaluate the

criticality safety of the spent nuclear fuel while in normal transportation

configurations and under credible and incredible accident conditions. Assessments of

inadvertent fuel configurations due to accident conditions described in these

criticality analyses bound any credible inadvertent loading configuration resulting
from operator error.

-
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The analyses referenced in this section indicate that a single assembly is
suberitical under all normal operating and storage conditions and that the storage

array is suberitical by a large margin. The analyses by NFS and Square Y indicate

that a significantly denser packing of fuel in the storage pool could be achieved
without exceeding a k.,, + 20 of 0.95. Evaluations referenced in this section have
also demonstrated that credible accident-induced or inadvertently-created

configurations of fuel assemblies in the fuel storage pool, cask unloading pool, or
shipping cask will not result in a critical condition. It is possible that if a

credible accident scenario in which fuel slumping or crushing could be postulated, a

more reactive configuration could result. However, this vulnerability has been
extensively evaluated in the reports referenced in Section 5.2 and no credible
mechanism for fuel crushing has been identified.

8.7.4 criticality controls

Engineering and administrative controls are provided for FRS facilities and
operations to ensure that the occurrence of an inadvertent criticality is prevented
throughout the course of normal activities and accident conditions. Administrative
controls for the prevention of an inadvertent criticality at the WVDP are developed
through the guidelines given in WVDP-162 and the references contained therein.

8.7.4.1 Engineering Controls

Equipment in the FRS has been designed to ensure that a suberitical array is
maintained in the Fuel Storage Pool and Cask Unloading Pool. Fuel stored in the FRS

is contained in storage canisters that have been provided with spacing collars that
ensure that a minimum distance of lo em (7-1/2 in.) between fuel assemblies is
maintained. These spacing coli Trs have been provided with slots that engage a
channel on the storage rack to ensure that canisters maintain a specific orientation
to the support beam while on the storage rack. Inserts may exist in a given canister

that facilitate the centering of the fuel assembly in the canister and that restrict

rotation of the assembly in the canister.

O
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( ) The grapple on the fuel pool canister crane has been provided with mechanical stops

to limit the height to which fuel canisters can be raised. While the original

intention of this design was to provide assurance that canisters could not be raised

to a level that would result in unacceptable surface exposure rates, it also prevents
a full canister from being raised above another full canister. As indicated in

Section 8.7.3, a fuel assembly above another fuel assembly does not result in a k,n +

20 > 0.95.

Equipment within the Cask Unloading Pool has also been provided with features to
prevent criticality. The canister lift rack in the CUP has been designed to maintain )
fuel in canisters in the same configuration as in the storage racks in the FSP. The

canister lift rack has also been provided with mechanical stops to ensure that even
'

|in the event of a catastrophic failure of the lift rack cable, the fuel canisterc
;

would not contact the CUP floor. !

8.7.4.2 Administrative Controls

)

[J) Administrative controls developed through the guidelines and requirements given in
WVDP-162 are the primary means for criticality control in FRS facilities. These

controls ensure that activities which require the storage, processing or handling of

fissile or fissionable materials are performed in a manner that provide an acceptable
margin to safety for the prevention of an inadvertent criticality.

Accessible areas of WVDP facilities for which administrative controls must be j

maintained to preclude an inadvertent criticality as a result of the form, quantity

or concentration of stored fissile or fissionable material are designated as a

criticality control zone. Criticality control zones are posted to indicate a

definite boundary and provide a means of accounting for and controlling fissionable

material inventory in the designated location. Administrative controls placed on

activities conducted in these areas ensure that amounts of moderating material are |
1

minimized, that procedures for work involving fissionable material are reviewed by a

criticality safety engineer and that fissionable material in an unmoderated

criticality zone is maintained as such. Both the Fuel Storage Pool and the Cask

Unloading Pool have been design 1ted as criticality control zones. 1

() |

}\ 1
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8.7.4.3 Application of Double Contingency

The FRS has been designed for the storage and handling of spent nuclear fuel.
Operations in the FRS will not alter the physical characteristics or dimensions of

the fuel. Therefore, characteristics of the fuel suci as mass, enrichment, and

geometry are fixed. In addition, water shielding in t . storage pool requires that

moderation and reflection must be considered to be optimum. Consequently,

maintaining a safe spacing of the assemblies in the storage array is the primary
means for providing an assurance of subcriticality in the FRS.

The double contingency principle is satisfied in the FRS through the engineering and
cdministrative controls described in Sections 8.7.4.1 and 8.7.4.2. In order for a

criticality to occur in the FRS, at least three fuel assemblies would need to be

brought into close proximity to each other. Fuel in the FRS is stored in canisters

that maintain safe spacing. The canister crane in the FSP is not capable of handling

fuel and the fuel hoist on the service bridge cannot be brought over the FSP. It is

therefore not possible to handle more than one uncanistered assembly at a time.
Furthermore, administrative controls specify that no more than one fuel assembly is
to be handled out of its storage canister in the FRS.

8.7.5 Criticality Protection Prooram

Criticality safety at the WVDP is implemented through the requirements of WVDP-162,
" Nuclear Criticality Safety Program Plan " Subsections of this section provide
genera) information regarding the WVDP criticality safety program with added detail

for features of the program which apply specifically to facilities and operations

within the scope of this SAR.

8.7.5.1 Criticality safety organization j
1

l

Administration of the criticality safety progra~ at the WVDP is through the NVDF

Radiation Protection Department. The Radiatiot atection Manager is responsible for i
1

monitoring and implementing nuclear criticality safety requirements, and assisting
'

operating management in developing programs and plans for maintaining radiological

|safety of the plant by regular evaluations and assessments in work areas. The

Radiation Protection Manager is responsible for developing and maintaining the

|
1
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criticality safety program plan, the criticality safety training program, and for
concurring with the establishment and abolishment of criticality control zones and
for criticality control zone management.

-

1
;

The WVNS Nuclear Engineering and Analysis (NELA) Manager is responsible for
performing nuclear criticality safety analyses for activities conducted at the WVDP.
In addition, the NEEA Manager provides programmatic evaluation to ensure that

t

adequate _ analyses are performed of packaging for fissionable materials to protect
worker health and safety and the environment and to ensure that adequate nuclear i

criticality analyses are performed in controlling accumulation of fissionable ,

material during production, storage, transport and handling to reduce the risk of i

accidental criticality.

The criticality Safety Engineer is responsible for establishing and abolishing
criticality control zones and their operating limits.

8.7.5.2 criticality Safety Plans and Procedures

Operations at the WVDP where nuclear criticality safety is a consideration are
governed by written plans and procedures for initial planned operations and for
subsequent modifications that may affect reactivity. Documented plans and procedures
are provided for storing, processing and handling of fissionable materials.

j

Modifications to these plans and procedures are subject to an Unreviewed Safety
Question Determination to assess any potential impact to the approved authorization
basis.

Accessible areas of facilities that contain significant quantities of fissionable

material or that provide for storage, processing or handling of fissionable materials

which require administrative controla to preclude an inadvertent criticality are
designated as a Criticality Control Zone. These zones are prominently identified

with criticality control zone signs posted at all anticipated avenues of approach

with clearly marked boundaries.

SAR:0006010.09 8-17
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8.7.5.3 Criticality Safety Training

A criticality safety training program has been developed at the WVDP in accordance
with the requirement of DOE Order 5480.20A. As indicated in Section 10.3,

criticality safety training is given to individuals who operate, maintain, and/or
supervise activities in areas where significant quantities of fissionable materials
are stored or handled. Elements of the training program require that each individual
receive instruction in nuclear criticality safety including a summary of criticality

cecident history and nuclear criticality theory, normal procedures, radiation control
practices, configuration control, criticality control zones, procedural compliance,
cnd individual responsibility.

8.7.5.4 Determination of operational Nuclear Criticality Limits

operational nuclear criticality limits at the WVDP are developed based upon
considerations of approved criticality analyses. At the WVDP these analyses are
primarily performed using the KENO-V code and various cross section data provided by
the Radiation Shielding Information Center at Oak Ridge National Laboratory. Prior

( to use at the WVDP, the KENO-V code is verified on each computing platform on which

it will be used following standard site computer code verification procedures. The

KENO-V code has been extensively validated for use in low-enriched uranium systems

and reports for these validation calculations are referenced in Appendix F of the
KENO program manual. No additional validation calculations are performed at the

j WVDP. Validation results for low-enriched systems (systems containing 2.35-4.31 wtt

| U-235) indicate that the KENO program has a negative (nonconservative) bias of less

than 1 percent for these systems (i.e., the system underestimates the experimentally-

determined k,,, by approximately 1 percent) . Consequently, for conservatism, the

calculated value of k.,, is multiplied by 1.02 when determining operational

criticality limits. Safety margins, therefore, are established such that the

calculated effective neutron multiplication factor, including all computational

biases and uncertainties for a unit, array of units, or systems containing

fissionable material does not exceed 0.95, within a 95 percent probability and 95

percent confidence level (i.e., k.r , + 20 s 0.95, where o is the uncertainty

associated with the method of calculation).

O
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.[''\ Analyses utilized for the developm st of operational limits are reviewed by the WVDP
Radiation and Safety Committee in act,rdance with WV-906 and WV-905. Furthermore

i
' these analyses are independently reviewed by individuals whose education and

| . experience meet or exceed the requirements of a criticality safety engineer.
I

-8.7.5.5 Criticality safety Inspection / Audits

The WVDP Project Appraisals Manager is responsible for establishing and conducting
independent appraisals that review and evaluate nuclear criticality safety against

,

DOE Orders, federal and management requirements, Technical Safety Appraisal criteria
listed in DOE /EH-0135, as well as good and best management practices.

;

;

8.7.5.6 Criticality Infraction Reporting and Follow-Up

Occurrence reporting requirements dictated by DOE Order 5000.3B, " Occurrence
Reporting and Processing of Operations Information" are implemented at the WVDP
through WVNS Policy and Procedure WV-987, " Occurrence Investigation and Reporting."
This procedure establishes a system for determining, evaluating, reporting, and,

correcting occurrences.

As prescribed in the procedure, the Facility Manager is responsible abr evaluating
end categorizing occurrences, including criticality infractions, and completes oral
notification per DOE requirements when determined applicable. Furthermore, the

Facility Manager is responsible for ensuring that the corrective actions proposed and
implemented as a result of an occurrence are adequate, and approves the closeout of
identified corrective action items resulting from occurrences in areas for which they
are responsible. ,

8.7.6 Criticality Tnatrn==ntation

DOE Order 5480.24 requires that in those cases where the mass of fissionable material

exceeds the limits established in paragraph 4.2.1 of ANSI /ANS-8.3, but the

probability of occurrence is determined to be less than 10-' per year, neither a

. criticality alarm system (CAS) nor a criticality detection system is required. DOE

Order 5480.24 further states that neither a CAS nor a criticality detection system is
i
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required to be installed underwater when fissionable material is handled or stored !

beneath water shielding that is adequate to protect personnel. Also, neither a CAS

xior a criticality detection system is required for fissionable material during

shipment of fissionable material packaged in approved shipping containers.

Analyses referenced in Section 8.7.3 have determined that a criticality in the FRS is

not possible under all normal operations and credible (i.e. >10-' events per year)

accident conditions. In addition, shipping of spent nuclear fuel in the FRS will be

via an NRC-approved shipping cask. For these reasons, no criticality alarm systems

or criticality detection systema are installed in the FRS facility. Per the

direction of DOE Order 5480.24, a monitor that is capable of detecting the presence

of fission gases has been placed in the FRS near the cask unloading pool.

O

O
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) TABLE 8.2-1

INVENTORY OF BWR FUEL IN THE FUEL STORAGE POOL

Elemental Elemental Burnup Elemental Elemental Burnup
Assembly Uranium Plutonium (MND/ Assembly Uranium Plutonium (MWD / |

No. (g) (g) MTU) No. (g) (g) MTU) |

|
B-04 120,501 837.11 20,247 y CE-73 135,407 637.13 11,258

' B-16 127,840 893.73 20,189 CE-74 131,360 777.52 15,'825
1

i
CC-10 113,497 830.27 24,997 CE-75 131,540 716.77 13,961

' CC-14 116,879 810.42 22,970 CE-76 136,505 365.99 5,502
CC-25 109,494 790.81 24,501 CE-77 131,678 591.73 10,620
CC-19 116,710 829.82 23,908 CE-79 130,675 830.18 17,667
CE-01 133,613 681.96 13,523 CE-80 130,952 810.36 16.906 |

'

CE-03 133,752 682.82 13,527 CE-81 134,781 783.86 15,502
CE+10 133,913 621.14 11,050 CE-82 131,143 802.54 16,630
CE-11 133,620 629.22 11,986 CE-83 135,079 736.06 13,961
CE-16 134,034 622.31 11,729 CE-84 134,701 779.89 15,391 '|
CE-17 133,903 659.93 12,841 CE-85 135,140 725.16 13,652 i

CE-22 134,087 654.72 11,912 CE-86 136,009 566.08 9,617

CE-23 134,120 629 11,912 CE-87 135,525 624.71 10,969
CE-24 133,745 691.82 13,792 CEP-1 14,236' 4587.05 16,988
CE-29 134,240 555.35 10,049 CEP-2 14 194 4114.11 17,315,

CE-31 134,016 616.17 11,552 CEP-3 14,167 4494.78 19,275n' CE-32 134,138 583.27 10,648 CF-01 135,134 456.51 7,333
' CE-33 133,G07 610.21 11,407 CF-02 134,389 633.12 11,481 |

! CE-35 134,059 613.64 11,473 CF-03 130,289 753.96 15,267

CE-36 134,060 597.15 10,997 CF-06 134,818 552.02 9,407'

CE-37 134,327 656.96 12,694 CF-12 135,276 437.18 6,930

CE-41 132,923 601.2 11,260 CF-13 133,762 739 37 14,209
3

CE-42 132,894 616.04 11,700 CF-14 130,224 762.49 15,554 ]
CE-50 135,429 588.23 10,166 CF-18 134,505 560.06 9,640 <

CE-51 '134,349 728.51 13,862 CF-19 135,104 450.61 7,215'

CE-52 134,232 722.27- 13,707 CF-23 133,917 739.56 14,193

CE-53 131,279 593.95 10,700. CF-24 135,384 437.53 6,930

CE-54 134,288 724.88 13,771 CF-25 133,753 744.43 14,339

CE-56 134,149 778.68 15,364 CF-26 134,501 583.45 10,227
)

CE-57- 134,534 720.63 13,616 CF-35 134,'252 655.33 12,051
'

l CF-58 134,368 746.45 14,359 CF-42 134,295 680.44 12,672

CE-59 135,130 681.1 14,485 D-50 56,720 316.36 7,027

CE-60 134,011 777.7 15,359 D-51 59,946 116.56 2,065

CE-61 133,569. 855.66 18,062 D-52 70,359 114.44 1,597

CE-62 133,334 862.49 18,362' D-53 78,736 121.89 1,596

CE-63- 133,905 761.07 14,877 D-54 .70,084 120.27 1,690

CE-64- 134,133 -739.56 14,201 D-55 72,679 122.66 1,689

CE-66 134,791 693.3 12,822 D-60 127,048 505.66 9,464

CE-67 134,608 705.12 13,176 D-61 127,872 662.35 13,591

CE-69 134,076 567.85 9,389 D-62 129,469 673.53 13,685

CE-70 132,451 484.83 8,095 D-63 122,816 617.91 13,044

CE-71 135,028 695.8 12,857

!.
,

,
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I TABLE 8.2 2

INVENTCRY OF PWR FUEL IN THE FUEL STORAGE POOL

Elemental Ilemental Burnup
Assembly Uranium Plutonium (MWD /

No. (g) (g) MTU)

Col 377,246 1,483 8,712
CO2 377,353 1,455 8,516
CO3 376,449 1,693 10,195
C04 377,251 1,482 8,703
C05 377,320 1,464 8,577
C06 377,414 1,438 8,403
C07 377,328 1,461 8,561
C08 377,167 1,504 8,858
C09 378,965 1,003 5,592

C10 376,347 1,719 10,385
C11 377,190 1,498 8,815

C12 374,589 2,146 13,748
C13 374,506 2,164 13,909
C14 376,522 1,674 10,059
C15 376,456 1,691 10,182
C16 374,461 2,175 13,998
C17 374,578 2,148 13,770 i

C18 376,674 1,635 9,774
C19 374,581 2,147 13,763
C20 376,794 1,054 5,899
C21 376,607 1,652 9,899 |

C22 375,269 1,986 12,432

C23 374,310 2,209 14,293
C24 378,699 1,082 6,069
C25 376,673 1.635 9,775
C26 376,673 1,635 9,776
C27 376,623 1,648 9,869
C28 376,409 1,703 10.269
C29 376,381 1,710 10,321
C30 375,922 1,827 11,188
C31 374,541 2,157 13,842
C32 376,367 1,714 10,348
C33 376,313 1,728 10,450
C34 376,785 1,606 9,568

C35 376,683 1,633 9,758
C36 375,653 1,640 9,812

C37 376,756 1,613 9,622
C38 376,248 1,745 10,572
C39 378,807 1,050 5,875

, C40 376,272 1,738 10,526
!

O'
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; TABLE 8.2-3

1

RADIOACTIVE CHARACTERISTICS OF BWR FUELm
(PER METRIC TON U CHARGED TO REACTOR)

,

5

2

; Initial Decayed
Fuel Fuel

mActivity Activitym

|. Nuclide (Ci) (Ci)

Fe-55 1.72E+03 4.89E+00

. Co-60 5.11E+03 2.83E+02

Ni-63 4.39E+02 3.72E+02*

Kr-85 5.75E+03 1.39E+03;

a Sr-90 4.57E+04 2.70E+04
Y-90 4.81E+04 2.71E+04

' Ru-106 1.37E+05 3.87E-02

| Sb-125 5.44E+03 2.24E+01
Cs-134 5.94E+04 3.65E+01

i Cs-137 5.12E+04 3.08E+04

i Ba-137m 4.85E+04 2.91E+04
Pm-147 8.92E+04 2.83E+02 l

Sm-151 1.76E+02 1.52E+02
5

Eu-154 3.18E+03 5.39E+02
4

Eu-155 1.86E+03 8.60E+01'

Pu-238 5.62E+02 4.94E+02

Pu-239 7.50E+01 7.66E+01

Pu-240 1.04E+02 1.04E+02

|Pu-241 1.98E+04 6.86E+03

Am-241 1.04E+01 4.31E+02

Cm-244 5.67E+01 2.45E+01

i

I
Notes: I

(1) BWR Fuel: 3.0 w/o U-235; burnup 16,111 MWD /MTU; specific power - 25.9 MW/MTU

[2] Isotopic content of fuel at reactor discharge !

(3) Isotopic content of fuel decayed 22 years

O :
|

|

1
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TABLE 8.2-4

RADIOACTIVE CHARACTERISTICS OF PWR FUELm
(PER METRIC TON U CHARGED TO REACTOR)

Initial Decayed
Fuel Fuel

Activity * Activity *
Nuclide (Ci) (Ci)

H-3 8.00E+02 2.08E+02

Fe-55 5.28E+03 8.80E+00

Co-60 7.49E+03 3.19E+02

Ni-63 6.60E+02 5.51E+02

Kr-85 9.49E+03 2.01E+03

Sr-90 7.47E+04 4.22E+04

Y-90 8.06E+04 4.22E+04

Tc-99 1.31E+01 1.31E+01

Ru-106 5.00E+05 3.40E-02

Sb-125 1.49E+04 3.71E+01

I-129 3.07E-02 3.10E-02
'

Cs-134 1.45E+05 4.54E+01
ICs-137 1.03E+05 5.94E+04

Ba-137m 9.81E+04 5.62E+04 )
Pm-147 1.30E+05 2.43E+02 |

Sm-151 3.52E+02 2.99E+02

Eu-154 9.95E+03 1.44E+03 i

Eu-155 6.12E+03 2.14E+02 )
Pu-238 2.12E+03 1.96E+03
Pu-239 3.05E+02 3.11E+02

Pu-240 5.10E+02 5.11E+02
Pu-241 1.19E+05 3.74E+04 |

Am-241 1.07E+02 2.75E+03

Am-243 1.42E+01 1.42E+01
Cm-244 1.50E+03 5.99E+02

|
Notes:

i

1

(1) PWR Fuel: 3.3 w/o U-235; burnup 33,000 MWD /MTU; specific power - 30 MW/MTU
,

l

| (2) Isotopic content of fuel at reactor discharge

(3) Isotopic content of fuel decayed 24 years
;
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I TABLE 8.7-1' (V

NFS CRITICALITY CALCULATION RESULTS

l

Reference BWR Fuel: Reference PWR Fuel:
r

General Electric 7 x 7 Westinghouse 15 x 15
Dimension: 4.20 x 4.20 x 144 in. Dimension: 8.575 x 8.575 x 144 in.

| Enrichment: As stated below Enrichment: As stated below
H/U Ration As stated below H/U Ratio: As stated below

|
|

l
' Model- Keff + 20

Two BWR Assemblies per Canister

100 x 100 canister array

| 4 wtt U-235 H/U = 5.29 0.819 + 0.028

Single Canister
4 wt% U-235 H/U = 5.29 0.803 + 0.015

_

7-~
~ Single PWR Assembly per Canister

_

( ) 100 x 100 canister array
w/assy faces parallel 0.907 + 0.018
4 wt% U-235 H/U = 6.26

100 x 100 canister array
w/assy faces parallel 0.913 + 0.020

4 wt% U-235 H/U = 5.29

100 x 100 canister array
w/assy faces parallel 0.878 + 0.016

4 wtt U-235 H/U = 4.44

100 x 100 canister array
w/assy faces parallel 0.861 + 0.018

4 wtt U-235 H/U = 4.12

Single Canister

4 wt% U-235 H/U = 5.29 0.884 + 0.019

63 x 63 canister array

w/ corner interaction 0.910 + 0.013

3.5 wtt U-235 H/U = 6.41

| 100 x 100 canister array
w/assy faces parallel 0.903 + 0.017'

3.5 wtt U-235 H/U = 6.41
.

< f~'N Single Assembly
\_, 3.5 wtt U-235 H/U = 6.41 0.884 + 0.018

i
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TABLE 8.7-2

l

WVES CRITICALITY CALCULATION RESULTS '

|

|
|
|

Reference BWR Fuel: Reference PWR Fuel: |
|

Dresden-I (Array not specified) Westinghouse 15 x 15
Dimension: 4.20 x 4.20 x 144 in. Dimension: 8.575 x 8.575 x 144 in.
Enrichment: As stated below Enrichment: As stated below
H/U Ratio: As stated below H/U Ratio: As stated below

Model Keff + 2e
i

Normal Storage & Handling Operation I

One PWR Canister (15 x 15) |
PWR Assembly 4 wt% U-235 ^ 849752 + 0.009752 |.

Enrichment in Canister

Four (4) PWR Canisters in Lift
Rack 15 x 15 PWR Assembly 0.84265 + 0.01034
4.0 wt% U-235 Enrichment

!
PWR Canister and three
Dresden-I canisters 2 x 2 0.8502 + 0.0092 !

Array (20 Inch Pitch) j

Accident conditions
i

One PWR Canister on Top of one j

PWR Canister Axially (15 x 15 0.850028 + 0.010 j
Assembly, 4 wt% U-235
Enrichment)

Three (3) PWR Assemblies on
the Pool Floor in the CUP 0.85017 + 0.00968
(Concrete and Water
Reflection)

One PWR Assembly Next to a PWR
Canister (Assembly in Contact 0.86669 + 0.007532
with Loaded Canister)

I

O'
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' / TABLE 8.7-3k

I

SQUULE-Y CRITICALITY CALCULATION RESULTS

Westinghouse 14 x 14
Rod OD: 1.072 cm

j Enrichment: 3.48 wtt U-235

| Big Rock Point 9 x 9 (Types F) Big Rock Point 9 x 9 (Type EP)
! Rod OD: 1.427 cm Rod OD: 1.427 cm
| Clad Thickness: 0.1016 cm Clad Thickness: 0.1016 cm
'

Pellet OD: 1.196 cm Pellet OD: 1.196 cm
Fuel Rod Pitch: 1.796 cm Fuel Rod Pitch: 1.796 cm
Enrichment: 2.5 - 4.5 wt% U-235 Enrichment: 4.33 wtt Pu-239 I

Fuel Fuel Assembly
i

Case Array Type /Burnup Edge-to-Edge Keff + 2c
No. (MWD /MTU) Spacing '(cm)

Normal Storage Cases

1 Infinite (all-c) PWR / 0 31.7 0.8236 + 0.00437

2 Infinite (all-c) PWR / 10,000 31.7 0.7779 + 0.00411

''N 3 Infinite (all-c) BWR-F / 0 35.3 0.6951 + 0.00444

4 Infinite (all-c) BWR-EP / 0 35.3 0.7580 + 0.00495

Normal Transfer Cases
5 1x1 (u) PWR / 0 0.8138 + 0.00447---

6 1x1 (u) PWR / 10,000 --- 0.7729 + 0.00437

7 4x1 (c-c-c-c) PWR / 0 31.7 0.8171 + 0.00476

" Safe" Spacing Cases

8 Infinite (all-c) PWR / 0 10.1 0.95

9 Infinite (all-c) PWR / 10,000 8.53 0.95

10 4x1 (c-e-c-c) PWR / 0 5.39 0.95

Accident-Induced or Inadvertently-Created Configurations
11 4x1 (c-u-c-c) PWR / 0 --- 0.8316 + 0.00418

12 2x1 (u-u) PWR / 0 1.75" 0.9521 + 0.00423
i

13 2x1 (u-u) PWR / 10,000 1.84" 0.9028 + 0.00478

|- 14 3x1 (u-u-u) PWR / 0 1.56" 1.001 + 0.00478

u: uncanistered
c: canistereds only spacing provided by canister is considered, aluminum shell

( of the canister is not.
'

- oss optimum spacing

[ SAR:0006010.09 B-32
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9.0 HAZARD AND ACCIDENT ANALYSES

9.1 Mazard an=1vsta

The systematic analysis of hazards associated with the Fuel Receiving and Storage
(FRS) facility has been accomplished in this Safety Analysis Report (SAR) through the
completion of a Process Hazards Analysis (PHA), which is presented in Table 9.1-1.
Historical precedents at other chemical and nuclear facilities have demonstrated that

a PHA can serve as a comprehensive and cost effective risk assessment technique, and
can provide the basis for the entire safety analysis of a given facility or activity.

The PHA provided in this SAR is intended to provide a qualitative analysis of the
rotential sources of hazards and mitigative features associated with operations at
the FRS facility. Information gained through this analysis is then used in selecting

accidents to be further analyzed more rigorously in Section 9.2, and in grading

facility and process descriptions provided throughout this SAR.

9.1.1 Methodology
r

i
A PHA has been developed for the FRS facility that is consistent with hazard analysis
guidelines provided in DOE-STD-3009-94. A hazard should be understood as "a source
of danger, with the potential to cause illness, injury, or death to personnel." A

PHA consists of two primary steps, namely, hazard identification and hazard

evaluation,

9.1.1.1 Hazard Identification

The process of accomplishing the PHA is to identify the hazards in terms of quantity,
form and location, potential initiating events, and other events which could result

in an undesirable consequence. To ensure that a comprehensive, systematic analysis
was performed, information was obtained from several sources. Primary among these

sources were current FRS facility safety documents that identify and evaluate the

risks of significant hazards. Additional information for the PHA has been obtained

from diagrams of systems that support FRS facility operations, FRS facility standard
;

I operating procedures (SOPS), and miscellaneous documents associated with the fuel

~ (O loading of NRC-approved spent nuclear fuel shipping casks. Several current safety
!

j
| V
! documents associated with fuel movement operations at the Idaho Chemical Processing

SAR:0006010.10 9-1
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Plant (which is located at the Idaho National Engineering Laboratory) were also

examined.

9.1.1.2 Hazard Evaluation .

' Evaluation of hazards for the Process Hazards Analysis required the qualitative

essessment of event consequences and frequencies. Qualitative consequence and

frequency classifications used in Table 9.1-1 are as follows:

Qualitative Consequence Classification:

Negligible Negligible on-site and off-site impact on people or the environs.

Low Minor on-site and negligible off-site impact on the people or j

environs. I
|Moderate Major on-site impact on people or the environs; only minor off-site
i

l
impacts. ;

High Major on-site and off-site impacts on the people and the environs. |

Qualitative Frequency Classifications

!

Anticipated (12P >10-2) Incidents that may occur once or more during the

lifetime of the facility.

Unlikely (10-22p>10") Accidents that may occur at some time during the |
1

lifetime of the facility.
;

Extremely Unlikely ( 10"2p > 10-') Accidents that will probably not occur during the !

life cycle of the facility.

Incredible (10''2P) Accidents that are not credible.

(p is the probability of a given event per year)

i

I

O
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i [ h For each event in Table 9.1-1, a Risk Factor has been developed that is based on theU
consequence and frequency for the event. The value of the Risk Factor is determined'

from a three-by-three frequency- and consequence-ranking matrix, shown in
Figure 9.1-1. Events having either an on-site or an off-site consequence but with

' frequencies of occurrence less than or equal to 1E-6 per year (i.e., incredible

events) were assigned a risk factor of "I".

9.1.2 Mazard Analysis Results

9.1.2.1 Hazard Identification
!

|

The process of accomplishing the PHA is to identify the hazards in terms of quantity,
form and location, potential initiating events, and other events that could result in ;

!

en undesirable consequence. Due to the relatively low complexity of the FRS I

facility, hazard identification is straightforward. FRS facility systems and

activities do not require the use of hazardous chemicals; consequently, radiological
hazards dominate the FRS facility PHA. Spent _ nuclear fuel (SNF) assemblies and r

wastes from the fuel pool Submerged Water Filtration System represent the major

hazards in the FRS. Industrial (nonradiological) hazards also exist in association

with activities performed at the FRS facility.

Accidents with significant off-site consequences result when upsets occur in systems

or operations that involve both significant quantities of radioactive or

nonradioactive hazardous materials and large sources of energy, operations in the i

FRS, including SNF storage and handling'and pool water filtration, involve highly

radioactive materials that are in a stable, (chemically) unreactive, solid matrix;

however, gravitational potential energy represents the most significant source of

energy threatening these hazards. Consequently, accidents within the FRS facility
1

are not capable of generating releases with significant on-site or off-site i

consequences, j

9.1.2.2 Hazard Classification

| The hazard classification for the FRS facility is presented in Section 1.5. j

;i
|<

I
'

,
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9.1.2.3 Hazard Evaluation

l

9.1.2.3.1 Summary of Significant Worker-Safety Features

While FRS worker hazards protection is provided by engineered facility features
(e.g., limit switches, pool water filtration system, area radiation detectors, etc.),

the most significant facility worker-safety features, namely fuel pool water and High

Integrity Container (HIC) shielding enclosures, are passive in nature. Therefore,

the primary operational worker-safety features identified in the hazards analysis are

administrative controls. Specifically, worker protection from radiological hazards

is controlled through the requirements of the WVDP Radiological Controls Manual

(WVDP-010), while worker protection from nonradiological hazards is controlled

through the requirements of the WVNS Industrial Hygiene and Safety Manual (WVDP-011).

Additionally, safe conditions are maintained during fuel handling operations through

the use of numerous administrative controls that restrict fuel movements and

locations based on (1) the quantity, type, and location of SNF assemblies at any
given time, and/or (2) other activities that may be occurring within the FRS Building

at any given time (e.g., installation of the fuel pool gate, placement of a shipping

cask into the cask unloading pool (CUP], etc.). These controls are reflected in

various SOPS.
.

i

l

9.1.2.3.2 Accident Selection

Ths identification of accidents presenting the greatest risk to on-site individuals |

cnd the off-site public is one of the primary goals of the PHA. Accidents selected

for more rigorous evaluation in Section 9.2 were those accidents with the largest

IRisk Factors (i.e., those accidents with a Risk Factor greater than or equal to 3).

consistent with this rationale, the following accidents were selected for further

ovaluation: drop of a loaded fuel canister or fuel assembly during handling for cask

loading; failure of all 125 SNF assemblies in the storage pool due to a beyond

evaluation basis seismic event; and catastrophic failure of a high integrity

container due to a failure of the lifting equipment during handling for transfer from

the shield container in the Radwaste Process Building to the shielded Surepak
container in the north FRS yard.

9
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( As stated previously, spent nuclear fuel and fuel pool Submerged Water Filtration

System wastes represent the significant sources of hazards in the facility.

Accidents selected for evaluation in Section 9.2 represent bounding scenarios for

upset conditions involving these hazards. Although dropping of a single spent

nuclear fuel assembly most likely represents the bounding accident for this hazard, ;;

i

. the evaluation of the consequences due to the failure of all 125 SNF assemblies was ;

performed as a result of an inability to adequately establish the present yield

capacity of the storage rack anchor bolts.
|
| |

No significant accidents or hazardous situations have occurred during the 30-year

operational history of the FRS.

I

9.1.3 WVDP Evaluation Guidelines (EGs)
!
;

! To facilitate the development of safety analysis evaluation guidelines for hazards

associated with WVDP facilities, two distinctions have been made. These distinctions

are as follows:

!O
1) Whether the event (accident) is manmade or caused by natural phenomena;

.

'1

and
|

2) Whether the population at risk is the public or on-site workers.
,

!

These distinctions-lead to four different combinations for which an evaluation
|- guideline is required. This section establishes evaluation guidelines for these four j

| situations.
:

!

For manmade accidents with either internal or external initiators, radiological

evaluation basis accidents (EBAs) are compared to EGs over the frequency spectrum of

0.1 to 1E-06 events per year.

|
|

s

i

/%

LU
I.
1
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public Radiolecical EG: Manmade EEAs shall not cause doses to the maximally
exposed off-site individual (moi) greater than: (1) 0.5 rem for accidents with

estimated frequencies <0.1 per year but 21E-02 per year; (2) 5 rem for

| accidents with estimated frequencies <1E-02 per year but 21E-04 per year; and
(3) 25 rem for accidents with estimated frequencies <1E-04 per year but >1E-06
per year. Manmade EBAs with estimated frequencies s1E-06 per year are not
considered credible. These EGs are depicted graphically in Figure 9.1-2.

On-Site Radiolooical EG: Manmade EBAs shall not result in calculated doses at |

the on-site evaluation point (OEP) (640 meters) greater than: (1) 5 rem for

accidents with estimated frequencies <0.1 per year but 21E-02 per year; (2) 25

rem for accidents with estimated frequencies <1E-02 per year but 21E-04 per
|

year; and (3) 100 rem for accidents with estimated frequencies of <1E-04 per
year but >1E-06 per year. Manmade EBAs with estimated frequencies s1E-06 per

year are not considered credible. These EGs are depicted graphically in Figure

9.1-3.

Natural phenomena-induced EBAs with initiating frequencies defined by applicable
design criteria and/or authorization basis documents are compared against the
following 2Gs.

Public Radiolocical EG: Natural phenomena induced EBAs shall not cause doses

to the MOI greater than 25 rem.

On-Site Radiolocical EG: On-site numerical EGs shall not be required for

safety assurance in the analysis of accidents induced by natural phenomena.

Severe natural phenomena present hazards to on-site personnel that are

dominated by non-radiological concerns. If the natural phenomena resistance

capabilities for structures, systems, and components are exceeded, then the

consequences of the natural phenomenon itself pose a greater risk to worker

health and safety than any exposure to radioactive material released by the

event.

O
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- 9.2 Accid ==t 1==1vses

9.2.1. Me hadoloav ;e

I
l

,i

Accident analyses are performed through the use.of established and accepted I

~ references and computer codes. Computer codes used in accident analyses are verified -)
- per approved procedures prior to use. ' Analyses to evaluate the consequences of

I

airborne radiological releases utilize source terms developed from guidance given in

'DOE-HDBK-3010-94, " Airborne Release Fractions / Rates and Respirable Fractions for Non-

Reactor Nuclear Facilities"; dispersion factors for stability class D with wind speed

4.5 m/s and stability class F with wind speed 1 m/s, and site specific dispersion j

factors calculated using the PAVAN computer codes; and radiological dose conversion j
|

factors given in DOE /EH-0070, " External Dose-Rate Conversion Factors for Calculation I

of Dose to the Public," and DOE /EH-0071, " Internal Dose Conversion Factors for !

Calculation of Dose to the Public."

|

| Site-specific. dispersion. factors (x/Q values) are calculated using the PAVAN computer
code which implements the guidance provided in NRC Regulatory Guide 1.145,

j " Atmospheric Dispersion Models for Potential Accident Consequences Assessments at !
i

Nuclear Power Plants." The X/Q calculations are based on the theory that material

released to the atmosphere will be normally distributed (Gaussian) about the plumei

! center-line. - A' straight-line trajectory is assumed between the point of release and

. all distances for which the X/Q values are calculated.

The' PAVAN program uses meteorological data in the form of joint frequency

distributions of hourly averages of wind direction and wind speed by atmospheric

|- stability class. Wind direction is distributed into 16 sectors (N, NNE, NE,...) and

atmospheric-stability is distributed into 7 classes (A-G) For each of 16 downwind

sectors, the program calculates X/Q values for each combination of wind speed and

atmospheric stability at two distances. The X/Q values calculated for each sector
j are then ordered from greatest to smallest and an associated cumulative frequency

distribution is derived based on the frequency distribution of wind speed and

stabilities for that sector. The samllest X/Q value in the distribution will have a
correspor. ding cumulative frequency equal to the wind-direction frequency for that

sector. The program then determines for each sector an upper envelope curve based on

- these. data such that no plotted point is above the curve. From this upper envelope

SAR 0006010.10 9-7

;

l. 1

|
..,n . . ~ . -. , , - - - . --. , . - .

1
'

,



. -

|

|

WVMS-SAR-012
Rev. O

the x/Q value which is equalled or exceeded 0.5% of the total time is obtained. The

maximum 0.5% x/Q value from the 16 sectors becomes the maximum sector x/Q value.

9.2.1.1 Initiating Event Summary

Initiating event summaries have not been provided for accident evaluations in this

SAR as all assessments deterministically assume the occurrence of a particular

cecident event, with no regard for the mechanisms or chains of events necessary to

arrive at the analyzed event.

9.2.1.2 Scenario Development

Accident scenarios have been provided in sufficient detail to support che evaluation

of source terms utilized in the calculations. Scenardo developments

deterministically assume the occurrence of a particular accident event, with no

regard for the probability of mechanisms or chains of events necessary to arrive at

the analysis event.

O
9.2.1.3 Source Term Analysis

To bound the consequences of accidents analyzed, source terms used in this SAR are

based on either the entire inventory of material at risk (MAR) (as in the case of the

catastrophic failure of a HIC due to dre;pping), or upon conservative damage ratios

(DRs) and/or airborne release fractions (ARFs) (as in the case of dropping a SNF

assembly). (The DR is the fraction of the MAR actually impacted by the accident-

generated conditions.) To account for the fact that some releases involve

particulate matter that is not entirely respirable, a factor representing the

respirable fraction (RF) of released material is applied. For all analyses, leakpath

factors (LPFs) as described in DOE-HDBK-3010-94, are conservatively assumed to be

equal to 1.0, Radiological source terms are calculated as MAR x DR x ARF x RF x LPF.

9.2.1.4 consequence Analysis

consequences of radiological accidents in this SAR are calculated for individuals at

en on-site Evaluation Point (CEP) located 640 m from the center of the accident

release and for off-site individuals located at the site boundary (1050 m) in the

SAR:0006010.10 9-8
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sector having the maximum concentration of radioactivity. The magnitude of
' '

radiological consequences is calculated by multiplying the accident source term by
unit dose factors. Only nuclides contributing greater than 0.1% of the total dose
are reported. Unit dose factors for airborne releases are calculated using site-
specific dispersion values (x/Q) and external and internal dose conversion factors
given in DOE /EH-0070 and DOE /EH-0071, respectively. Unit dose factors assume a two

hour exposure time for affected individuals (consistent with guidance provided in NRC
Regulatory Guide 1.145) and an individual breathing rate of 0.333 L/s (ICRP 23,
1975). Consequences are calculated for several meteorological conditions: stability
class "D", wind speed 4.5 m/s; stability class "F", wind speed 1 m/s; ed site-

specific 95% meteorology.

9.2.1.5 Comparison to Guidelines

Guidelines utilized for the comparison to accident analysis consequences are given in {

Section 9.1.3. Guidelines for radiological consequences du to operating and natural
phenomena accidents are provided. Maximum acceptable consequences for radiological

O cecidents are given in Figures 9.1-2 and 9.1-3. For the purposes of evaluation ofb
Unreviewed Safety Questions, these consequences present the authorization basis risk
for activities conducted in the FRS facility.

9.2.2 onerational Accidents

operational accidents are those events naving internal initiators, such as fires, 1

explosions, spills, or inadvertent nuclear criticality. Consequences of these l

accidents are evaluated against guidelines given in Section 9.1.3 based on the

probability of occurrence.
,

|

9.2.2.1 Drop of a Loaded Canister or Fuel Assembly

I

|
.2.2.1.1 Scenario Development4

i

The handling of SNF assemblies is necessary for cask loading and for periodic visual |
| casessment to evaluate fuel integrity. Canisters containing assemblies are I

|; transferred from the fuel storage pool to the CUP. In the CUP, assemblies are raised

! '

from the canister using the bridge-mounted 900 kg (1 ton) fuel hoist with special

SAR:0006010.10 9-9
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extension grapples. The hoist is provided with limit mechanisms that prevent the

fuel assembly from being raised to unsafe levels. Although the fuel assembly grapple

is latched to the fuel, the fuel is not lanyarded to the grapple, and it is possible

that the fuel assembly could be dropped during handling. It is assumed that some of

the fuel cladding would be breached in such a scenario. Dropping of a loaded fuel

canister is considered to present a similar radiological hazard.

9.2.2.1.2 Source Term Analynis

The source term for this accident assessment is based on the isotopic content of

cpent pressurized water reactor (PWR) fuel (ORIGEN, 1973) as it represents the fuel

with the greatest fission product activity per assembly. Table 8.2-4 gives the

isotopic content of PWR fuel assemblies per metric ton of uranium charged to the

reactor. PWR fuel assemblies in storage in the FRS were designed with an initial

uranium content of 0,382 MT. Consequently, the material-at-risk for this accident

was calculated by multiplying the third column of Table 8.2-4 (24-year decayed PWR

fuel) by 0.382.

The accident scenario assumes radioactive material release to the fuel pool occurs as

a result of the crushing of a dropped fuel assembly. DOE-HDBK-3010-94 (DOE, 19P'

provides bounding values for the fraction of material that would become airborne due

to impact stress as a function of fall height, and provides a bounding value of the

fraction of the airborne ;naterial that would be of respirable size (i.e. ARF and RF

values). For this assessment it is assumed that the fuel assembly falls a distance

of 4.88 m (16 ft), corresponding to a respirable release fraction (ARF x RF) of

1.05E-04. Multiplication of the isotopic content of a fuel assembly by this fraction

gives the source term activity for the pool. To determine the environmental source

term, the fuel pool source term value is multiplied by a fraction value (ARF x RF =

2E-03) appropriate for release of contaminants due to evaporation from a contaminated

pool of water. It has been assumed in the analysis that the total inventory of H-3

and Kr-85 in a dropped assembly is released to the atmosphere.

O
SAR:0006010.10 9-10
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[/') 9.2.2.1.3
Analysis of Resulta

N.

Table 9.2-1 presents the dose at the on-site evaluation point and to the maximally
exposed off-site individual from the dropping of a PWR fuel assembly in the CUP for
various meteorological conditions. The maximum tocal effective dose equivalent
(TEDE) at the on-site evaluation point has been calculated to be 15 mcem, as shown in
Table 9.2-1. The maximum TEDE received by an off-site individual has been calculated
to be 6.1 mrem.

9.2.2.1.4 Comparison to Guidelines

Section 9.1.3 defines the means by which safety assurance is shown by providing
numerical criteria against which to judge the results of the accident analyses.

Radiological evaluation guidelines given in Section 9.1.3 state that total effective

dose equivalent to the maximally exposed off-site individual due to an operational
,

accident shall not be greater than 0.5 rem for accidents with estimated frequencies <
[ h 0.1 event per year but 2 0.01 event per year; 5 rem for accidents with estimated
'' frequencies < 1E-2 event per year but 2 1E-4 event per year; and 25 rem for accidents

with estimated frequencies < 1E-4 event per year but 2 1E-6 event per year.

For the on-site evaluation point, the dose limit is 5 rem TEDE for events that have a

frequency range of 0.1 to 0.01 per year, 25 rem TEDE for events that have a frequency
range of 1E-2 to 1E-4 per year, and 100 rem TEDE for those events that have a

frequency less than 1E-4 per year.

The dose to the maximally exposed off-site individual (6.1 mrem TEDE) , and the dose

to a receptor at the on-site evaluation point (15 mrem TEDE), due to the dropping of

c fuel assembly are below the radiological dose acceptance criteria specified in

Section 9.1.3.

I

/^\
k

!

I
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9.2.2.2 Drop of a Loaded High Integrity Container

9.2.2.2.1 Scenario Development

A full HIC is lifted out of its process shield through an opening in the Radwaste

Process Building roof to a height of approximately 4.6 m (15 ft). Prior to lifting

the HIC free of its shield, it is lifted approximately 5 to 8 cm (2 to 3 in) and held

for five minutes. If the load doesn't slump or drop during this time, the HIC is

placed into a shielded storage container in the north FRS yard.

A high integrity container and its associated lifting ring are designed to withstand

en abrupt lift force of 3g with a full payload of 4500 kg (10,000 lb) and have been

chown to successfully withstand drops onto compacted sand from 7.6 m (25 f t) on both

a top corner and bottom corner without splitting open while fully loaded. However,

it is possible that failure of any portion of the lifting or rigging equipment could

result in the drop of a HIC and it is assumed that the HIC would rupture upon impact,

releasing its entire contents to the ground.

O
9.2.2.2.2 Source Term Analysis

The radioactive inventory of a full HIC is based on the radiological characteristics

of sludge and resin contained in HIC "B". (HIC "B" exhibits the highest

concentration of activity of the five HICs that have been filled since the use of

HICs began in 1986.) The inventory is calculated using HIC "B" characterization data

(WVNS, 1987) and an assumed resin mass of 3,200 kg (7,000 lb). DOE-HDBK-3010-94

gives a bounding fraction of respirable material that would be released from the free

fall spill of a slurry of 4E-5 (ARF = 5E-5, RF = 0.8). Multiplication of the HIC

activity by this fraccion gives the source term activity.

i

9.2.2.2.3 Analysis of Resulta

l
Table 9.2-2 presents the dose at the on-site evaluation point a,d to the maximally
exposed off-site individual from the drop of a loaded HIC for various meteorological

conditions. The maximum TEDE at the on-site evaluation point has been calculated to
,

be 5.8 mrem, as shown in Table 9.2-2 The maximum TEDE received by an off-site

individual has been calculated to be 2.7 mrem. |

I
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O) 9.2.2.2.4[ Comparison to Guidelines
1

!

I Section 9.1.3 defines the means by which safety assurance is shown by providing
!

numerical criteria against which to judge the results of the accident analyses. The

| dose to the maximally exposed off-site individual (2. 7 mrom TEDE) , and the dose to a

receptor at the on-site evaluation point (5.8 mrem TEDE), due to the dropping and

| catastrophic failure of a loaded HIC are below the radiological dose acceptance

| criteria specified in Section 9.1.3.
1

|

9.2.2.3 Inadvertent criticality in the FRS

9.2.2.3.1 Scenario Development

I
'

Shipping of spent nuclear fuel from the FRS requires that fuel assemblies be

transferred from their storage positions in the Fuel Storage Pool to the lif t rack in
|

the Cask Unloading Pool. Current operating procedures and administrative|

!

j restrictions require that no more than one fuel assenoly be handled outside of its

I [~ storage canister in the CUP. Nevertheless, it is assumed that an operator, while in
'

the process of handling fuel for shipping, removes several fuel assemblies from their

storage canisters and stages them at the lower level of the CUP to facilitate loading

in the shipping cask. It is assumed that the arrangement of two full lift rack loads ;

|(i.e., eight SNF assemblies) is placed in the CUP in such a manner that an ;

l
inadvertent criticali: - Ars.

'

l

9.2.2.3.2 Source Term Analysis |
I

|

j The particulate source term for this accident assessment is based on the isotopic

| content of undecayed irradiated PWR fuel given in Table 8.2-4. (Criticality

j assessments referenced in Section 8.7 have conservatively assumed unirradiated fuel

! for determining the k,,, of various fuel combinations. This accident assessment

conservatively utilizes the radionuclide inventory of spent fuel for determining off- I

site dose consequences due to the higher concentration of toxic transuranic nuclides |

in spent fuel.) The particulate fission product source term is calculated using the

release fractions of respirable materials from a moderated and reflected solid

0 ) following an inadvertent criticality recommended in Table 6-10 of DOE-EDBK-3010-94
%/

(DOE, 1994). Multiplication of the isotopic content of eight PWR fuel assemblies by

SAR:0006010.10 9-13
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the release fractions indicated in DOE-HDBK-3010-94 gives the atmospheric source
term.

The fission gas source term for the assessment is based on the source term for spent
fuel solutions given in Table 6-7 of DOE-HDBK-3010-94. It is not expected that the

magnitude of the release for intact fuel assemblies would be as great as that for
colutions due to the lower surface to volume ration in fuel. Consequently, it is

casumed that 10% of t.se fuel softens due to the heat generated, thus allowing
noncondensible gases and radiciodine in that fraction to be released, consistent with

the recommendations given in DOE-HDBK-3010-94. It is assumed that all of the fission

gas released to the moderator is subsequently released to the atmosphere.

9.2.2.3.3 Analysis of Results
1

Table 9.2-3 presents the dose at the on-site evaluation point and to the maximally j

cxposed off-site individual from an inadvertent criticality in the CUP for various

meteorological conditions. Tne maximu.n total ef fective dose equivalent (TEDE) at the |

on-tite evaluation point has been calculated to be 857 mrem, as shown in Table 9.2-3.

The maximum TEDE received by an off-site individual has been calculated to be 353

mrem.

|
|

9.2.2.3.4 Compariron to Guidelines
'

Section 9.1.3 defines the means by which safety assurance is shown by providing
numerical criteria against which to judge the results of the accident analyses.

Radiological evaluation guidelines given in Section 9.1.3 states that total effective

dose equivalent to the maximally exposed off-site individual due to an operational

accident shall not be greater than 0.5 rem for accidents with estimated frequencies <

0.1 event per year but 2 0.01 event per year; 5 rem for accidents with estimated

frequencies < 1E-2 event per year but y. 1E-4 event per year; and 25 rem for accidents

with estimated frequencies < 1E-4 event per year by 2 1E-6 event per year.

O
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( For the on-site evaluation point, the dose limit is 5 rem TEDE for events that have a
frequency range of 0.1 to 0.01 per year, 25 rem.TEDE for events that have a frequency '

l
| range of IE-2 to 1E-4 per year, and 100 rem TEDE for those events that have a

)
' frequency less than IE-4 per year,

i

The dose to the maximally exposed off-site individual (353 mrem TEDE) and the dose to I
1a receptor at the on-site evaluation point (857 mrem TEDE) due to an inadvertent j

criticality in the FRS are below the radiological dose acceptance criteria specified
in Section 9.1.3 for all frequency categories. (Under the incredible circumstances l

i

that all 125 spent nuclear fuel assemblies are involved in an inadvertent
criticalityi.the doses to the maximally exposed off-site individual and to the
receptor at the on-site evaluation point are 6.2 rem and 15 rem, respectively.)

9.2.3 Natural Phana==nm Events

Natural phenomena accidents are those events having external, natural initiators,
such as earthquakes, tornadoes, and floods. Consequences of these accidents are

)evaluated against guidelines given in Section 9.1.3, independent of the probability
\

of occurrence.

9.2.3.1 Beyond Evaluation Basis seismic Event

9.2.3.1.1 Scenario Development

Several analyses to determine the structural integrity of FRS facilities and

equipment following seismic events of varying magnitudes have been performed over the
history of fuel pool operation. The results of these analyses, which have been
summarized in Chapters 4 and 5 of this SAR, conclude that structural integrity of the i

1

FRS. facility would be maintained under the conditions evaluated. Deterministic

avaluations to assess the consequences of a complete loss of shielding water in the
storage pool, including heat generation and exposure rate calculations, have also |

been performed. !

|
|
!

i I
'

I

|
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Post reactor cooling of the fuel has resulted in a significant= decrease in the

thermal power of the fuel. A calculation of present heat generation rates has

determined that the total thermal output of the 125 stored assemblies is B,800 watts

(Wolniewicz, 1992). Due to the assembly storage configuration, convective air

currents would be sufficient to remove the heat produced. Therefore, even in the

event of a complete loss of water ir. the pool, sufficient heat would not be generated

to significantly affect the pocl structure.

A separate analysis to estimate the dose rate on the service bridge from the total

loss of pool water due to an earthquake (Shearer, 1991) was also performed. Results

of this assessment show that the dose rate on the service bridge due to loss of

shielding water would be approximately 64 rem /hr. Therefore, the primary purpose of

pool water is to maintain occupaticnal radiation exposure as low as reasonably

achievable (ALARA),

Complete loss of shielding water in the fuel storage pool and cask unloading pool is

considered to be extremely unlikely. The silty till layer (Lavery till) underlying

the pool structure is a mixture of very fine grained heterogeneous clay and silt

containing minor amounts of sand and stones. The silty till is typically dense,

compact, and moist, and is of low permeability.

The analysis in Section 9.2.2 which evaluates the dropping of a single spent nuclear

fuel assembly most likely represents the bounding accident for a beyond design basis

seismic event. Nevertheless, an evaluation to determine the consequences of the

failure of all 125 SNF assemblies was performed due to an inability to adequately

establish the present yield capacity of the storage rack anchor bolts. The storage

rack and its associated hardware have been in service since initial fuel reprocessing

operations began in the mid 1960's and it is possible that some degree of corrosion

of this equipment might have occurred. An engineering evaluation of the storage rack

cnd its associated hardware has determined that it is suitable for normal operations;

however, based on current information, it is not possible to determine its capacity

under beyond evaluation basis seismic induced stresses. The deterministic assumption

i has therefore been made that under these stresses the anchor bolts fail, allowing all

125 spent nuclear fuel assemblies to fall to the floor of the fuel storage pool.

till:
l
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9.2.3.1.2 Source Term Analysis;
!

.The source term for this assessment is 125 times the source term given in Section
i 9.2.2.1.2 for a single failed fuel assembly. The source term for given in Section ;

9.2.2.1.2 is based on the isotopic content of spent pressurized water reactor (PWR) |

' fuel (ORIGEN, 1973) as it represents the fuel with the greatest fission product |

activity per assembly. !

|
1

9.2.3.1.3 Analysis of Results '

?

Table 9.2-1 presents the dose at the on-site evaluation point and to the maximally
exposed off-site individual from failure of all 125 SNF assemblies in the fuel

storage pool for various meteorological conditions. (This analysis conservatively
,

models all 125 fuel assemblies in the FSP as PWR assemblies.) The maximum total )
offective dose equivalent (TEDE) at the on-site evaluation point has been calculated ;

:

to be 1.06 rem, as shown'in Table 9.2-1. The maximum TEDE received by an off-site ;

individual has been calculated to be 768 mrem, j

9.2.3.1.4 Comparison to Guidelines

i
.I

!

Section 9.1.3 defines the means by which safety assurance is shown by providing r

. numerical criteria against which to judge the results of the accident analyses. The |

- radiological dose acceptance criteria (25 rem TEDE) for the maximally exposed off-

site individual specified in Section 9.1.3, for a natural phenomena event, is

indeper. dent of frequency. On-site numerical dose evaluation guidelines are not

required for safety assurance in accident analyses for natural phenomena. ;

!

!

The dose to the maximally exposed off-site individual due to failure of all 125 SNF

assemblies (768 mrem TEDE) is well below the radiological dose acceptance criteria

specified in Section 9.1.3 for natural phenomena events. Though on-site numerical '

dose evaluation guidelines are not required for safety assurance in accident analyses

for natural phenomena, it is nevertheless noted than the on-site evaluation point

dose of 1.86 rem is much less that the 5 rem allotted for man-made accidents with

| estimated frequencies <.0.1 per year but 21E-02 per year.

I

!
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9.2.4 Radiological Accident Analygia Summarv

A summary of the radiological consequence assessments performed in this SAR is
provided in Table 9.2-4. All accidents analyzed are within the evaluation guidelines
given in Section 9.1.3. The failure of all 125 SNF assemblies results in a total
effective dose equivalent to the maximally exposed off-site individual of 768 mrem.
This represents the bounding accident for radiological releases.

.

O

O
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TABLE 9.1-1

PROCESS HAZARDS ANALYSIS FOR THE FRS FACILITY

iHazard Evmt Preventive and Consequences Frequency Risk
2Mitigative Features Factor

Spent 1) Major leakage of pool water and/or release of - Analysis that the fuel pool walls possess 1) Moderate 1) Unlikely 1) 5
Cuclear SNF materlats from cladding due to beyond EBA adequate strength urder conbined toads 2) High 2) Incredible 2) I
Fuel seismic event (dead, Live, soit, hydrostatic, and 0.1g 3) Moderate 3) Extrenely 3) 3

2) Major leakage of pool water and/or release of WDP design basis earthquake) 4) High unlikely 4) I
SNF materlats due to design basis tornado - Adninistrative controls on fuel operations 5) Low 4) :ncredible 5) 2

3) Inadvertent criticality - Anslyses that demonstrate that postulated 6) Low 5) Unlikely 6) 1
4) Fire involving spent nuclear fuel irrag. star fuel config trations would not 7) Moderate 6) Extremely 7) 5
5) Substantial pool water level decrease (i.e., support criticality 8) Moderate unlikely 8) 5

losses exceed makeup capabilities for extended - Area radiation detector (s) and continuous 7) Unlikely
j period of time) not caused by natural air monitors to alert workers to abnormat 8) Unlik?ty
| phenomena (e.g., seat failure of fuel pool rsdiological conditions

gate while CUP is enpty, inadvertent syphoning - Minimal conbustible materlats in the FRS
of pool water while stuicing toaded resin, Building
dropping of pool gate cracks pool wall) - FRS fire protection eqJipment, ard WDP

6) Handling mishap of loaded cask (e.g., cask fire department services
bridge falture, crane hook cabling break, cask - Low permeability of soit aro mi/underneath
trunnion failure, limit switch failure) of peot

7) Handling mishap of loaded canister (e.g., - Syphon break hole on the sluice out line
canister crane hoist break, grapple tocated 18 inches below normal pool water
malfunction, operator error, canister lift levet
rack failure / malfunction, limit switch - Use of standard operating procedJres (SOPS)
failure) for every major activity or piece of

8) Handling mishap of fuel asseebly (e.g., fuel equipment
hoist or jib break, grapple malfure! ion, - Established hoisting and rigging
operator error, limit switch failur o proceckres, including load testing

- Instattation of fuel pool gate, should CUP
be damaged /teeking

- Limit switches and/or mechanical stops on
bridges, trolleys, and hoists (as discussed

in Section 5.2 of this SAR)
- Design conservatisms for lif ting eqJipnent

(ty,sicatty minimum ssfety factor of 5,
based on ultimate strength of material)

- Per 10 CFR 71, trunniens should have a
safety factor of 3 against yielding

- Per SOP, personnet must be cleared from
" areas where the crs,e hook or carrit4

equipment will be travetting"
- Lid must be installed on cask after

instattation of fuel and prior to ccsk
mnvement
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TABLE 9.1-1 (Continued)

Hazard Event Preventive and Consequences * Frequency Risk
Mitigativ- Features Factor #

High 1) Breach in demineralizer unit - Maintenance program I) Low 1) Unlikely 1) 2
retivity in 2) Gross mishardling (or rinsing off) of used - Intet a.id outlet of the demineralI2er mit 2) Low 2) Unlikely 2) 2pool water filter cartridges while in (or over) pool are protected with Johnson screens (crd 3) Low 3) Unlikely 3) 2

3) Retesses from fuel element (s) beyond fuel pool secondary retention elements should Johns m
water filtratirA system capacity to cleanup screens fail) that prevent the escape of

resin into the poc!
- Use of SOPS
- Established / written criteria for

replacement cf resin, filter cartridges,
and a HIC

- Avoiding jarring severents with fuel
assenblies and canisters containing fuel

Airborne 1) Unavailability / failure of Main Plant - Maintenance program 1) Lov 1) Extremely 1) I
contamina- Ventitation System (which services the cesk - Redi.ridant blower / fitter trains in Main 2) tow unlikely 2) 1
tion decontareination statt) during cask decen Plant veritilation System 3) Moderate 2) Extremely 3) 5

2) Unavailability /falture of the portable - Rackup power for Main Plant Vent $ystem 4) Low unlikn y 4) 2
ventitation unit during transfer of toeded - SOPS require portabte ventilation unit to 5) Lud 3) Unlitrely 5) 1
resin to on-line HIC, or dJring dewettring be operating during dewatering (which is 6) Low 4) Unlikely 6) 2

3) Damage to spent nuclear fuel assenbty(f es) performed prier to and during resin 5) Extremely
(See Note 3) transfers to co-line HIC) mlikely

4) Corrponent or pipe integrity failure dud" - Avoiding jarring movements with fuet 6) Unlikety
transfer of loaded resin asseeblies and canisters containing fuel

5) Breaching of att HEPA filters in - Use of SOPS during fuel movement operations
Recirculation Ventitation System - Monitoring of differential pressure across

6) Torrudo of magnitude less than the design HEPA filters
basis tornado, but nevertheless capable of
causino upsets in the FRS facility
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TABLE 9.1-1 (continued)

Hazard Event Preventive and Consequences * - Frequency Risk
Mitigative Features Factor

Loaded 1) Spilt due to cogonent failure or - Maintenance program ti Low 1) Unlikely 1) 2
resin misalignment, or pipe or connection integrity - System walkdown/ inspection prior to loaded 2.' Low 2) Extremely 2) I

failure, during loaded resin transfer resin transfers 33 Low unlikely 3) 1
2) overfitting of a HIC and connected overflow - Independent verification of valve lineup 4) Moderate 3) Extremely 4) 3

drum - Att hose connections wrapped in plastic 5) Low unlikely 5) 2
3) HIC Integrity failure (e.g., teak) bags, and secured with tape 6) Low 4) Extremely 6) 2
4) Failure of HIC due to droppirs - HIC level indication unlikely

5) Unnecessary external gamma radiation exposure - Auto-termination of transfers if high-level 5) Untitaty
6) Loss of HIC shielding detected in HIC or licpaid detected in HIC 6) Unlikely

overfIow drua
- HIC enclosed in shletding structure
- Radwaste Building perimeter bermed
- Rugged construction of a HIC

i - Use of Surepaks for teaporary storage
f - Established hoisting and rigging

procedures, including load testing
- Design conservatisms for lif ting equipment

(typicatty minlaun safety factor of 5,
based on ultimate strength of material)

- Resin replacement performed remotely
- ALARA practices
- SOP states to maintain a distance of 10

feet or more from resin transfer hose
during stuice out of toaded resin

Used filter 1) Inproper handling and/or storage after removal - Maintenance program and instrument 1) Low 1) Unlikely 1) 2
cartridges from the pool gives unnecessary external gansna calibration program 2) Low 2) Extremely 2) 1

radiation exposure to workers - Used filter cartridges are stored in 55 unlikely

2) Radiological equipment malfmeticns and/or gatton steel druns per 50P

operator errors provide incorrect (tow) dose - Used filter cartridge replacement performed

rate reading of used filter cartridges mostly remotely and per SOP
__ ALARA practices

Notes:

1. Colum entries refer to postulated radiotoaical consequences.
2. See Section 9.1.1.2 for an explanation of Risk Factor.

3. Approximately 6 SNF assemblies exhibit minor clockfing failure. Due to the limited nature of the damage, engineering judgment is that handling of these
assenblies (during cask loading or otherwice) will not lead to airborne contamination. If airborne contamination should occur, the consequences a e
considered to be bounded by the analysis of the dropping of a SNF assenbty.
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TABLE 9.2-1

DROP OF A FUEL ASSEMBLY IN THE FRS

Assumptions:
ARF x RF x DR x LPF (Pool Release) 1.05E-04 - See Note [1] Below
ARF x RF x DR x LPF (Atmospheric Release) 2.00E-03 - See Note [1] Below
Release Height 60 m (Elevated Release)

Receptor Location 640 m 640 m 640 m 1050 m 1050 m 1700 m

Stability Class, Wind Speed D, 4.5 m/s F,1 eVs 95% 0, 4.5 m/s F,1 sVs 95%

Dispersion (x/0) 1.59E-06 2.70E-11 1.63E-04 5.54E-06 1.03E-07 6.72E-05
s/d tid sid s/d s/d s/d

Nuclide Decayed PWR Poot Source Atmospheric On-Site On-Site On-Site Off-Site Off-Site Off-Site Percent Dose
Activity Term Source Term Dose Oose Dose Dose Dose Dose Contribution

(Cl) (Ci) (Cl) (rem) (ree) (rem) (rem) (rem) (rem)

Am-241 1.05E+03 1.10E-01 2.21E-0% 6.08E-05 1.03E-09 6.23E-03 2.12E-04 3.94E-06 2.57E-03 41.8%

Pu-238 7.47E+02 7.85E-02 1.57E-04 3.82E-05 6.49E-10 3.92E-03 1.33E-04 2.48E-06 1.62E-03 26.3%

Pu-241 1.43E+04 1.50E+00 3.00E-03 1.59E-05 2.70E-10 1.63E-03 5.53E-05 1.03E-06 6.71E-04 10.9%

Pu-240 1.95E+02 2.05E-02 4.10E-05 1.11E-05 1.88E-10 1.14E-03 3.86E-05 7.17E-07 4.68E-04 7.6%

Cm-244 2.29E+02 2.40E-02 4.80E-05 6.87E-06 1.17E-10 7.04E-04 2.39E-05 4.45E-07 2.90E-04 4.7%

Pu-239 1.19E+02 1.25E-02 2.49E-05 6.73E-06 1.14E-10 6.90E-04 2.35E-05 4.36E-07 2.84E-04 4.6%

H-3 7.94E+01 7.94E+01 7.94E+01 2.65E-06 4.50E-11 2.72E-04 9.23E-06 1.72E-07 1.12E 04 1.8%

Sr-90 1.61E+04 1.69E+00 3.38E-03 2.34E-06 3.98E-11 2.40E-04 8.16E-06 1.52E-07 9.90E-05 1.6%

Kr-85 7.68E+02 7.68E+02 7.68E+02 4.34E-07 7.36E-12 4.45E-05 1.51E-06 2.81E-08 1.83E-05 0.3%

Am-243 5.41E+00 5.68E-04 1.14E-06 3.13E-07 5.31E-12 3.21E-05 1.09E-06 2.03E-08 1.32E-05 0.2%

Cs-137 2.27E+04 2.38E+00 4.77E-03 8.22E-08 1.40E-12 8.43E-06 2.86E-07 5.33E-09 3.47E-06 0.11

Total 1.45E-04 2.47E-09 1.49E-02 5.07E-04 9.42E-06 6.14E-03 100%

Total = 125 1.82E-02 3.09E-07 1.86E+00 6.33E-02 1.18E-03 7.68E-01

Notes:
[1] - Based on values given in DOE-HOBit-3010-94
(21 - Based on nuclides expected to be present in spent nuclear fuel in storage in the FRS. Nuclides given here represent those that contribute

greater than 0.1% of the TEDE. \
[3] - Activity based on PWR fuel assenbtles having 0.382 MTU per assenbty. I
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TABLE 9.2-2
,

r,

DROP OF A HIGH INTEGRITY CONTAINER- ,

,

Assumptions:
*
'

ARF x RF x DR x LPF 4.00E-05 - see note [1] below
*

i Release Height' Om (ground level release)
Mass of sludge in HIC 3200 kg

' Receptor Location 640 m 640 m 640 a' 1050 m 1050 m 2350 m i

Stability Class, Wind Speed ~ D,' 4.5 sVs F,1 mVs 95% ' D,'4.5 eVs F,1 avs 95%~
7

Dispersion (x/0) 6.35E-05 1.49E-03 7.26E-04c 2.85E-05 6.85E-04 ' 7.07E-04
s/m s/d s/m' s/m' s/m' s/m' j3

Conc..of Total
Activity in Activity ~ Source On-Site on-Site On-Site Off-Site Of f-Site - Off-Site- Percent Dose i

" '

Nuclide HIC as" in N!C "B" Ters Dose Dose Dose. Dose Dose Dose Contribution
' (pCf/g) (Cl) (Cl)' (rem) (rem) (ree) (rem)- (rem) (rem) '

i

Pu-238 7.13E-02 2.28E-01 9.13E-06 8.88E-05 2.08E-03 1.02E-03 3.99E-05 9.58E-04 9.89E-04 36.1%

Am-241 5.63E-02 1.80E-01 7.21E-06 7.92E-05 1.86E-03 9.06E-04 3.56E-05 8.55E-04 8.82E-04 32.2%

Pu-241 1.31E+00 4.21E+00 1.68E-04 3.56E-05 8.35E-04 4.07E-04 '1.60E-05 3.84E-04 3.96E-04 14.5% [
I

Po-240 1.53E-02 4.90E-02 1.96E-06 '2.11E-05 4.06E-04' 2.42E-04 9.49E-06 2.28E-04 2.35E-04 8.6% |
t

Pu-239 1.02E-02 3.27E-n2 1.31E-06- 1.41E-05 3.31E-04 1.62E-04 6.34E-06 1.52E-04 1.57E-04 5.7% [
I

Cs-137 6.54E+01 2.09E+02 8.37E-03 5.77E-06 1.35E-04 6.59E-05 2.59E-06 6.22E-05 6.42E-05 2.3%
,

Sr-90 3.05E-01 9.76E-01 3.90E-05 1.08E-06 2.53E-05 1.23E-05 4.85E-07 1.16E-05 1.20E-05 0.4% !

! Cs-134 1.41E+00 4.51E+00 1.80E-04 1.82E-07 4.28E-06 2.00E-06 8.18E-08 1.97E-06 2.03E-06 0.1%

Co-60 1.63E+00 5.22E+00 2.09E-04 1.38E-07 '3.24E-06 1.58E-06 6.19E-08 1.49E-06 1.54E-06 0.1% ,

i

Total tEDE 2.46E-04 5.77E-03 2.81E-03 1.10E-04 2.65E-03 2.74E-03 100% i

!'

tNotes- .

j(11 - Based on values given in DOE-HD9K-3010-94

!

.
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TABLE 9.2-3

INADVERTENT CRITICALITY IN THE FRS

Azzumptions:

ARF x RF x DR x LPF (particulate) Ref. Table 6-10, DOE-HDEK-3010-94
ARF x RF x DR x LPF (fission gas) 10% of Total Source Term, Table 6-7, DOE-HDBK-3010-94
Ralease Height 60 m

Receptor location 640 m 640 m 640 m 1050 m 1050 m 1700 m

Stability Class, Wind Speed D, 4.5 m/s F, 1 m/s 95% 0, 4.5 m/s F, 1 m/s 95%

Dispersion (x/0) 1.59E 06 2.70E-11 1.63E-04 5.54E-06 1.03E 07 6.72E 05
s/m' s/d s/m' s/m' s/m s /m'3

Source on Site On Site On-Site off site off-Site Off site Percent Dose
Nuclide Term Dose Dose Dose Dose Dose Dose Contribution

(Cl) (rem) (rem) (rem) (rem) (rem) (rem)

Sr-90 3.42E+00 2.37E 03 4.03E-08 2.43E 01 8.26E 03 1.54E-04 1.00E-01 28.4%

Kr 89 4.10E+03 2.11E 03 3.58E-08 2.16E-01 7.34E 03 1.36E-04 8.90E 02 25.2%

Cs 134 4.43E+01 1.12E 03 1.90E-08 1.15E 01 3.90E 03 7.25E 05 4.73E-02 13.4%

Cs-137 3.16E+01 5.45E 04 9.26E-09 5.59E-02 1.90E-03 3.53E 05 2.30E-02 6.5%

Pu 241 7.25E 02 3.84E 04 6.52E 09 3.94E 02 1.34E-03 2.49E 05 1.62E 02 4.6%

Ru-106 1.53E+00 3.5t>E 04 6.05E-09 3.65E-02 1.24E-03 2.31E 05 1.50E-02 4.3%

xi-138 1.10E+03 3.48E-04 5.91E-09 3.57E-02 1.21E-03 2.25E-05 1.47E-02 4.2%

Pu 238 1.29E-03 3.15E 04 5.35E-09 3.23E 02 1.10E 03 2.04E-05 1.33E-02 3.8%

xe-137 4.90E+03 2.36E 04 4.01E 09 2.42E 02 8.23E 04 1.53E-05 9.98E-03 2.8%

Cm-244 1.38E-03 1.97E 04 3.34E-09 2.02E 02 6.85E-04 1. 27E -05 8.31E-03 2.4%

Pu-240 3.12E 04 8.42E 05 1.43E 09 8.63E-03 2.93E-04 5.45E-06 3.56E;03 1.0%

ru 239 1.87E 04 5.04E-05 8.55E-10 5.16E 03 1.76E-04 3.26E-06 2.13E-03 0.6%

H3 1.22E+03 4.08E-05 6.92E-10 4.18E-03 1.42E 04 2.64E-06 1.72E 03 0.5%

Kr-88 6.60E+01 3.76E-05 6.38E-10 3.85E-03 1.31E-04 2.43E-06 1.59E-03 0.4%

t-134 4.80E+01 3.61E 05 6.14E 10 3.71E 03 1.26E-04 2.34E-06 1.53E 03 0.4%

xv135m 3.30E+02 3.57E-05 6.07E 10 3.66E 03 1.2SE-04 2.31E-06 1.51E-03 0.4%

Am 241 9.79E-05 2.70E 05 4.58E-10 2.76E-03 9.39E-05 1. 75E-06 1.14E-03 0.3%

! Kr 87 1.00E+02 2.25E 05 3.82E 10 2.31E 03 7.84E-05 1.46E 06 9.52E-04 0.3%
1

1 135 1.20E+01 1.20E 05 2.04E 10 1.23E-03 4.19E 05 7.79E-07 5.08E 04 0.1%

I-133 3.50E+00 1.0$E-05 1.79E-10 1.08E 03 3.68E-05 6.83E-07 4.46E 04 0.1%

Co 60 3.43E-01 5.68E 06 9.65E 11 5.83E 04 1.98E 05 3.68E-07 2.40E-04 0.1%

Total TEDE 8.36E-03 1.42E 07 8.57E 01 2.91E 02 5.41E 04 3.53E-01 99.8%

Natis:

[1] - Nuclides not contributing at least 0.1% to the TEDE not reported in table.
[2] - Source term activity based on PWR fuet having 0.332 MTU per assembly.

O
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|TABLE 9.2-4~~

''"' SUMMARY OF FRS ACCIDENT CONSEQUENCES

|

' Maximum Maximum Evaluation )
Accident Scenario 'Off-Site Dose On-Site Dose Guideline Lovel |

(rem) (rem) ;

Dropping of a Fuel On-site - 25 rem
Assembly in the FRS 6.14E-03 1.49E-02

Off-site - 5 rem

Dropping of a On-site - 100 rem
Loaded High 2.74E-03 5.77E-03'

Integrity Container Off-site - 25 rem j

Inadvertent On-site - 100 rem
Criticality 3.53E-01 8.57E-01
in the FRS Off-site - 25 rem

Failure of 125 SNF On-site - Natural
Assemblies Due to 7.68E-01 1.86E+00 Phenomena, N/A
Seismic Event,

! Off-site - 25 rem
!

!

I

l
.

i

!

.

i .s|
4
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l[ 10.0 CQNDUCT OF OPERATIONS

10.1 oraanizational structure

10.1.1 Proiact Oramnination
!

!

Section A.10.1 of WVNS-SAR-001 describes the organization of the West Valley.
| Demonstration Project (WVDP).

|

10.1.1.1 Project Functions
|
|

j

Section 10.1 of WVNS-SAR-001 describes the function of the WVDP.
l
i

10.1.1.2 WVNS Project Organization

1
t . |

The West Valley Nuclear Services Company, Inc. (WVNS), a wholly-owned subsidiary of I

the Westinghouse Electric Corporation, serves as the prime contractor to the DOE at

[''
V ) the WVDP.

Section A.10.1'of WVNS-SAR-001 describes and graphically depicts the WVNS |

corporate organization. Management responsibility for the FRS facility is with the

Site Projects organization.

10.1.1.3 Interrelationships with Subcontractors and suppliers

Section A.10.1 of WVNS-SAR-001 describes the interrelationship of WVNS with
subcontractors and suppliers.

10.1.1.4 WVDP's Technical Staff |

,

Section A.10.1 of WVNS-SAR-001 describes the qualifications of technical staff at the

WVDP.

!

.

1 i

.

) 1

d
i

4
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10.1.2 Conduct of FRS Facilliv Ooerations

The WDP has developed a formal conduct of operations program which is consistent )

| with the requirements of DOE Order 5480.19, " Conduct of Operations Requirements for

DOE Facilities." Policy elements of this program are given in WDP-106 and are

cpplied to the FRS as required by W-110, " Conduct of Operations." WDP-106 sets

forth the DOE philosophy for safe facility operations and specific requirements to be

included in facility and site procedures. Implementation of these elements at the

WDP is discussed in Section A.10.4.4 of WNS-SAR-001.

10.2 Initial Testina. In-Service surveillance, and Maintenance

10.2.1 Initial Testina Procram

The FRS facility began operations in 1966 as part of the original Nuclear Fuel

Services, Inc. (NFS) fuel reprocessing efforts. Prior to startup, preoperational

functional checkouts of major equipment and systems were performed by both NFS and |
Bechtel. I

10.2.2 In-Bervice Surveillance Procram

The WDP has developed programs for the routine surveillance and inspection of

equipment and instrumentation in use in the FRS facility and support facilities.

These programs are designed to ensure the operability of backup equipment such as

ventilation blowers and electrical generators and to provide testing and calibration

of instrumentation. These programs are implemented through W-108, " Preventive

Maintenance Recall Tracking System," and W-109, " Instrument Calibration Recall

Tracking System."

| 10.2.3 Maintenance Procram

The WDP has developed a maintenance program consistent with the requirements of DOE

Order 4330.4B, " Maintenance Management Program." The program, which is administered

through guidelines set forth in the West Valley Nuclear Services Maintenance Manual

(WDP- 17 0 ) , provides the policy to ensure that maintenance activities are conducted

to preserve or restore the availability, operability, and reliability of structures,
,

l

!
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( systems,-_and components important to the operation of the FRS facility and support
.

facilities. All maintenance activities, policies, programs, and procedures
I

incorporate the DOE Conduct of Maintenance philosophy as adopted by WVNS in the
rWestinghouse GOCO Conduct of Maintenance Manual, WVDP-158.
f
|

As indicated in WVDP-170, several interfaces have been established between the-

Maintenance organization and several other WVDP-organizations including: Quality
Assurance, Training and Development, Radiation Protection, Industrial Hygiene and
Safety, and operations.

Training and qualification programs are provided for all maintenance personnel and
maintenance supervisors. This training includes general employee training, radiation
safety and industrial hygiene (OSHA) training and training specific to skilled
trades.

)

Routine maintenance activities are conducted per approved procedures. These
procedures are identified, developed, documented and maintained in the same manner asu

( all other site operating procedures, as described in Section 10.3.1, Non-routine j

maintenance activities potentially involving radiological or industrial hazards are
,

performed in accordance with detailed instructions provided in approved work orders.
1Non-routine maintenance activities that do not require special hazards protection

requirements such as simple f abrication or common repair tasks are performed per the
instructions in shop orders or deficiency reports.

A complete description of the WVDP maintenance program is given in WVDP-170.

Additional information regarding the maintenance program, as it relates to safety,
will be provided in the upgrade of WVNS-SAR-001.

10.3 Procedures and Trainina

10.3.1 Procedures

The systematic program for the preparation, review, approval, and revision of

procedures'at the WVDP is fully described in WV-100, " Preparation, Review, and

( ) Approval of Controlled Documents."

|
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10.3.1.1 Development of Procedures

Procedures are systematically developed per the guidelines set forth in WV-100.
Different types of procedures used for various site activities are contained in
Department Procedures / Service Manuals. The most common WVDP procedures are: Standard

Operating Procedures (SOPS), used in conducting normal operations; Emergency
Management Implementing Procedures (EMIPs), used for emergency operations; and Work

orders (Wos), used primarily for maintenance activities.

10.3.1.2 Maintenance of Procedures

The Records Management Department assures conformance with distribution and control

requirements of all site-wide level procedures and controlled documents. Records

Management uses the General office Automated Logging System to issue controlled copy
transmittal / receipt acknowledgements, track receipt of controlled distribution
documents, generate and track the Delinquent Notice Report, and generate and track

Periodic Review Notifications for controlled distribution documents. Current

versions of controlled documents are electronically tracked using the PCDOCS

(Personal Computer Document Organization and Control) software package.

10.3.2 Training

10.3.2.1 Program Description

The overall objective of the qualification program is to provide qualified personnel

to operate the FRS facility safely in such areas as equipment operation, control

instrumentation, radiological / industrial safety, and emergency response in accordance

with DOE Order 5480.JOA " Personnel Selection, Qualification, and Training

Requirements for DOE Nuclear Facilities." Qualified personnel are provided by

training and testing operator candidates who meet the prerequisites for the

qualification programs.

The operator training program for the FRS facility fulfills the specific needs

determined for personnel to operate the facility in a safe and efficient manner.

O
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At the completion-of the training / qualification program, the operator is able to:

Explain the theory and function of the pertinent systems, equipment,
-

and
controls.

I-
|

|

Perform the normal modes of operation for the FRS facility per SOPS.
-

Detect abnormal or emergency conditions using the instrumentation-

available and visual monitoring of the components.

Mitigate emergency situations using appropriate procedures and bringing
-

the system to a safe shut-down mode.
,

Operate the facility safely in accordance with DOE Order 5480.20A.-

.

The_ guiding philosophy underlying the West Valley Nuclear Services training program
is the performance-based training (PBT) model. It is the industry standard for the

,

,/ 'T administration of efficient and cost effective training. The objective of this'V +

program, implemented in 'WVDP-126 " Performance-Based Training Program Mar.ual," is to

ensure program excellence which will result in well-trained and qualified personnel |

eble to safely and efficiently perform their duties. This program adheres to DOE
recognized standards of PBT.

.
1

. |Qualification standards for FRS facility operators will be presented in more detail j
in a Section 10.3.2.2.1.

10.3.2,2 Development of Training Programs

The cognizant line manager has the responsibility for overall coordination and

documentation of the qualification program. The department employs the expertise of )

training instructors, operators, and qualified engineers to provide on-the-job and

| classroom instruction on the basic theory, concepts, subsystems, components, and j
|

procedures that comprise the FRS facility. This training is supplemented by the use,
,

'

| of vendor prepared materials related to basic functions of valves, pumps,
'

instruments, process controllers and/or other vendor material specific to the FRS )

facility, cognizant department personnel develop qualification standards and

SAR 0006010.11 10-5 !
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training aids. The cognizant department also provides instruction, tutorial
activities and operator qualification guidance. The Training and Development

Department provides support in the production of training and qualification materials
cnd the documentation of the programs.

Performance-Based Training (PBT) is defined as: training based on knowledge and
PBT consists of five

! skills directly related to on-the-job performance requirements.
distinct phases: Analysis phase, Design phase, Develcpment phase, Implementation
phase, and Evaluation phase. The first three of these phases comprise the process by
which the technical content of training programs is developed, verified, and
validated. These three phases are discussed below.

ANALYSIS PHASE - This phase may be used to determine the training requirements.

The needs analysis assures that training is required and identifies the
requirements that serve as the basis for the design and development of the
training. This phase is supported by approved performance-based-training

procedures.

DESIGN PHASE - The requirements identified in the Analysis Phase are used to
create the framework to accomplish tne training goals. Possible activities of

the Design Phase include the creation of objectives, standards, tests, and
training plans. The major products of this phase are the learning objectives
and the knowledge / skill examinations. This phase is supported by approved

departmental procedures that provide for design and development of training

activities.

DEVELOPMENT PHASE - The Development Phase determines the best methodology to

teach the objectives created during the design activities. Ihe major output of

the Development Phase are the lesson plans and training aids. This phase is

supported by approved departmental procedures which provide for:
* Design and Development of Training Activities
* Development and Format of Qualification Standards
* Qualification of Operational Personnel

O
1
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10.3.2.2.1 Training Content Outline

FRS facility operator candidates must have training equivalent to appropriate
sections of Plant Operator "B" qualification (as presented in Section B.10.3.2.2.1 of
WVNS-SAR-002) as a minimum. The following outlines the fundamentals of the
Qualification Standard for an FRS facility Operator:

I. ADMINISTRATIVE

1.0 Nuclear Materials Safeguards

II. RADIOLOGICAL AND NUCLEAR SAFETY

1.0 Radiation Worker Safety
2.0 Respiratory Protection

3.0 Nuclear Criticality Safety

III. INDUSTRIAL HEALTH AND SAFETY

1.0 Plant Industrial Safety

[ h 2.0 Hazardous Material Safetyi

3.0 Industrial Fire Safety

4.0 WVNS Lock and Tag Procedure

IV. GENERAL KNOWLEDGE I
l

i

V. PLANT SAFETY

1.0 Emergency Preparedness
1

|

2.0 Plant Monitors

3.0 Procens Safety Requirements

VI. FUEL RECEIVING AND STORAGE

1.0 FRS Ventilation System j

2.0 Submerged Water Filtration System

3.0 90 MT (100 ton) Cask Unloading Crane
j

4.0 Fuel Pool Canister Crane

) 5.0 Service Bridge

; [~'s
i 6.0 Removal and Emplacement of Pool Gate

.\ s/ I'
s

7.0 FRS Accountability

i

SAR:0006010.11 10-7
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8.0 FRS CUP Lift Rack

9.0 Cask Operations

VII. EMERGENCY PREPAREDNESS

1.0 WVDP Emergency Plans and Procedures

2.0 Plant Emergency Shutdown Procedures

3.0 Emergency Spill Training

In addition, operators qualifying as Fuel Handlers receive additional training
especially pertinent to fuel handling (e.g., criticality concerns, shipping cask

compliance documentation, area radiation detector requirements, etc.).

Qualification Standards include both knowledge and skill objectives. Supervisors,

qualified as on-the-job instructors, oversee the on-the-job training program. This

program requires demonstrations of proficiencies set forth in the qualification
standards. As required in DOE Order 5480.20A, on-the-job training will continue to
provide personnel with familiarity in all aspects of the position. Such training

includes Standard Operating Procedures, emergency actions, radiation control

practices, configuration control procedures, and other requirements. Continuous

training on new material is included in both the qualification program and the
required requalification program. Included are the required reading programs and the

ongoing job training which is specific to performance of job skills.

Not all technical support personnel have qualification standards. Those who do not

are indoctrinated in accordance with Policy and Procedure WV-538: " Personnel
|

| Indoctrination and Training". Personnel who do not formally qualify complete an

i Indoctrination Checklist. Technical Support Personnel are qualified and/or
'

indoctrinated as follows:

Indoctrinated Engineers

i A. Radiation Protection

B. Analytical and Process Chemistry Laboratories (A&PC)

C. Quality Services (OA) Department

D. Operations Safety

E. Site Operations Engineering

| SAR:0006010.11 10-8
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Manager and supervisor training includes the same job-related subjects as the
personnel they supervise, but in greater detail. Managers also receive training in

leadership skills, fiscal management, and integrated facility and inter-departmental
operations.

Mtintenance personnel are trained in accordance with the specific qualification
standards for their departments; mechanical, instrumentation and control (I&C), or
electrical. The qualification standards specify the knowledge and performance
requirements and provide documentation of the major areas of training with which the
maintenance personnel will be involved. Maintenance mechanics receive specialized
training and qualification in any of eleven areas (proficiencies). Additional

information regarding the maintenance qualification program is given in
Section 10.2.3.

10.3.2.2.2 Requalification

Requalification and reexamination assist in maintaining the knowledge and skills base
of the FRS facility operators. The reexamination program is designed to review
yearly:

- Changes to procedures;

- Modifications to equipment;

- Subject matter not reinforced by direct use (e.g., fundamentals and
operation of seldom used equipment and procedures); and

- All procedures for handling abnormal nuclear facility conditions and
emergency situations.

The re qualification program provides for maintaining knowledge and skills of the
operat ors. The requalification program is conducted every two years and includes but
is not limited to:

- FRS facility structure, system, and component modifications;
- SARs and other requirements;

- Operating Procedures;

) - Occurrence Reports, accidents, or near misses which occur locally or
elsewhere if appropriate;

SAR:0036010.11 10-9
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- Changing sources of radioactivity, criticality potentials or other f
potential environmental hazards;

- New outlooks or methods regarding the ALARA concepts; and

- Safety (fire, personnel injury, etc.).

Drills on abnormal or emergency procedures are incorporated into the continuing
training program and are used to assess the operators' knowledge of the procedures to
follow in emergency or abnormal operating conditions. The drills are as realistic as

possible without endangering property or personal welfare.

10.3.2.3 Maintenance of Training Programs

I
The fourth phase of the Performance-Based training program is the Implementation I

phase, and it takes the materials from the Development phase into the learning
setting. This phase is supported by approved departmental procedures which provide i

i
for:

)

nduct of On-the-Job Training |
*

* Operations Team Building and Training (Under development)
* Proficiency Demonstration (Under development)

* Qualification of operational Personnel

* Instructor Training and Qualification

In addition, approved operating procedures mandate that required qualification and/or

certification training be conducted prior to procedure release and distribution. The

Cognizant Operations Manager is responsible for verifying that such training has been

conducted prior to procedure use. Changes are reflected in required readings,

briefings, courses (leason plans), and on-the-job sessions.

All training documentation is centrally controlled by the Training and Development

Department. The records are n.aintained in accordance with NOA-1-1989 requirements

cnd are maintained as lifetime records by the Master Records Center (MRC). Training

records are temporarily stored at the site in fireproof file cabinets and in a PC

based system. All training record activities are conducted in accordance with WV-730

cnd approved departmental procedures.

SAR:0006010.11 10-10
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10.3.2.4 Modification of Training Materials

The fifth and last phase of Performance-Based training is evaluation. To determine

if a training program is meeting its goal of providing job specific training, the

program is evaluated, the information analyzed, and the training program is modified
l as needed. Personnel are made aware that they are partially accountable for the

training they receive and should inform the Training and Development Department of
deficiencies in training content. This phase is supported by approved departmental
procedures which provide for:

Oral Examining Board Format and Guidelines*

Qualification Change Notice*

Qualification of Operational Personnel*

Instructor Training and Qualification*

Post-Training Program Content Evaluation*
,

l
Course / Instructor Evale Rion*

Written Qualification Es ainations*

Operational Evaluations*

10.4 Management, oraanization, and Institutional Safety Provisions

10.4.1 pramnizational Structure, Resoonsibilities, and Interfaceg

The WVDP is unique in that its management and operation involves the Department of
Energy, New York State, Westinghouse Electric Corporation, consulting firms, and a,

I

variety of technical support groups including universities and scientific

laboratories.

Westinghouse established the West valley Nuclear Services Company, Inc. to have the

responsibility and authority for managing and operating the WVDP. WVNS employs a

multidisciplinary technical staff to carry out the daily functions of the Project. A

complete description of the WVDP management structure and organizational information

can be found in Section A.10.1 of WVNS-SAR-001. Management and organization of the

| FRS facility is discussed above in Section 10.1.2.1.

SAR:0006010.11 10-11
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10.4.2 Safety Manacement Policies and Procrams

10.4.2.1 Safety Review and Performance Assessment

1

To ensure that operations that may potentially impact safety are systematically
reviewed, the WVNS has implemented a Safety Review Program and an Unreviewed Safety
Question Determination (USOD) Program. The Safety Review Program establishes the

Radiation and Safety Committee which provides objective and independent review of
safety-related operations, systems, and activities. The USQD program ensures that

changes or discoveries that represent conditions outside of existing WVDP safety
envelopes are identified and appropriate actions taken. A complete description of

the Safety Review and Unreviewed Safety Question Programs, and the Radiation and

Safety Committee can be found in Chapter 10 of WVNS-SAR-001.

10.4.2.2 Configuration and Document Control

i

The WVNS configuration and document management program comprises five major elements:'

Program Management*

Design Requirements*

* Document Control

Change control*

Assessment / Review*

combined, these elements establish and maintain consistency in design requirements,
physical configuration, modification to the facility or its operation, and facility

documentation.

Program management identifies objectives and activities such as the project

mission / charter, management approach, or cost and schedule control. To implement

these, various WVDP Project Plans have been issued. They include the WVDP Project

Management Plan (WVDP-075), the WVDP Major Systems Acquisition Project Plan (WVDP-
095), and Safety Analysis Reports.

O
|
l

|
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( ) Design requirements are implemented through control of approved engineering
%.j'

procedures, design documents, design criteria, drawings, specifications, and

functional and operational requirements.

Document control and change control are combined into one program that has been

developed in accordance with the requirements of ASME-NOA-1, " Quality Assurance

Requirements for Nuclear Facilities." The program describes how to prepare, review,

approve, issue, use, and revise documents that prescribe quality-affecting

activities, specify requirements, or establish design. Controlled instructions and

procedures are distributed to and used by the person performing the activity. Site-

wide procedures that define the document control and change control system provide

for:

Preparation, Review, and Approval of Controlled Documents.*

* Controlled Distribution Docun.ents.

* Documents for Work Instructions.

Preparing, Issuing, Field Changing, and Revising Developmental*

m
\

( Procedures, Standard Operating Procedures, and Special Instruction

Procedures.

Engineering Change Notices.*

Engineering Release of Documents.*

Engineering Document Control.*

Assessment / review activities include a site-wide self-assessment program, facility

walk-downs, operational procedures walk-throughs, surveillances, and testing.

10.4.2.3 Occurrence 'teporting,

The WVDP has implemented a policy and procedure for occurrence investigation and

reporting that establishes a system for determining, evaluating, reporting, and

correcting occurrences, as well as preventing recurrences of certain events at the

UVDP. This procedure may invoke critique meetings or occurrence investigations to

evaluate the events leading to the occurrence and ascertain root causes. For every

occurrence reported through this process, the Unreviewed Safety Question program must

(,m)beinitiatedthusensuringthatalloccurrencesareevaluatedfortheirimpacttothe
%d

established safety envelopes at the WVDP.

SAR:0006010.11 10-13

_ . ---- - -- - -- _-_ -___-____-______ _



WVNS-SAR-012
Rev. 0

10.4.2.4 Safety Culture

The WVDP has implemented several programs for the development of an overall site
cafety culture. WVDP policies, procedures and programs have been prepared to
manifest the philosophy: if it's not safe - don't do it.

The WVDP Hygiene and Safety Manual, WVDP-011, implements WVNS Safety and Health
programs. It outlines responsibilities and requirements and provides guidelines in
Fire Protection (Life Safety Code), Industrial Hygiene, and Occupational Safety. The

Employee Right to Know Program, which is administered through the General Employee
Training program, provides awareness of job hazards in compliance with New York State
law, OSHA regulations, and applicable DOE Orders.

The Employee Concerns Program was established to provide employees an opportunity to
formally report any condition that they consider to be an environmental, health,
cafety, waste, fraud, or quality risk concern. Workers are encouraged to report
safety hazards and are provided several channels for doing so: C

- Report to supervisor

Report to the department Safety Observer-

- Report to the Safety Department
- Report to Top Management via an Open Door policy
- Anonymous reporting via the safety " Hotline"
- Reporting directly to the site DOE offica, verbally or on forms posted on

site bulletin boards

WVNS requires all of its operators and line managers (including first line
supervisors) to raceive " Conduct of' Operations" training. This program, described in

UVDP-106, with its disciplined approach to job performance and documented safety
walk-through inspections adds more emphasis to the safety goal and policy stated
above. WV-548 " Disciplinary Action" establishes compliance with the Rules of Conduct
as behavior necessary for continued employment. This procedure also guarantees the
employee's right to voice safety and health concerns by establishing severe
disciplinary repercussions for any form of intimidation.

O
SAR 0006010.11 10-14
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f ) 10.4.2.5 Control of Hazardous Materials and Fire Protection
v

L 10.4.2.5.1 Control of Hazardous Materials

!
i

FRS facility syctems and operational activities de not require the use of bulk

quantities hazardous chemicals. Small quantities of reagents and cleaning solutions

j may be used periodically for various cleaning or maintenance activities. The

storage, use, and disposal of hazardous substances and hazardous wastes on-site is

controlled by numerous laws, regulations, and DOE orders. DOE Order 5480.4

l identifies environmental safety and health standards which are mandatory for DOE

facilities. These include EPA, DOT, and OSHA regulations. The order also specifies
,

mandatory codes like the national electric code, national fire codes, factory mutual '

approval guides, ACGIH guidelines, and ANSI standards, and it recommends reference !

standards and guidelines as good practice.

| EPA's New York State hazardous waste regulations prescribe certain design criteria

and standards for hazardous waste storage. These regulations invoke the DOT

standards and requirements for off-site transportation.

To conform to publicly acceptable risks in accordance with best industrial practices, '

;

the WVDP follows applicable regulations and criteria through SOPS, administrative

controls, and other work control documents.

Routine exposures to hazardous substances and wastes and accident prevention are

controlled by construction codes and certain engineered systems 2.ike 'rentilation

control, but the primary means of control are operating controls and administrative |
,

procedures.

Activities involving hazardous substances at the NVDP are conducted by trained and

qualified personnel in accordance with VFitten procedures. Routine releases and

ventilation discharges of hazardous substances are controlled and approved under

NYSDEC regulations.

V
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10.4.2.5.2 Fire Protection

A comprehensive fire protection program based on the requirements of DOE Order

5480.7A, " Fire Protection" and NFPA-101, " Life Safety Code" has been developed for
the WVDP. Administration of this program is through procedures developed from the
WVDP Fire Protection Manual (WVDP-177). A detailed discussion of the WVDP Fire
Protection Program will be provided in the upgrade of WVNS-SAR-001.

The WVDP Fire Protection Program, a formalized fire protection program governing the
conduct of all activities on-site, establishes minimum requirements for ensuring
compliance with the improved risk criteria that goes beyond the minimum requirements
of the National Fire Protection Association (NFPA). This level of protection also

includes administrative procedures encompassing controls for hazardous
substances / processes, inspection and testing of fire protection features, and other
programmatic fire safety activities.

Details concerning the responsibilities of the WVDP Management and Line Organizations
regarding the WVDP Fire Protection Program can be found in WVDP-177.

Fire Hazard Analyses (FHAs) have been and are currently being conducted to
comprehensively and qualitatively assess the fire risk within individual fire areas

comprising the facilitics on-site. A complete discussion of the FHA process and its

requirements is given in WVDP-177. In addition, a Pre-Fire Plan (WVDP-178)

describing the fire hazards and protection system (s) specific to each facility on the
WVDP site has been prepared. As with WVDP-177, the Pre-Fire Plan seeks to ensure

that a safe environment is maintained to protect the health and safety of workers,
the general public, and the environment, and to limit the extent of property damage
caused by a fire at the WVDP.

O
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)10.5 Emeraenev Prenaredness Procram

10.5.1 Introduction

The WVDP Emergency Plan (WVDP-022) provides a description of the WVDP emergency
~ planning, preparedness, and response program which is designed to respond to and

minimize the impact of any emergency upon the health and safety of site personnel,
the general public, and the environment. The Emergency Plan also provides an

organized plan of action, identifies authorities and responsibilities of emergency
response personnel and organizations, and identifies the manpower and equipment
available during Operational Emergencies at the WVDP. The Emergency Plan is

implemented through individual procedures con:ained in WVDP-139, "WVDP Emergency
. Implementing Procedures."

10.5.2 Reauir===nts

The WVDP Emergency Plan, in conjunction with WVDP-139, " Emergency Implementing
Procedures, "WVDP-177, " Fire Protection Manual," and WVDP-178, " Pre-Fire Plan," meets

the requirements of the 5500 Series of DOE Orders and related DOE Emergency
Management Guides, the RCRA Contingency Plan requirements, and the requirements of 40
CFR 264 Subpart D, and the requirements of 6 NYCRR Part 373-3.4.

10.5.3 Identification, classification, and Notification of Postulated Accidents

operational Ibergencies at the WVDP are classified as either an ALERT or as a SITE
AREA EMERGENCY as defined by DOE Order 5500.2B. No credible emergency has been
identified which would require planning for a GENERAL EMERGENCY. See Chapter 9 of

this SAR for postulated accidents associated with the FRS facility.

10.5.4 Facility Plannina and Prenaredness for Ooerational Emercancies

!

A comprehensive Emergency Management P ogram is in place at the WVDP to provide the
1

j

basis for timety, effective response to potential or actual emergency events.

Details concerning the administration of the WVDP Emergency Management Program can be,

|l -- i

found in Section A.10.5 of WVNS-SAR-001. |
'

' k,

1
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10.5.5 mmeroency Readiness Assurance Procram

Emergency preparedness capability is maintained at the WVDP through the Emergency
Management Program. The following programs are in place to ensure that the proper
emergency resources are provided:

Document control: Details concerning the review and distribution WVDP Emergency Plan

end related Emergency Implementing Procedures can be found in Section A.10.5 of WVNS-

SAR-001.

Trainino: The WVDP Emergency Management Training Program ensures that emergency

response personnel are adequately trained in the principles and practices of
emergency preparedness. Details concerning the WVDP Emergency Training Program can

be found in Section A.10.5 of WVNS-SAR-001.

Eculement: WVDP emergency response equipment and instrumentation is adequately

maintained, properly marked and readily accessible during emergency conditions.
Descriptions and locations of specific equipment can be found in Section A.10.5 of
WVNS-SAR-001.

10.5.6 Other Emercency Resoonse Measures

Emergency responses and preventive features to mitigate the effects of FRS facility
accidents can be found in WVDP-022, "WVDP Emergency Plan," and WVDP-043, " Spill

Prevention Control and Countermeasures Plan." In addition, facility procedures have

been developed to reduce the risk and the magnitude of exposure to the on-site

workers and the general public.

10.6 Decontamination and Decommissionina
|

Final decontamination and decommissioning (D&D) plans are dependent on FRS facility

closure plans which are still to be determined. Safety analyses associated with

final D&D activities will be documented in appropriate safety analysis documentation.

O
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11.0 TECHNICAL SAFETY REQUIREMENTS

-

1

| 11.1' Introduction !

|
|

| The objective of this chapter is to provide information that will satisfy the
requirements of DOE Order 5480.23, Topic 16 relating to the derivation of Technical

; ;

; Safety Requirements (TSRs). This chapter is intended to link the accident analyses, ;

through descriptions of the Safety Class structures, systems, and components (SSCs)
| to TSR documents. The TSR document, as stated in DOE Order 5480.22, is intended to

| constitute an agreement or contract between DOE and WVNS regarding the safe operation
;

of the WVDP facilities.

Safety Class SSCs are those structures, systems, or components whose preventive
and/or mitigative functions are necessary to maintain the consequence of an accident' )
below the off-site evaluation guidelines provided in Section 9.1.3. Because the

]
accidents analyzed in Chapter 9 do not rely on protective or mit.gative features to |

14tntain dose consequences below the evaluation guidelines, no TSRs are required for i

;ne activities addressed in this SAR. I

11.2 Requirements
|
[

l This SAR meets the requirements in DOE Orders 5480.23 and 5480.22, with respect to
TSRs.

|

| 11.3 TSR Input

|' There are no enveloping Evaluation Basis Accidents that exceed the Evaluation
!

Guidelines. There are no active Safety Class SSCs in facilities within the scope of

this SAR nor are there any Safety Class SSCs which are under the direct control of i,

i a

I operators of facilities within the scope of this SAR.

| |

! )
I 11.3.1 Safety TA=4ts and TJ=4 tina conditions for ooeration
I

i

i There are no evaluation basis accidents which require active Safety Class SSCs nor
^

Safety Class SSCs under the direct control of operators of facilities within the

scope of this SAR to mitigate the consequences or prevent the occurrence to meet the
I
| |

SAR 0006010.12 11-1 l
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EGs. Initial accident conditions under the direct control of the operator have been

cnalyzed at the maximum credible worst-case conditions (e.g. , maximum vessel
inventory, maximum concentration).

Therefore, no Safety Limits or Limiting Conditions for Operation are required for

facilities or activities within the scope of this SAR.

11.3.2 Desian Features

The primary safety features in the FRS facility are the fuel storage racks, fuel

storage canisters and the pool shielding water. FRS facility design features are

described in Chapters 4, 5, and 6 of this SAR.

11.3.3 Administrative controls

Administrative Controls are the provisions relating to organization and management,
procedures, record keeping, reviews, and audits necessary to ensure safe operation of

the facility.

Technical Safety Requirements are not based upon maintaining worker exposures below
some acceptable level following an uncontrolled release of hazardous material or

inadvertent criticality; rather the rick to workers is reduced through the reduction

of the likelihood and potential impact of such evento. Because of the necessary and

inherent presence of hazardous and radioactive materials at WVDP nuclear facilities

and the workers' proximity to these materials, it is impractical to reduce worker

risk to an insignificant level through TSRs. The consequences of occupational

exposures resulting from the release of hazardous and radioactive materials at the

WVDP is reduced through the implementation of industrial hygiene and radiation

protection programs which have been developed consistent with guidance given in

relevant DOE Orders.

,

| Engineered and administrative controls are provided for FRS facilities and operations
1
'

to ensure that the occurrence of an inadvertent criticality or other operational

mishap (e.g., dropping of a load from a crane) is prevented. Administrative controls

for the prevention of an inadvertent criticality at the WVDP are developed through

the guidelines given in WVDP-162 and the references contained therein. Hoisting and

SAR:0006010.12 11-2
l
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rigging activities associated with FRS facility operations are subject to the
! requirements of WVDP-082, Holsting and Rlgging M nual, with details of sucha

activities provided in standard operating procedures (SOPS) as appropriate.

Safe conditions are maintained during fuel handling operations through the use of

administrative controls that restrict fuel movements and locations based on (1) the
quantity, type, and location of SNF assemblies at any given time, and/cr (2) other

activities that may be occurring within the FRS Building at any given time (e.g.,
installation of the fuel pool gate, placement of a shipping cask into the cask

unloading pool (CUP), etc.). These controls are reflected in various existing SOPS

and/or Process Safety Requirements. These administrative controls for fuel handling

supplement the engineered features to ensure that an inadvertent criticality does not
occur within the FRS facility.

Worker protection at the WVDP is achieved through administration of DOE-required
radiological protection, occupational safety and health programs. In its discussion

of worker safety, DOE Order 5480.22 acknowledges that "The impact from the release of
hazardous materials is also reduced through industrial hygiene and radiation

protection oversight (e.g., monitoring of worker exposures, use of personnel

protective equipment (PPE] and emergency evacuation planning), as well as the use of

TSRs " This statement indicates that formal measures other than TSRs are recognized

by the DOE as being acceptable for ensuring worker safety. DOE-STD-3009-94

reinforces this position, stating: "It is important to develop TSRs judiciously.

TSRs should not be used as a vehicle to cover the many procedural and programmatic

controls inherent in any operation." Consistent with relevant DOE Orders and federal

and state regulations with which WVNS is currently contractually obligated to comply,

the control of the levels of hazardous and radioactive materials to which workers

may, at any time, be exposed, is addressed in WVDP radiological protection,

occupational safety and health programs. Furthermore, worker exposure to hazardous

materials and/or conditions is regulated under the provisions of the Occupational

Safety and Health Act administered by the Occupational Safety and Health

Administration (OSHA).

I

i

A
\~s]
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The existing authorization basis documents at the WVDP recognize the measures

provided by existing site programs for protecting the health and safety of workers.

In this regard, TSR administrative controls would not further contribute to worker

safety at the WVDP.

In consideration of the above discussion, no TSR administrative controls are required

for facilities or activities within the scope of this SAR.

11.4 Interface With TSRs Fr_gm Other Facilities

There are no TSRs from other facilities that interface with the facilities within the

scope of this SAR.

O

O
SAR:0006010.12 11-4
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[]i 12.0 OUALITY ASSURANCEt

V|

|

The Quality Assurance Program (QAP) at the West Valley Demonstration Project (WVDP)
is implemented on a site-wide basis. The WVDP QAP was recently revised to be )

i compliant with the QA Rule, 10 CFR 830.120. The document hierarchy for support of

the QAP is given in WVDP-111, Quality Assurance Program, and the Implementation Plan.
Requirements identified by WVDP-111 are impleniented by procedures contained in WVDP-
002, Quality Management Manual (WVNS), and selected procedures in WVDP-117, WVNS

Policies and Procedures Manual (WVNS). The site-wide Quality Assurance Program

discussed in Chapter A.12.0 of WVNS-SAR-001 is applicable to the Fuel Receiving and
Storage facility and asoociated activities.

12.1 oraanization

I
.

Section A.12.1 of WVNS-SAR-001 describes the organizational structures, functional

responsibilities, levels of authority, and communication lines for quality issues at

the WVDP. West Valley Nuclear Services Co., Inc. (WVNS) has the overall

(n) responsibility for quality assurance during modification and operation of the FRS
\s,/ i

facility. )

|

Section A.12.1 of WVNS-SAR-001 summarizes the responsibilities and authority of

persons and organizations that perform safety functions, ensure that the Quality
|

Assurance Program is established and conducted, or verify that activities have been

correctly performed and documented in accordance with WVNS implementing procedures,

12.2 Quality Assurance Proaram Plan

|
Definition and descriptien of the WVNS QAP is provided by the DOE-approved WVNS )
document WVDP-111, Quality Assurance program, which is the QAP document required by

the QA rule, 10 CFR 830.120, Qualley Assurance Requirements. WVDP-111 and its

implementing procedures provide identification of the applicable requirements of the

WVNS QAP to be used in determining compliance with the QA Rule. The WVNS

| Implementation plan for QA Rule 10 CFR 830.120 (WVNS October 14, 1994) contains a
i

j matrix identifying appropriate and applicable requirements of the WVNS QAP to be used

O ) in determining compliance with the QA Rule.
|

(
t v
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A detailed description of specific elements of the WVNS Quality Assurance Program
Plan, including design control; procurement document control; instructions,
procedures, and drawings; control and identification of purchased material,
equipment, and services; inspection, surveillance, and testing; nonconforming
materials, components, and fabrication and construction features; corrective action;
quality assurance records; and audits is provided in Section A.12.2 of WVNS-SAR-001,

12.3 gnality Level classification of structures, systems, and comoonents

The Quality Assurance Program provides guidance for determining the graded
cpplicability of quality assurance standards to items, systems, or services. FRS

Facility structures, systems, and components that are covered by the Quality
Assurance Program are graded and identified by quality level, which is based upon
safety, environmental, health, and other programmatic considerations. The assigned
list, methodology for classification, and rationale for establishment of quality
levels are contained in WVDP-204, WVDP Ouality List (0-Lis t) . With activities

clearly identified by quality level, existing WVNS procedures and practices provide a
mechanism and process for graded quality assurance. Criteria for quality level

designations are provided in Section A.12.3 of WVNS-SAR-001.

O
SAR:0006010.13 12-2
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EXECUTIVE SUMMARY

The purpose of this Safety Evaluation Report (SER) is to serve as the Department of Energy
(DOE) approval document for WVNS-S AR-012, Rev. O, Draft C, Safety Analysis Reportfor
Fuel Receiving andStorage Facility at the West Valley Demonstration Project (WVDP). The
WVDP has implemented a modular Safety Analysis Report (SAR) system, in which the generic
material applicable to all facilities and activities is contained in a single volume designated
WVNS-SAR-001. Facility- or activity-specific infonnation and analyses are contained in
separate SAR modules that address a single operation or a group of related operations. These

i facility-specific SARs include WVNS-SAR-002, Safety Analysis Reportfor Low-Level Waste
Processing andSupport Activities, WVNS-SAR-003, Safety Analysis Reportfor Vitrification
Operations and High-Level Waste Interim Storage, WVNS-SAR-012, Rev. 0, Draft C, Safety
Analysis Reportfor Fuel Receiving and Storage Facility, and others.

The Fuel Receiving and Storage Facility (FRS) was part of the original fuel reprocessing facility.

| During the operation of the original reprocessing facility, the FRS facility provided for the
receipt, storage and handling of spent nuclear fuel (SNF). One hundred-twenty five (125) SNF
assemblies remain in storage in the fuel storage pool. The original design, construction and
operation of the FRS facility and the reprocessing facility was the subject of a U.S. Atomic
Energy Commission (AEC) approved Final Safety Analysis Report (FSAR). As part of a 1984,

h contractual agreement, which was modified in 1985, DOE assumed title to the fuel for use in a
g shipping and storage demonstration program. In support of this program, U.S. Nuclear

Regulatory Commission (NRC) licensed shipping casks have been developed for the remaining
fuel assemblies. Additional fuel assemblies will not be stored at the FRS Facility. WVNS-SAR-I 012 was prepared to document the safety assessment of the storage and handling of spent nuclear
fuel in the FRS Facility. Based on the radionuclide inventory, the FRS is a Hazard Category 2
nuclear facility.

The DOE West Valley Demonstration Project (DOE-WV) with support from the DOE Ohio

I Field Office (DOE-OH), the DOE Idaho Operations Office (DOE-ID), and Environmental
Management (DOE-EM), conducted a detailed review of WVNS-SAR-012. In addition, NRC
staff evaluated WVNS-SAR-012 and provided comments. Comments from these reviews have

| been evaluated and responses provided to the respective participants. The resolutions of the
comments were accepted by the reviewers and DOE-WV.

_

The conclusion in this SER indicates that sufficient DOE and other agency reviews have been
-

conducted and all issues subsequently closed to achieve the necessary level of certainty with the
information contained in WVNS-SAR-012. This SER summarizes these reviews and
demonstrates that DOE has confidence in the information provided in WVNS-SAR-012.

In summary, DOE-WV has evaluated the information provided in WVNS SAR-012. The
evaluation concluded that the information provided in this WVNS-SAR-012 is consistent with

[ other safety analysis reports, and that no safety significant issues have been identified.

_

w

_____ _ ______ _m_______-_______ _ _____________ __ _ _ _ __
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1.0 INTRODUCTION

This SER indicates that sufficient DOE-WV reviews have been conducted and subsequently
followed through on to achieve the necessary level of reliance with WVNS-SAR-012. This SER

summarizes the aforementioned reviews and demonstrates that DOE has confidence in the
g
5

information provided in WVNS-SAR-012.

1.1 Purpose

The purpose of this SER is to serve as DOE approval document for WVNS-SAR-012, gRev. O, Draft C. Safety Analysis Reportfor Fuel Receiving and Storage Facility at
WVDP. In accordance with DOE guidance, the WVDP has implemented a modular SAR
system, in which the generic material applicable to all facilities and activities is contained
in a single volume designated WVNS-SA.R-001. Facility- or activity-specific information
and analyses, including derivation of Technical Safety Requirements (TSR), are,

contained in separate SAR modules that address a single operation or a group of related |operations, such as WVNS-SAR-002, Safety Analysi.s Reportfor Low-Level Waste
Processing andSupport Activities, WVNS-SAR-003, Safety Analysis Reportfor
Vitrification Operations andHigh-Level Waste Interim Storage, WVNS-SAR-012 Safety
Analysis Reportfor Fuel Receiving and Storage Facility, and athers.

1.2 Background

1.2.1 Brief History of Site

The Western New York Nuclear Service Center (WNYNSC) in West Valley, New York,
was the site of the first commercial nuclear reprocessing operation in the United States. It
was operated by Nuclear Fuel Services, Inc. (NFS), beginning in the early 1960s and was
discontinued in the early 1970s. The West Valley FRS facility was constructed between

1963 and 1966 by Bechtel Corporation for NFS as part of the original fuel reprocessing |facility. The FRS facility provided for the receipt, storage, and handling of SNF
assemblies. Fuel receipt for reprocessing in the Main Plant began in May of 1965, and
continued until November 1971 when the plant was shut down for facility expansiora. |Additional shipments of 750 SNF assemblies were received between February 1973 and
December 1975, in anticipation of facility restart. Of these 750 SNF assemblies,125
assemblies remain in storage in the fuel storage pool. The current inventory of the FRS
fuel storage pool includes 40 Pressurized Water Reactor (PWR) SNF assemblies from the

Robert E. Ginna (REG) nuclear power plant and 85 Boiling Water Reactor (BWR) SNF E
assemblies from the Big Rock Point (BRP) nuclear power plant. Through a 1984 3
contractual agreement between NFS and the Department of Energy, DOE assumed tale of
these assemblies for use in shipping and storage demonstration programs. In support of
these programs, NRC-licensed shipping casks specific to each fuel type have been
developed for shipment of the remaining 125 SNF assemblies. Additional SNF
assemblies will not be received or stored at the FRS facility.

The design, construction and operation of the original FRS facility and reprocessing
facility was the subject of an AEC approved FSAR (Nuclear Fuel Services, Inc.,1964).

I
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1.2.2 Brief Mission Recap

I In 1980, Congress passed the WVDP Act (Public Law 96-368) directing DOE to carry out
a High-Level Waste (HLW) management project to demonstrate solidification techniques
for preparing the HLW at WNYNSC for disposal. As part of a separate agreement with
NFS, DOE assumed title to the SNF for use in a shipping and storage demonstration
program. As part of the demonstration program, plans are being developed to ship theI SNF assemblies to the Idaho National Engineering and Environmental Laboratory
(INEEL) site beginning in fiscal year 2001 (consistent with the DOE / Navy / State ofIdaho
Consent Order Settlement Agreement on Spent Fuel and Nuclear Waste).

1.3 Hazard Classification of the West Valley Demonstration Project

| The FRS Facility has been classified in accordance with instructions in DOE Order
5480.23, Nuclear Safety Analysis Reports, and guidance in DOE-STD-1027-92, Ha:ard

| Categori:ation and Accident Analysis Techniquesfor Compliance with DOE Order
5480.23, Nuclear Safety Analysis Reports. Based on the radionuclide inventory of the
FRS Facility, the FRS Facility and the related operations have been classified as Hazard

| Category 2.

The analysis presented in WVNS-SAR-012, Rev. O, Draft C, has evaluated the hazards

I associated with storage and handling of SNF assemblies. The conclusions of the analysis
have indicated that abnormal or accident events, as stated in WVNS-SAR-012, are within
the Evaluation Guidelines (EG). WVNS-SAR-012 appropriately discusses the design, the
physical plant as constructed, and the policies and administrative controls that are in place
to mitigate the limited potential for an on-site consequence. A further discussion of the
major facility hazards and the dominant accident scenarios follows in the next SERI section.

1.4 Summary of Major Facility Hazards and Dominant Accident Scenarios

No accident scenario analyzed in the SAR led to an off-site radiological release above the

| EGs. Therefore, SNF storage and handling operations at WVDP do not present a threat to
public health and safety. The postulated on-site radiological releases are minor and the
health and safety of site personnel is ensured through mature DOE approved programs

| such as the site Radiation Protection Program, the site Emergency Preparedness Program,
the Process Safety Requirement (PSR) Program, and the Site-wide Integrated
Occupational Safety Program. No nonradiological releases were identified in the Process

| I Hazards Analysis (PHA).

The PHA is presented in Section 9 of the SAR. The PHA indicates that the postulatedI radiological events having the greatest potential for a health threatening consequence
would be (1) a seismic event that led to a major leakage of the pool water and the failure
of all 125 SNF assemblies (Beyond Evaluation Basis Earthquake), or (2) an inadvertentI criticality in the FRS. The consequences for both events were considered to be moderate,
meaning that any major impacts would be limited to on-site personnel or environs.

I
I

--
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! For the Beyond Evaluation Basis Earthquake event, the frequency was considered to be
| unlikely (IE-02 tc M4 events per year); however, the consequences from this event

were extremely conservative, so as to represent the bounding accident for this class of
events. The maximum off-site dose (.768 rem)' and the maximum on site dose

| (1.86 rem)' are well below the EGs for the maximally exposed off-site individual for a |
natural phenomena (25 rem). There are no EGs for on-site personnel for natural|

phenomena, however, the maximun on-site dose from this event is well below the EGs g
(25 rem) for an unlikely operational accident. 3

The frequency of an inadvertent criticality in the FRS was considered to be extremely E
unlikely (1E-04 to 1E-06 events per year). As was done with the Beyond Evaluation B,
Basis Earthquake event, the consequences from this event were extremely conservative to

bound all accident for this class of events. The maximum off-site dose (.353 rem)' and
the maximum on-site dose (.857 rem)' are well below the EGs for the maximally exposed
off-site and on-site individual for an extremely unlikely event (25 rem and 100 rem,
respectively).

In summary, there were no identified on-site or off-site radiological events that exceeded
the EGs. The FRS systems and activities do not require the use of hazardous chemicals,

|'therefore, nonradiological events do not need to be considered. 'Be most severe
radiological events are unlikely or extremely unlikely to occur. Administrative control I

programs are in place to protect the on site persannel. These include: Conduct of
Operations (CONOPS), Radiation Protection Program (RPP), Emergency Preparedness
(EP), Quality Assurance (QA), Process Safety Requirements (PSR), and the Site-wide g
Integrated Occupational Safety Program which includes a database of documented hazard 3
analyses at alljob site locations. The program plans for these programs, where
appropriate, have been approved by DOE Headquarters elements or their designated g
approval authorities, and these programs have been audited for compliance wBh E
applicable requirements. As further discussed in the Safety Evaluation Report for
WVNS-SAR-001, with these mature and approved programs in place it was determined gi
that there is no need for administrative controls TSRs, since there would be no safety B |
value added. I

I||
I

|

I
I
I

;

' Doses are different WVNS-SAR-012, Rev. O Draft C based on resolution of NRC |
comments.
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b 2.0 REVIEW PROCESS

1

{
2.1 , Purpose

This section of the SER will briefly discuss and summarize the thoroughness of the !
'

[. review process as related to WVNS SAR-012 and will, therefore, justify DOE approval
of the SAR. This section will not provide a detailed record ofindividual comments
received during the review process.

2.2 Review Participants

Participants in the SAR-012 review process were DOE-WV, DOE-OH, DOE-ID, DOE-
EM, and Lawrence Livermore National Laboratory staff. Comments from these
participants were evaluated and responses provided to the respective participants. The

b. resolution of comments were accepted by the participants and DOE-WV.

r In additice to the DOE review, NRC conducted a detailed review of WVNS-SAR-012.
L The conclusion from the NRC review is discussed in Section 4.2

2.3 Basic Premise of Review{
The participants mentioned in Section 2.2 of this SER performed in-depth, detailed

{ technical reviews of the SAR. The scope of the reviews encompassed all facets of the
SAR including: site characteristics, principal design criteria, waste confinement and
management, hazards protection, consequence assessment / accident analysis, conduct of

[ operations and quality assurance. The criteria used to evaluate the SAR during this
review included the following:

( DOE Ord;.r 232.1, Occurrence Reporting and Processing of Operations

Information
DOE Order 5480.19, Conduct of Operations Requirementsfor DOE Facilities
DOE Order 5480.21,'Unreviewed Safety Questions
DOE Order 5480.22, Technical Safety Requirements
DOE Order $480.23, Nuclear Safety Analysis Reports |

DOE Order 5480.24, Nuclear Criticality Safety
DOE Osder 5700.6C, Quality Assurance f

'

DOE-STD-l 104-96, Review and Approval ofNonreactor Nuclear Facility Safety j
'

Analysis Rcports i

DOE-STD-3009-94, Preparation Guidefor U.S. Department ofEnergy
'

[- Nonreactor Nuclear Facility Safety Analysis Reports
DOE-STD-1027-92, Ha:ard Categori:atioWAccident Analysis Techniques
NRC Reg. Guide 3.26, Standard Format and Content ofSafety Analysis Reports

{ for FuelReprocessing Plants
29 CFR Patt 1910, Occupational Safety and Health Standards
ASME NQA-1, Quality Assurance Program Requirementsfor Nuclear Facilities

( 10 CFR 830.120, Quality Assurance Rule

r
L

-.

-_ _ _ _ - - _ _ _ _ . _ _ _ _ _ - - _ - _ _ - - . _ _ - _ - _ - _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ - . . - . - _ _ _ _ _
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All comments received from all reviewers were appropriately tracked through resolution g
on the West Valley Nuclear Services Co., Inc. (WVNS) Open items Tracking System. E
Verification of adequate resolution to all comments has been documented under a
program that meets the requirements of DOE Order 5700.6C and 10 CFR 830.120. These gi

records of comment resolution are maintained as QA records. E

3.0 BASE 1NFORMATION

3.1 Purpose

The purpose of this section of the SER is to approve the adequacy of the SAR base
information, including any conditions of approval imposed by reviewing agencies. |

3.2 Adequacy Statement

I'

The thoroughness and adequacy of WVNS-SAR-012 base information was ultimately
verified and achieved through the review / comment and conunent resolution phase of the
SAR development.

|

No safety significant comments were derived from the above listed reviews. No g
comments or their resolutions resulted in any change to the safety envelope; however, a 5
conservative inadvertent criticality event was added to the SAR as part of the DOE
review to evaluate the bounding consequences of this class of events. Programmatic and
editorial conunents from all reviewers have been resolved. Resolution of some
comments resulted in their incorporation into the SAR to enhance the clarity of
presentation of subject matter. Resolution of all other comments consisted of providing g
clarifying information to the reviewers. The supplemental information contained in this
DOE SERjustifies the approval of the base information presented in WVNS-SAR-012.

I
4.0 IIAZARD AND ACCIDENT ANALYSES

I4.1 Purpose

The. purpose of this section of the SER is to document the DOE approval of the SAR
hazard and accidem analyses, including any conditions of approval imposed. Thei

| thoroughness of the analyses and the consistency oflogic in the analyses will be g
! demonstrated to be appropriate. No attempt will be made to reproduce the hazards B
| analysis stated in Section 9 of the SAR.

4.2 Thoroughness ofIlazard and Accident Analysis

Section 9 of WVNS-SAR-012, Hazard and Accident Analysis, presents a comprehensive g
evaluation of facility hazards and associated abnormal event and accident consequences
to both the co-located worker and the public. This analysis determined that all postulated
on-site and off-site doses resulting from these abnormal events and accidents were below

|'! EGs, even in the absence of active barriers.
1

!
'

I
:
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[ Reviewers concluded that the SAR Section 9 was adequate and proper for the WVDP
FRS Facility. An excerpt from the NRC letter report (Letter 0036:97:08, G. C. Comfort

( to T. J. Rowland, " Letter Report Documenting NRC's Review of WVNS-SAR-012,
t Revision 0, Draft C (TAC NO. L30942)," dated February 20,1997), includes the

following statement:

[
"NRC's overall conclusion is that the activities presented in WVNS-SAR-012 will
not significantly impact the health and safety of the public and the environment."

f
This statement, made in the NRC letter, clearly indicates that hazard and accident

scenarios adequately bound FRS Facility operations. This SER has already discussed the
{ most severe accident scenarios in Section 1.4.

In summary, this SER confidently endorses the hazard and accident analysis section of
the SAR based on the resolution of comments generated by DOE reviewing agencies and
the issuance of the NRC letter repon.

5.0 SAFETY STRUCTURES, SYSTEMS, AND COMPONENTS
INCLUDING TSRs

5.1 Purpose

The purpose of thi., section of the SER is to document the basis that there are no safety
class or safety significant structures, systems, and components (SSCs) designated for
FRS. This SER section will provide further support that TSRs are not necessary because
there are no active safety class or safety significant SSCs.

5.2 Background

There are no evaluation basis accidents (EBAs) analyzed in SAR Section 9 that have
) consequences exceeding the accepted EGs. The consequence analyses developed for

comparison with EGs did not take credit for any active or passive barriers or systems.
Therefore. as expressed in the SAR: 1) There are no EBAs that require active safety class
SSCs to ensure that consequences to the receptors remain below EGs; 2). There are no
SSCs under the direct control ofoperators that are used to mitigate the consequences to
receptors such that the consequences are below EGs.

5.3 Summary

The SAR meets the requirements in DOE Order 5480.23, NSARs, and DOE Order
5480.22, Technical Safety Requirements, with respect to TSRs. DOE Order 5480.22,

indicates, with the exception of dety class SSCs, that there is significant latitude in
defining the content of a given facility's TSRs. Since no active SSCs have been identified
as necessary through analyses in the SAR, no TSRs are required for protection of the
public,

t

. _ - _ _ _ _ .

-
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Protection of on-site personnel against radiological and/or industrial hazards is
accomplished through means of passive barriers (shield walls / pool water) as well as
established and mature administrative programs. Passive barriers are not under the direct
control of operators, and therefore are not subject to TSR control. Administrative
programs, including: CONOPS, RPP, Emergency Preparedness, QA, and the Site-wide
Integrated Occupational Safety Program which includes a database of documented hazard )
analyses at all job site locations, have been approved by DOE, where appropriate, and E !
have been audited for compliance with the applicable requirements. With these mature E
and approved programs in place it was detemiined that there is no need for administrative
controls TSRs since there would be no safety value added. This is consistent with the g'
methodology used by DOE to approve WVNS-SAR 001, WVNS-SAR-002 and WVNS- 5
SAR-003.

I
6.0 ASSOCIATED PROGRAMMATIC CONTROL

6.1 Purpose

The purpose of this section of the SER is to document the basis for approving the |
programmatic controls that are in place at WVDP. These programs are fundamental for
maintaining the adequacy of the facility safety basis,

a
6.2 Associated Programs

WVNS-SAR-001, Rev. 2, Safety Anaysis Reportfor Project Overview and General
Information, Chapters A.10 and A.12, Conduct of Operations and Quality Assurance
respectively, address the various programs that are fundamental to maintain the adequacy
of the facility safety basis for the WVDP, including those presented in the WVNS-SAR-
012. These two SAR &pters discuss organizational structure, testing and nmintenance,
training, human factors, emergency preparedness and quality assurance. Chapters 10 and g
12 of WVNS-SAR-012, Conduct of Operations and Quality Assurance, further discuss E
these programs as they apply specifically to the FRS Facility. Based on the maturity and
oversight of these programs, a TSR for administrative controls is not warranted.

6.3 Summary

IThe SAR chapters have been reviewed by the various organizations listed in Section 2.2
of this SER. All reviewers' comments relative to SAR Chapters 10 and 12 have been
resolved. WVNS-SAR-001, Safety Analysis Reportfor Project Overview and General |
Information, has been approved by DOE OH.

I
I|

I
I
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