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CANISTER STORAGE BUILDING
HAZARD ANALYSIS REPORT

1.0 INTRODUCTION

This report describes the methodology used in conducting the Canister Storage Building
(CSB) hazard analysis to support the final CSB safety analysis report (SAR) and documents the
results. The hazard analysis was performed in accordance with DOE-STD-3009-94, Preparation
Guide for U.S. Department of Energy Nonreactor Nuclear Facility Safety Analysis Reports, and
implements the requirements of DOE Order 5480.23, Nuclear Safety Analysis Reports.
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2.0 SCOPE OF THE HAZARD ANALYSIS

The scope of the CSB hazard analysis was limited to normal, intended, CSB operations,
based on the design and operations described in Chapters 2.0 and 4.0 of HNF-SD-SNF-RPT-004,
Canister Storage Building Safety Analysis Report — Phase 3: Safety Analysis Documentation
Supporting Canister Storage Building Construction (Garvin 1997). The analysis included review
of a draft operation flow diagram and draft operating procedures. The CSB operations
considered were those involved with bringing the transportation cask containing a multicanister
overpack (MCO) into the facility on the transporter, moving the cask-MCO to the service area
and removing the cask lid, transporting the MCO from the service area to the storage tube with
the MCO handling machine (MHM), conducting activities during MCO staging and interim
storage, and transporting the MCO from the storage tube to the Hot Conditioning System Annex
and returning it to the storage tube after hot conditioning. The details of the hot conditioning
process were not within the scope of the hazard analysis. They will be analyzed in the Hot
Conditioning System hazard analysis.

One purpose of the hazard analysis effort was to identify information that remained to be
developed before the hazard analysis could bs completed in support of the final CSB SAR. A
number of issues and open items were identified in the course of the hazard evaluation. While
many have since been closed, several items remain open at this time. All remaining specific open
action items and issues necessary to complete the hazard analysis are identified in the remarks
column of the hazard analysis tables. In addition to the specific items and issues, the following
generic issues important to the completion of the hazard and accident analysis were identified.

1. The means of detecting off-normal conditions during CSB operations and the plans for
recovery actions need to be developed. These recovery actions also need to be
examined for their potential to initiate additional hazardous conditions or accidents.

2. The hazard evaluation reflects a high degree of confidence that the CSB criteria for
acceptance of an MCO into the facility (evidence of pressure test at the end of cold
vacuum drying and adherence to the shipping window time limits identified in
HNF-SD-SNF-SARP-017, Preliminary Safety Analysis Report for Packaging (Onsite)
Multiple Canister Overpack Cask [RFS 1996]) will provide a safety margin sufficient
to avoid a high pressure blowdown of the MCO before it is placed in the storage tube.
The supporting analysis for this confidence has yet to be developed and documented.

3. Design of important components is not yet finalized. Of particular importance to the
hazard evaluation and accident analysis are completion of MCO design, particularly the
pressure relief systems, MHM and receiving crane design, and service cart design and
intended use.

Both the specific open action items identified in the tables and the generic issues listed above

will be closed out through future revisions to this document. All items will be closed before
submittal of the final SAR for DOE approval.
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The following key sources of information were used to evaluate the hazards:

= Chapters 2.0 and 4.0 of HNF-SD-SNF-RPT-004 (Garvin 1997) for facility design and
operations information

» Chapter 3.0 of HNF-SD-SNF-RPT-004 (Garvin 1997) for the facility radioactive
materials inventory and Appendix 3A for the results of the preliminary hazard analysis

» Chapter 6.0 of HNF-SD-SNF-RPT-004 (Garvin 1997) to evaluate the potential for
hazards from nuclear criticality events

 Fluor Daniel, Inc., drawing SK-120916 (3 sheets), “Operational Sequence Top Level
Block Diagram,” “Operating Sequence MCO Service Station Block Diagram,”
“Operating Sequence MHM Operations MCO Service Operations Block Diagram” (see
Attachment 1)

+ Draft operating procedures, currently located on the Hanford local area network shared
drive \APO13\SNFP

¢ HNF-SD-SNF-FHA-002, Preliminary Fire Hazard Analysis for the Canister Storage
Building (Sadanaga 1996), Ares Report 951107-001, Canister Storage Building Fire
Code Equivalency Evaluation (Ares 1996a); Ares Report 951107-002, White Paper
Presenting Recommended Approach to Fire Protection of the Operating Area of the
Canister Storage Building (Ares 1996b); Letter 9655218, Project W-379, Spent
Nuclear Fuel Canister Storage Building Request for Deviation from the United States
Department of Energy Order 6430.1A — Automatic Sprinkler Protection
Requirements (Williams 1996a); and Letter 9655233, Project W-379, Spent Nuclear
Fuel Canister Storage Building Request for Exemption from the United States
Department of Energy Order 5480.74 — Automatic Fire Suppression System

Requirements (Williams 1996b) ‘

» HNF-SD-TP-SARP-017, Preliminary Safety Analysis Report for Packaging (Onsite)
Multiple Canister Overpack Cask (RFS 1996), for coverage of accidents involving the
transporter and transportation cask and for definition of assumptions inherent in
defining the transportation window

» Two representatives from facility operations for details of proposed operating modes
and procedures

» HNF-SD-SNF-SARR-005, Multicanister Overpack Topical Report (Lorenz 1997), for
criteria and assumptions related to MCO design

» Representatives of the design authority for receiving crane and MHM for details of the
current {(incomplete) design of those components.
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3.0 HAZARD ANALYSIS METHODOLOGY

This section presents the methodology used to perform the CSB hazard analysis. First the
hazard identification process systematically and comprehensively identified hazards that can
contribute to the uncontrolled release of radioactive or hazardous materials or that can threaten
the safety of facility workers. The hazard evaluation process identified hazardous conditions,
determined causes and preventive and mitigative features, and qualitatively estimated the
consequences and frequency of occurrence. Results of the hazard evaluations were used to select
candidate accidents for quantitative analysis. Results of the hazard and accident analyses were
then used to identify safety structures, systems, and components (SSCs); technical safety
requirements; and other controls required to protect the public, workers, and environment. The
hazard and accident analysis resuits also supported determination of the final facility hazard
classification.

3.1 HAZARD IDENTIFICATION

The hazard analysis included identification of the hazards associated with CSB design and
operations. Hazards were defined as material, referred to as material at risk, that may have a
potentially adverse effect on people, the CSB facility, or the environment, and as energy sources
that could contribute to uncontrolled release of radioactive or hazardous material or to injury to
personnel.

Hazard identification for the CSB was based on examination of the facility and operations
descriptions provided in Chapters 2.0 and 4.0 of HNF-SD-SNF-RPT-004 (Garvin 1997), on a
draft operation flow diagram and draft operating procedures, and on discussions with design
representatives from Flour Daniel, Inc. The facility was divided into six areas:

* Truck vestibule
+  Service area

» Operating area

* Vault

» Support building
+ OQutside.

A standardized checklist, Figure 3-1, was used to identify potentially hazardous materials
and energy sources present in each of the six areas. Figures 3-2 through 3-7 show the hazard
identification results for each area. The hazard identification checklists were developed by a
subgroup of the hazard analysis team and reviewed and accepted by the entire team. The team
included representatives of the CSB design authority and CSB operations personnel.
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3.2 HAZARD EVALUATION

The hazard evaluation was a structured and systematic examination of the CSB facility and
its operations using standard industry (American Institute of Chemical Engineers) hazard
evaluation techniques. It was performed by a team of cognizant CSB operations and design
personnel, safety analysts familiar with the CSB, and technical experts in specialty areas.
Attachment 2 lists the members of the hazard analysis team and describes the background and
experience of each. Information from a preliminary hazard analysis (Garvin 1997) that was
performed at the conceptual design stage for the facility was used as a check for completeness.

The first step in the hazard evaluation was to screen the potentially hazardous materials and
energy sources for those taat present only standard industrial hazards. These are defined in
DOE-STD-3009-94 as those hazards that "are routinely encountered in general industry and
construction, and for which national consensus codes and/or standards (e.g., Occupational Safety
and Health Administration, transportation safety) exist to guide safe design and operation without
the need for special analysis to define safe design and/or operational parameters.” Tables 3-1
through 3-6 provide the listing of standard industrial hazards by facility area. The industrial safety
requirements for U.S. Departmen: of Energy sites are covered by Title 29, Code of Federal
Regulations, Part 1910, “Occupational Safety and Health Standards.” The following parts of that
document apply to the protection of workers from the hazards identified in the tables:

Subpart A General

Subpart D Walking - Working Surfaces

Subpart E Means of Egress

Subpart F Powered Platforms, Manlifts, and Vehicle-Mounted Work Platforms
Subpart G Occupationzl Health and Environmental Control

Subpart H  Hazardous Materials

SubpartI ~ Personal Protective Equipment

Subpart ] General Environmental Controls

Subpart K Medical and First Aid

Subpart L Fire Protection

Subpart M Compressed Gas and Compressed Air Equipment

Subpart N Materials Handling, and Storage

Subpart O  Machinery and Machine Guarding

Subpart P Hand and Portable Powered Tools and Other Hand-Held Equipment
Subpart Q  Welding, Cutting, and Brazing

Subpart S Electrical

Subpart Z  Toxic and Hazardous Substances.

The hazard analysis team agreed by consensus to the results of the screening.
The remaining hazards were characterized to support the hazard evaluation process.
Table 3-7 identifies the type, form, and quantity of the material at risk at the CSB facility.

Tables 3-8 through 3-13 characterize the hazardous materials and energy sources that can
contribute to the uncontrolled release of the material at risk identified in Table 3-7. The values in
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the tables are not intended to represent limits. They were used solely to indicate relative
magnitude of the various hazards to aid in the evaluation and binning process. Some design and
operations information is not yet available in the detail needed to completely characterize the
hazards. The tables indicate “TBD” for those items that need to be identified before this hazard
analysis can be finalized to support the final CSB SAR.

The characterized hazards were then entered into the hazard analysis tables by facility area.
Using the tables as a guide, the team identified and recorded each hazardous condition and the
potential accidents arising from the presence of the hazardous condition, potential causes and
consequences of the hazardous condition, existing design features to prevent the condition or
mitigate the consequences, planned administrative features to prevent the hazardous condition or
mitigate the consequences, and estimates of the likelihood and consequences of the hazardous
condition.

The hazard analysis tables, Tables 3-14 through 3-19, show the results of the hazard
evaluation as compiled by the hazard analysis team. The hazard analysis tables contain
descriptions of causes for hazardous conditions. Identification of causes was based on the hazard
identification results, reviews of the systems designs and planned operations, existing safety
documentation, and the experience of hazard analysis team members. Typical potential causes of
the postulated hazardous conditions include equipment failures, operational errors, abnormal
operating conditions, poor operating practices, and environmental conditions. The potential
causes of a postulated hazardous condition were identified to support a qualitative frequency
evaluation.

Each hazardous condition was assessed to determine a qualitative likelihood of occurrence
and consequence. The assessment of likelihood and consequence for each hazardous condition
was a collective, qualitative judgment made by the hazard analysis team. The assessment took
into consideration the impact of designed passive features (e.g., structures, barriers) when
estimating likelihoods and consequences but not active features or planned controls (e.g., valves,
shipping restrictions).

The likelihocd assessments were based on occurrences over the facility lifetime. The
qualitative criteria for likelihood assessments are as follows.

F3 The hazardous condition based on the causes postulated is likely to occur during
facility lifetime.

F2 The hazardous condition based on the causes postulated is foreseeable, but
unlikely.

F1 The hazardous condition based on the causes postulated is perhaps possible, but
extremely unlikely.

FO The hazardous condition based on the causes postulated is considered too

improbable to warrant further consideration.
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The consequence assessments were based on potential effects of an MCO release on the
health and safety of people and on the environment. The qualitative criteria for consequence
assessments are as follows.

S3 On the basis of material at risk and causes postulated, there is sufficient material
and release energy to affect a receptor at the nearest point of uncontrolled public
access.

S2 On the basis of material at risk and causes postulated, there is sufficient material

and energy to affect an onsite receptor (collocated worker) 100 m from the source
of the release.

S1 On the basis of material at risk and causes postulated, the release is confined to the
facility and affects facility workers.

50 On the basis of material at risk and causes postulated, there is insufficient material
released to affect facility workers.

The more severe consequence categories encompass the less severe consequence categories.
For example, a hazardous condition assessed as having onsite consequences (S2) is also
considered to have facility worker consequences (S1).

The hazard analysis tables contain identified preventive or mitigative design features and
proposed administrative controls that have the potential to reduce the estimated likelihood of a
postulated hazardous condition or to reduce its consequences. Only passive design features were
factored into the likelihood and consequence assessment. Proposed administrative controls were
identified primarily by the draft operating procedures and the contribution of operations personnel
on the hazard evaluation team.

3.3 CANDIDATE ACCIDENT SELECTION

The hazardous conditions identified by the hazard evaluation have been used to select
candidate accidents for more detailed, quantitative analysis in the final CSB SAR. The general
selection criteria used were consistent with DOE-STD-3009-94: "The range of accident scenarios
analyzed in a SAR should be such that a complete set of bounding conditions to define the
envelope of accident conditions to which the operation could be subjected are evaluated and
documented.” This section describes the approach used to select candidate accidents. The results
of the activity are contained in Attachment 3.

The concept of selecting candidate accidents from all hazardous conditions identified is
based on the feasibility of characterizing risk from, and developing controls for, a representative
set of hazardous conditions. A hazardous condition is generally considered to be representative
of other hazardous conditions if it has similar release characteristics and involves similar initiators.
Hazardous conditions that represent the most severe consequences and the highest risk (a
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combination of frequency and consequences) within each sct of representative hazards are
selected as candidate accidents for further analysis in the SAR.

In accordance with DOE-STD-3009-94 and consistent with the graded approach, the risks
of a facility may be characterized and appropriate controls developed using the detailed analysis of
a representative set of hazardous conditions. The representative hazardous conditions bound
conditions with lesser but similar potential consequences, represent the highest risk, or , while not
necessarily bounding, present some unique but important phenomenological challenge to system
safety. The selection process comprises five steps:

1. Initial screening
2. Assignment of release attributes
3. Creation of hazardous material release bins

4. Selection of representative bounding hazardous conditions for each release attribute
category

5. Selection of unique hazardous conditions.

Initial Screening. All hazardous conditions whose unmitigated consequences are assessed
as S3 (offsite consequences) or S2 (collocated worker consequences) are chosen for
consideration for representative accident selection through a ranking of relative risk (see
Table A3-1). Those assessed as St (facility worker consequences) do not warrant detailed
accident analysis and are instead addressed qualitatively in the SAR using the hazard analysis
results. Those assessed as having no consequences (S0) are dropped from consideration.

Assignment of Release Attributes. Each hazardous condition is described with certain
release attributes related to uncontrolled release of the material at risk (see Table A3-2). This is
done to ensure that at least one candidate accident is selected to represent each unique set of
release conditions. The hazardous material release attributes used are as follows:

* Initial energy available to release the hazardous material (high, medium, or low)
 Initial release location
* The release initiator.

Creation of Hazardous Material Release Bins. Once the release attributes are assigned
to each hazardous condition, they are collected to form release categories, or “bins.” Collecting
hazardous conditions into bins involves grouping all hazardous conditions with common initiators
and ranking them by estimated consequence, available energy for release, and frequency.

Selection of Representative Bounding Hazardous Conditions for each Release

Attribute Category. Within each release attribute bin, the most severe hazardous condition,
considering consequences, and the highest risk accident, based on a likelihood and consequence
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ranking matrix as described in DOE-STD-3009-94 (see Attachment 3, Table A3-1), were
selected. In some cases, they were the same hazardous condition.

Selection of Unique Hazardous Conditions. Hazardous conditions were selected to
represent additional, unique causes within each release attribute bin. This was done to support
development of controls for accidents with similar consequences but with different causes.

The final list of candidate accidents represents all S3 (offsite) and S2 (onsite) hazardous
conditions identified by the hazard analysis. These hazardous conditions are grouped by
candidate accident to facilitate incorporation of the information and conclusions from the accident
analysis into the hazard analysis results when considering controls and hazard classification.

Individual release bins may need to be broken into several smaller bins in the future as a
result of ongoing accident analysis activities. This is often driven by a determination that separate
sets of controls are necessary for hazardous conditions in the same release bin to reduce the
likelihood or consequence of the hazards involved. Any modifications to the binning categories
will be incorporated into this document to support the final CSB SAR.
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Table 3-1. Standard Industrial Hazards: Truck Vestibule.

Hazard category Hazard type Checklist designator
Electrical Vehicle batteries Vv A 1
Crane cabling vV A 2

Crane motor TV A 7

Power tools TV A 9

Service outlets, fittings vV A 11
Wiring v A 15

Thermal Diesel units/exhaust lines on vehicles vV B 6
Radioactive decay heat from fuel within MCO vV B 7
Convective heat from transportation cask % B 10

Vehicle brakes TV B 13

Friction Belts v C 1
Bearings vV C 2

Fans 8% C 3

Gears vV C 4

Motors vV C S

Power tools (no cutting tools) TV C 6

Corrosives Vehicle battery acid vV D 1
Kinetic - rotational Crane motor vV E 2
Mass, gravity, height Human effort (dropped items) vV G 1
Lifts and cranes % G 3

Slings TV G 6

Hoists vV G 7
Scaffold and ladders (receiving crane maintenance) vV G 10
Elevated doors % G 12

Pressure - volume Stressed members (cask tiedowns) TV H 7
Flammeble materisls | Lube ol ™v 1 4
Diesel fuel v L 7
Grease v L 10
Other (hydraulic fluid) Y L 16

Hazardous materials Asphyxiants TV M 2
Carcinogens v M 4

Corrosives (battery acid) % M 5

TV M 8

Heavy metals (battery lead)

MCO = multicanister overpack.

HIE-001. WPD
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Table 3-2. Standard Industrial Hazards: Service Area.

Hazard category Hazard type Checklist designator
Electrical Cable runs (crane cabling) SA A 2
Motors (hoist) SA A 7
Power tools SA A 9
Switchgear SA A 10
Service outlets, fittings SA A 11
Wiring SA A 15
Other (blowers) SA A 16
Thermal Power tools (no cutting tools) SA B 9
Other (crane and MHM brakes) SA B 13
Friction Bearings SA C 2
Fans SA C 3
Gears SA C 4
Motors SA C 5
Power tools (no cutting tools) SA C 6
Other (crane and MHM brakes) SA C 7
Kinetic - rotational Motors SA E 2
Exposed parts on rotating MHM turret SA E 7
Kinetic - linear MHM gas bottle blowdown (missile and whipping SA F 6
hazard)
Mass, gravity, height Hoists SA G 7
Scaffolds and ladders SA G 10
Pits and excavations SA G 11
Elevated doors SA G 12
Pressure - volume Other (pressurized inert gas line) SA H 11
Hazardous materials Asphyxiants SA M 2

MHM = multicanister overpack handling machine.

HIE-001.WPD
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Table 3-3. Standard Industrial Hazards: Operating Area. (2 shects)

HNF-SD-SNF-HIE-001 REV 0

Hazard category Hazard type Checklist designator
Electrical Battery banks (service carts) OA A 1
) Cable runs OA A 2
High voltage OA A 6
Motors OA A 7
Pumps OA A 8
Switchgear (MHM) OA A 10
Service outlets, fittings 0A A 11
Transformers (MHM) OA A 12
Wiring OA A 15
Other (lighting, CAMs, detectors) OA A 16
Thermal Furnaces/boilers/heater (cart sample line) OA B 3
Exposed components (exposed area on cart) 0OA B 8
Convective OA B 10
Cryogenic OA B 12
Other (operating deck) OA B 13
Friction Bearings OA C 2
Fans OA C 3
Gears OA C 4
Motors OA C 5
Other (brakes on the MHM and tube cart) OA C 7
Kinetic - rotational Motors OA E 2
Pumps OA E 3
Kinatic - linear Obstruction (removed floor embeds) OA F 4
Crane loads oA F 5
MHM and service cart gas bottle blowdown (missile OA F 6
and whipping hazards)
Mass, gravity, height Lifts and cranes OA G 3
Slings (to remove tube plug cover) OA G 6
Hoists OA G 7
Scaffold and ladders OA G 10
Pits and excavations OA G 11
HIE-001.WPD T3-3 July 1997
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Table 3-3. Standard Industrial Hazards: Operating Area. (2 sheets)

Hazard category Hazard type Checklist designator
Pressure - volume Gas bottles on service cart and MHM (missile and OA H 5
whipping hazard)
Gas receivers OA H 8
Hazardous materials Asphyxiants OA M 2
Heavy metals (battery lead) OA M 8
CAM = continuous air monitor.
MHM = multicanister overpack handling machine.
Table 3-4. Standard Industrial Hazards: Vault.

Hazard category Hazard type Checklist designator
Thermal Exposed components VL B 8
Mass, gravity, height Pits and excavations VL G 11

HIE-001.WPD T3-4 July 1997
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Table 3-5. Standard Industrial Hazards: Support Building.

Hazard category Hazard type Checklist designator
Electrical Battery banks (uninterruptible power supply) SB A 1
Cable runs SB A 2

Diesel generators SB A 3

Electrical equipment SB A 4

Heating, ventilating, and air conditioning heaters SB A 5

High voltage SB A 6

Motors SB A 7

Pumps SB A 8
Switchgear SB A 10

Service outlets, fittings SB A 11

Transformers SB A 12

Wiring SB A 15
Other (AC invertors) SB A 16

Thermal Electrical equipment SB B 2
Furnaces/boilerstheater SB B 3

Diesel units/fire box/exhaust line SB B 6
Convective SB B 10

Other (soldering in shop) SB B 13

Friction Belts (compressors) SB C 1
Bearings SB C 2

Fans SB [ 3

Gears SB C 4

Motors SB C 5

Corrosives Acids (sealed batteries) SB D 1
Kirnetic - rotational Motors SB E 2
Pumps SB E 3

Kinetic - linear Forklifts, dollies, carts (service carts) SB F 2
Obstructions SB F 4

Pressure vessel blowdown (air compressors) SB F 6
Mass, gravity, height Elevated doors SB G 12
Pressure - volume Gas receivers (air) SB H 8
Other (high pressure inert gas line) SB H 11

Hazardous materials Asphyxiants (diesel exhaust) SB M 2
Carcinogens SB M 4

Heavy metals (battery lead) SB M 8

Tonizing radiation sources | Radioactive sources (instrument calibration sources) SB N 4
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Table 3-6. Standard Industrial Hazards: Outside.

Hazard category Hazard type Checklist designator
Electrical Electrical equipment ou A 4
High voltage ou A 6

Motors ouU A 7

Pumps ou A 8
Switchgear ou A 10

Service outlets, fittings ou A 11
Transformers ouU A 12
Transmission lines ou A 13
Underground wires oU A 14
Wiring ou A 1s
Other (lighting) ou A 16

Thermal Electrical equipment ouU B 2
Diesel units/fire box/exhaust line ou B 6

Exposed components ou B 8
Convective ouU B 10

Solar ou B 11

Friction Bearings ouU C 2
Fans ou C 3

_Gears ou C 4

Motors ou C 5

Corrosives Vehicle batteries ouU D 1
Natural chemicals ou D 3

Kinetic - rotationat Motors ou E 2
Pumps ou E 3

Other (heating, ventilating, and air conditioning units) ou E 7

Mass, gravity, height Stairs (stack) ou G 2
Pits and excavations (air intake structures) ou G 11

Flammable materials Packing materials (dumpster) oU L 1
Gasoline ou L 3

Lube oil ou L 4

Coolant oil (transformers) ouU L 5

Hazardous materials Asphyxiants (diesel exhaust) ouU M 2
Biologicals (snakes, spiders) ouU M 3

Corrosives (battery acid) ou M 5

Heavy metals (battery lead) ou M 8

HIE-001 WPD T3-6
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Table 3-8. Canister Storage Building Operations Hazardous Energy Source
Characterization — Location in Facility: Truck Vestibule. (sheet 1 of 4)

relieves pressure, releases
gases into cask

Hazard energy Designation . .
source/material description | per checklist Capaeity/quantity Comments
Linear kinetic - loaded TV-F-1 *  Truck speed = TBD
transporter truck collides +  Truck mass = 47 tonne
with personnel or equipment
Linear kinetic - receiving TV-F-5 *  Maximum gantry speed = 12 m/min The gantry and trolley
crane with yoke and loaded (40 ft/min) creep speeds are 1 f/min
cask collides with object ¢ Maximum trolley speed = 12 m/min per Design Basis
(40 f/min) Document, Rev. 1,
« Crane lifiing capacity = 54 tonne Section 8.7.1
(60 ton)
« Crane load:
- Mass of loaded cask = 27 tonne
(30 ton)
- Mass of cask lifting beam = 340 kg
Mass, gravity, height - cask | TV-G-5and | + Mass of loaded cask = 27 tonne
on transporter falls off TV-G-13 [+ Distancetofloor = 1 m (3.3 ft)
Mass, gravity, height - cask TV-G-13 |+ Mass of loaded cask = 27 tonne
is dropped +  Maximum lift height off floor ~ TBD
* Receiving crane lifting capacity =
* 54 tonne (60 ton)
Pressure, volume - MCO TV-H-6 * Loaded cask free space volume = 325 L

Cask design pressure = 1.0 MPa gauge
(150 1b/in® gauge)
MCO relief pressure:
- Valve = 830 kPa differcntial
(120 Ib/in? differential)
- Rupture disk = 1.0 MPa differential
(150 Ib/in? differential)
MCO design pressure = 1.0 MPa gauge
(150 1b/in® gauge)
Cask pressure ~ 71 kPa gauge
(10 1b/in? gauge) after release from
valve
Initial helium pressure in cask = 21 kPa
gauge (3 Ib/in® gauge) at 25 °C (77 °F)
Cask pressure ~ 635 kPa gauge
(92 1b/in® gauge) after release from
rupture disk

Valve is primary pressure
relief device; rupture disk
is backup relief device.
Valve reseat pressure is
assumed to be 10% of set
pressure or 108 1b/in’
gauge.
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Table 3-8. Canister Storage Building Operations Hazardous Energy Source
Characterization — Location in Facility: Truck Vestibule. (sheet 2 of 4)

outside the truck vestibule,
(e.g., propane delivery truck)

Hazard ener; Designation . .
source/material defzription per cli‘re‘:klist Capacity/quantity Comments
Explosives or pyrophorics, TV-J-6 U-H,0 reaction:
flammable material- *  Maximum estimated water in MCO
hydrogen released from after cold vacuum drying is 10% of
cask-MCO mixed with air particulate matter (= 15 kg)
plus ignition source (cask * Reaction temperature = 75 °C (167 °F)
seal leaks) with a U surface area of 120,000 em?
* H, generation rate = 0.3 moles/h
* Valve relief pressure = 830 kPa
differential (120 Ib/in’ differential)
* Valve reseat pressure = 740 kPa
differential (108 1b/in” differential)
« Number of valve releases = 50
Explosives or pyrophorics - TV-J-10 * Contents of one scrap basket in an *A conservative estimate
uranium, plutonium, or MCO is most vulnerable, 1,300 kg* offered in WHC-SD-SNF-
zirconium metal (metals = Scrap could burn first then ignite rest of | TI-023, Rev. 1, p. 12*
exposed to air because of MCO fuel, = 5,000 kg**
breached MCO and cask **Based on 54 assemblies
seal) of ‘E’-length MKIV fuel
per basket x 4 baskets x
23.5 kg uranium per
assembly
Nuclear criticality - cask TVK-S One MCO in cask with = 6,800 kg of
TV-K-12 | spent nuclear fuel
Flammable material - TV-L-11 -~ Refer to “Explosives or
hydrogen pyrophorics - hydrogen™
for an evaluation of this
hazard
Hazardous material: toxics - TV-M-7 See relcase by pyrophorics
for exarple, plutonium,
uranium, strontium,
beryllium
Jonizing radiation - MCO TV-N-1 = Cask shielding = 20 ¢m (7.7 in.) of
contents - TVN-3 steel
« Operational limit for contact dose is
< 100 mrem/h
» Estimated dose rate at 2 mis <
10 mrem/h; 2 mrem/h in the tractor cab
Tonization radiation - surface TV-N-3 Unknown
contamination through loss
of contamination control
External events - explosion TV-P-1 See “External events” under Service Area
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Table 3-8. Canister Storage Building Operations Hazardous Energy Source
Characterization — Location in Facility: Truck Vestibule. (sheet 3 of 4)

Hazard energy

Designation

source/material description | per checklist Capacity/quantity Comments

External events - fire, smoke, TV-P-2 Heat and smoke quantity unknown Depends on material that
and heat limits accessability burmns and wind direction
and visibility
External events - nearby TV-P-3 Unknown Depends on facility
facility (e.g., radioactive accident and wind
material, toxics, or direct direction at time of
radiation into facility) accident
Kinetic linear - vehicle in TV-Q-4 Selected loaded cement truck at = 48 km/h | Ongoing construction at
motion impacts truck (30 mi/h) with a mass of = 32 tonne CSB brings cement truck
vestibule (70,000 1b) into area.
Natural phencmena - TV-R-1 Forces exerted on facility from lateral and
earthquake horizontal accelerations: 0.35 g horizontal,

0.23 g vertical (see Table 1-23 of

HNF-SD-SNF-RPT-004%
Natural phenomena - TV-R-3 Electrical discharge of millions of volts Lightning protection shall
lightning strikes truck be provided for facility as
vestibule required by NFPA 780°
Natural phenomena - rain TV-R-4 Facility drainage designed for a 6-hour
intrusion probable maximum precipitation of 23 em

(9.2 in.) (see Section 1.4.1.1.2 and

Table 1-23 of HNF-SD-SNF-RPT-004%)
Natural phenomena - snow, TV-R-5 Roof designed for snow loading of
freezing weather 98 kg/m® (20 Ib/R?) (see Section 1.4.1.1.2

and Table 1-23 of HNF-SD-SNF-RPT-

004"
Natural phenomena - TVR-6 Facility designed for a wind speed of
straight wind causes flying 129 km/h (80 mi/h), which is the design
debris, wind pressure, and basis for the Hanford Site (see
dust Section 1.4.1.1.4 and Table 1-23 of

HNF-SD-SNF-RPT-004%)
Natural phenomena - dust TV-R-7 Unknown Cleanup of dust and
devil creates dust and flying debris would be needed
debris
Natural phenomena - TV-R-8 Facility designed to withstand tornado

tornado

wind speeds of 322 km/h (200 mi/h) total,
258 km/h (160 mi/h) rotational, and

64.4 km/h (40 mi/h) translational (see
Section 1.4.1.1.4 and Table 1-23 of
HNF-SD-SNF-RPT-004%
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Table 3-8. Canister Storage Building Operations Hazardous Energy Source
Characterization — Location in Facility: Truck Vestibule. (sheet 4 of 4)

Hazard energy Designation . .
source/material description | per checklist Capacity/quantity Comments
Natural phenomena - TV-R-S Facility designed to withstand a ground
volcanic ashfall ash load of 117 kg/m?® (24 Ib/f%) (see

Section 1.4.3.8.2 and Table 1-23 of
HNF-SD-SNF-RPT-004%)

Natural phenomena - range TV-R-10 | Vegetation control in an 18-m (60-ft) clear
fire space around CSB shall be provided (see
Section 1.3.1.1 of HNF-SD-SNF-RPT-
004"

*Pajunen, A. L., and R. G. Cowan, 1996, Bounding Particulate Contents of Multi-Canister Overpack,
WHC-SD-SNF-TI-023, Rev. 1, Westinghouse Hanford Company, Richland, Washington.

*Garvin, L. 1., 1997, Canister Storage Building Safety Analysis Report — Phase 3: Safety Analysis Documentation
Supporting Canister Storage Building Construction, HNF-SD-SNF-RPT-004, Rev. 7, Duke Engineering and Services
Hanford for Fluor Daniel Hanford, Incorporated, Richland, Washington.

‘NFPA, 1995, Lightning Protection Systems, NFPA 780, National Fire Protection Association, Quincy,
Massachusetts.

CSB = Canister Storage Building.
MCO = multicanister overpack.
TBD = to be determined.
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Table 3-9. Canister Storage Building Operations Hazardous Energy Scurce
Characterization — Location in Facility: Service Area. (sheet 1 of 5)

gas bottles (backup inert gas
supply on MHM) result in

uncontrolled release of gas

Hazard ener, Designation . 5
source/material degﬁption per cﬁzcklist Capacity/quantity Comments
Rotational kinetic - MHM SA-E-7 Shearing plane is = 1.5 m (5 ft) above floor
turret shears MCO level; shear force is TBD
Linear kinetic - receiving SA-F-5 » Maximum gantry speed = 12 m/min Gantry and trolley creep
crane with loaded cask (40 ft/min) speed is 1 fmin
collides with object ¢  Maximum trolley speed = 12 m/min according to the Design
(40 ft/min) Basis Document, Rev. 1,
¢ Loaded receiving crane mass = 150 tonne | Section 8.7.1*
* Crane lifting capacity ~ 54 tonne (60 ton)
*  Mass of loaded cask = 27 tonne
« Mass of lifting beam = 340 kg
Linear kinetic - pressure SA-F-6 *  MCO rupture disk diameter = 2.5 cm
vesse}, MCO blowdown from (1.01in)
1.0 MPa gauge (150 Ib/in® +  Maximum MCO blowdown rate =
gauge) with gas impingement 0.38 kg/sec (0.84 Ibm/sec)
+ Impingement force = 395N
Linear kinetic - MHM lateral SA-F-7 * MHM gantry* bridge speed = 12 m/min | *Gantry bridge and
movement results in collision (40 f/min) trolley creep speed is
with personne] or equipment *  Maximum MHM trolley* speed = 30.5 cm/min (1 ft/min)
12 m/min (40 ft/min) according to the Design
*  MHM mass with plug and MCO = Basis Document, Rev. 1,
450 tonnc** Section 8.7.1°
**See Section 4.3.4.4.] of
HNF-SD-SNF-RPT-004°
Mass, gravity, height - SA-G-1 Unknown
human effort allows tools or
other objects to be dropped
Mass, gravity, height - SA-G-1 Load cell on MHM grapple stops lift at
human error allows small 1,000 Ib to prevent load damage
parts off 5-ton gantry crane to
fall off into service pit
Mass, gravity, height - * Cask lift height above floor = TBD
» Transport cask is dropped SA-G-3 = Mass of cask = 27 tonne
by receiving crane *  MCO lift height above bottom of service
* MCO is dropped by SA-G-13 pit = TBD
MHM during load-out »  Mass of MCO = 8.6 tonne
from service pit
Pressure, volume - damaged SA-H-5 = Gas bottle pressure = 17 MPa gauge

(2,500 1b/in® gauge)

Gas bottle nozzle diameter ~ TBD
Mass flow rate of gas = TBD at sonic
velocity

Resultant force = TBD
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Table 3-9. Canister Storage Building Operations Hazardous Energy Source
Characterization — Location in Facility: Service Area. (sheet 2 of 5)

Hazard energy
source/material description

Designation
per checklist

Capacity/quantity

Comments

Pressure, volume - process
delay results in release of gas
from MCO into sealed cask*

SA-H-6

» Loaded cask free space volume =~ 325 L
*  Cask design pressure = 1.0 MPa gauge
(150 Ib/in” gauge)
*  MCO relief pressure:
- Valve, 830 kPa differential (120 Ib/in?
differential)
- Rupture disk, 1.0 MPa differential
(150 1b/in® differential)
*  MCO design pressure = 1.0 MPa gauge
(150 Ib/in® gauge)
+ Cask pressure = 71 kPa gauge (10 lb/in’
gauge) after release from valve
+ Cask pressure = 635 kPa gauge (92 Ib/in®
gauge) after release from rupture disk

Valve is primary pressure
relief device; rupture disk
is backup relief device.
Valve reseat pressure is
assumed to be 10% of set
pressure or 108 Ib/in®
gauge.

*See Calculations for
Hydrogen Release and
Combustion in the
Service Tent Enclosure
of the CSB, HNF-SD-
SNF-CN-020.

Pressure, volume -
uncontrolled release of inert
gas supply for MHM inerting
system

SA-H-8

»  Festoon line pressure = 120 Ib/in® gauge

+ Festoon line size = TBD

= MCO service line pressure = 550 kPa
gauge (R0 lbfin® gauge)

»  MQCO service line size = 5 cm (2 in.)

Explosives or pyrophorics - in
service pit, hydrogen release
from MCO mixes with air
then ignition source causes
combustion*

SA-J-6

«  MCO relief pressure:
- Valve = 830 kPa gauge (120 1b/in*
gauge)
- Valve reseat pressure = 740 kPa gauge
(110 Ib/in® gauge)
¢ H, release quantity from one valve release
= 14 gram-moles
+  Relicf pressure of rupture disk = 1.0 MPa
differential (150 1b/in” differential)
*  Minimum flammability of H, in air =~ 4%
by volume
+  Muaximum H, release quantity through
rupture disk = 210 gram-moles
* After combustion, maximum gas
termperature in service pit = 1,800 °C
(3,300 °F) and maximum pressure =
1,380 Pa gauge (200 Ib/in? gauge)**

*See Calculations for
Hydrogen Release and
Combustion in the
Service Pit of the CSB,
HNF-SD-SNF-CN-024.¢

**A pressure impulse of
1,380 kPa gauge

(200 Ib/in” gauge) acting
on the underside of the
shield hatch assembly on
the service pit is great
enough to lift it.

Explosives or pyrophorics -
plutonium, uranium, and
zirconium metal is exposed to
air

SA-J-10

Minimum ignition temperature of plutonium,

uranium, and zirconium:

* Fuel ignition tests in lab showed
minimum ignition temperatures ranging
from 329 °C to 473 °C (624 °F to
883 °F). See PNNL “Ignition Testing of
As-Cut Conditioned SNF Samples,”
10/16/96.°

Reaction rate is
temperature and surface
area dependent; these
metals are more inclined
to ignite in the finely
divided state than in the
massive state;, contents of
scrap basket are most
vulnerable.
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Table 3-9. Canister Storage Building Operations Hazardous Energy Source
Characterization — Location in Facility: Service Area. (sheet 3 of 5)

facility accident releases
radioactive or toxic material
into service area

Hazard ener Designation . .
source/material desgcyription per cﬂcklist Capacity/quantity Comments
Nuclear criticality SA-K-1 — Addressed in Chapter 6.0
SA-K-4 of HNF-8D-SNF-RPT-
SAK-5 004® no new hazards
SA-K-12 were identified.

Flammable materials - SA-L-8, See HNF-SD-SNF-FHA-002f These hazards are

building and contents (intent | SA-L-11, addressed by

enclosure, hydrogen and tent | and SA-L-13 HNF-SD-SNF-FHA-002.f

material; on MHM, neutron

absorber)

Hazardous materials - toxic SA-M-7 |+ Bounding range of particulate matter in

metals (e.g., plutonium, MCO = 150 to 300 kg (330 to 660 Ib)

uranium, berylium) * Unmitigated release fraction range from

entrained in pressurized gas MCO blowdown, RF = 10 to 10

release from MCO « Range of particulate matter released:

15 t0 300 g (0.03 to 0.66 1b); the
respirable fraction of that release = 0.1

Ionizing radiation sources - SA-N-1 « Bounding range of particulate matter in | *Calculated from data in

fissile or radioactive material SA-N-3 MCO = 150 to 300 kg (330 to 660 1b) Table 3-6 of

entrained in pressurized gas » Unmitigated release fraction range from | ANF-SD-SNF-RPT-004.*

release from MCO MCO blowdown, RF = 10 to 107

» Range of particulate matter released:
15 to 300 g (0.03 to 0.66 Ib)
= Unit dose = 4.35 x 10° rem/g*

External events SA-P-1 *Two horizontal.

+ Gasoline or propane » Delivery truck capacity = TBD cylindrical storage tanks
delivery truck explodes » Distance from CSB = TBD (1,000 gal and 940 gal) of
nearby causing shock * Blast overpressure at CSB = TBD propane are located
wave, projectiles, heat, outside approximately
and dust that effect 0.5 mi from CSB at
service arca 2711-E Building.

» Storage tanks* at nearby = Propane storage tank* capacity = 7,300 L
facility explode due to fire (1,900 gal)

« Estimated distance from CSB = 760 m
(2,500 ft)
+ Blast overpressure at CSB = TBD from
boiling liquid expanding vapor explosion
External events - fire SA-P-2 See HNF-SD-SNF-FHA-002'
External events - nearby SA-P-3 - See Chapter 1.0 of

HNF-SD-SNF-RPT-004.°
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Table 3-9. Canister Storage Building Operations Hazardous Energy Source
Characterization — Location in Facility: Service Area. (sheet 4 of 5)

Hazard energy

Designation

volcanic ashfall

source/material description | per checklist Capacity/quantity Comments
Natural phenomena - SA-R-1 Torces exerted on facility from lateral and
earthquake forces damage horizontal accelerations: 0.35 g horizontal,
SSCs 0.23 g vertical (see Table 1-23 of
HNF-SD-SNF-RPT-004")
Natural phenomena - SA-R-3 | Electrical discharge of millions of volts Lightning protection shall
lightning strikes CSB be provided for facility as
required by NFPA 7802
Computer control systems
are especially vulnerable
to lightning strikes.
Natural phenomena - rain SA-R-4 Facility drainage designed for 6-hour
intrusion probable maximum precipitation of 23 cm
(9.2 in.) (see Section 1.4.1.1.2 and
Table 1-23 of HNF-SD-SNF-RPT-004%
Natural phenomena - snow, SA-R-5 Roof designed for snow loading of 98 kg/m*
freezing weather (20 1b/ft?) (see Section 1.4.1.1.2 and
Table 1-23 of HNF-SD-SNF-RPT-004")
Natural phenomena -straight SA-R-6 Facility designed for a wind speed of
wind causes flying debris, 129 km/h (80 mi/h), which is the design
wind pressure, and dust basis for the Hanford Site (see
Section 1.4.1.1.2 and Table 1-23 of
HNF-SD-SNF-RPT-004%)
Natural phenomena - dust SA-R-7 | Unknown Cooling air intake for
devil creates dust and flying vault is mounted on a
debris 17.4-m- (57-it") high
concrete tower.
Natural phenomena - tornado SA-R-8 Facility designed to withstand tornado wind
speeds of 322 kimvh (200 mi/h) total,
258 km/h (160 mu/h) rotational, and
64.4 km/h (40 mi/h) translational (see
Section 1.4.1.1.4 and Table 1-23 of
HNF-SD-SNF-RPT-004")
Natural phenomena - SA-R-9 Facility designed to withstand ground ash

load of 117 kg/m® (24 1b/R?) (see
Section 1.4.1.1.4 and Table 1-23 of
HNF-SD-SNF-RPT-004%)
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Table 3-9. Canister Storage Building Operations Hazardous Energy Source
Characterization — Location in Facility: Service Area. (sheet 5 of 5)

Hazard energy Designation . .
source/material description | per checklist Capacity/quantity Comments
Natural phenomena - range SA-R-10 | Vegetation control in an 18-m (60-ft) clear
fire space around CSB shall be provided (see
Section 1.3.1.1 of HNF-SD-SNF-RPT-004%)

*Bedell, P. J., 1996, SNF Canister Storage Building (Letter FRP-112 to M. K. Mahaffey, Westinghouse Hanford
Company, October 25), Fluor Daniel, Incorporated, Richland, Washington.

YGarvin, L. J., 1997, Canister Storage Building Safety Analysis Report — Phase 3: Safety Analysis Documentation
Supporting Canister Storage Building Construction, HNF-SD-SNF-RPT-004, Rev. 7, Duke Engineering and Services
Hanford for Fluor Daniel Hanford, Incorporated, Richland, Washington.

*Scott, D. L., 1997, Calculations for Hydrogen Release and Combustion in the Service Tent Enclosure of the CSB,
HNF-SD-SNF-CN-020, Rev. 0, Draft, Fluor Daniel Northwest for Fluor Daniel Hanford, Incorporated, Richland,
Washington.

4Scott, D. L., 1997, Calculations for Hydrogen Release and Combustion in the Service Pit of the CSB,
HNF-SD-SNF-CN-024, Rev. 0, Draft, Fluor Daniel Northwest for Fluor Daniel Hanford, Incorporated, Richland,
Washington.

*Ignition Testing of As-Cut Conditioned SNF Sumples, Pacific Northwest National Laboratory, Richland,
Washington.

fSadanaga, C. T., 1996, Preliminary Fire Hazard Analysis for the Canister Storage Building,
HNF-SD-SNF-FHA-002, Rev. 2, DynCorp Tri-Cities Services, Incorporated, for Fluor Daniel Hanford, Incorporated,
Richland, Washington.

ENFPA, 1995, Lightning Protection Systems, NFPA 780, National Fire Protection Association, Quincy,
Massachusetts.

CSB = Canister Storage Building.

MCO = multicanister overpack.

MHM = multicanister overpack handling machire.
SSC = structure, system, and component.

TBD = to be determined.
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Table 3-10. Canister Storage Building Operations Hazardous Energy Source
Characterization — Location in Facility: Operating Area. (sheet 1 of 6)

Hazard energy

Designation

» Top and sides of storage
tube

+ Bottom impact absorber

+ Intermediate impact
absorber

source/material description | per checklist Capacity/quantity Comments
Thermal - radioactive decay OA-B-7 *  Maximum allowabie MCO wall *This expected storage
heat and chemical reaction temperature = 130 °C (270 °F) tube gas and wall
create hot gases and surfaces * Maximum allowable temperature in temperature is a
below storage tube plug MCO = 200 °C (400 °F) calculated maximum
« Maximum allowable temperature at MCO surface temperature
underside of concrete deck = 65 °C based on a hot summer
(150 °F) day air ternperature of
«  Maximum expected storage tube gas 46 °C (115 °F) and the
and wall temperature* = 120 °C hottest spot in a fully
(250 °F) loaded vault (see
Section 2.5.2 of
HNF-SD-SNF-RPT-004%).
Corrosives - leaking acids OA-D-1 » Number of batteries per service cart
from cart batteries = TBD
* Type of acid used is TBD
» Estimated volume of acid in cach
battery = TBD
¢ Total volume of battery acid = TBD
Rotational kinetic - MHM OA-E-7 « Shearing plane is = 1.5 m (5 ft) above
turret shears MCO floor level
» Shear force is = TBD
Linear kinetic - forklift, OA-F-2 » Forklift speed = TBD
dolly, service cart and trailer * Forklift mass = TBD
collisions * Dolly speed ~ TBD
*  Dolly mass = TBD
+  Service cart speed ~ TBD>
« Service cart mass = TBD
Linear kinetic - MHM OA-F-7 *  Maximum MHM gantry bridge* speed | *Gantry bridge and trolley
movement (MHM impacts = 12 m/min (40 f/min) creep speed is
personnel or equipment) *  Maximum MHM trolley* speed = 30.5 cm/min (1 ft/min)
12 m/min (40 f/min) according to the Design
¢  MHM mass with plug and MCO = Basis Document, Rev. 1,
450 tonne** Section 8.7.1.°
**See Section 4.3.4.4.1 of
HNF-SD-SNF-RPT-004 *
Mass, gravity, height -MCO | OA-G-13 |+ MCO mass ~ 8.6 tonne The design basis is a
falls on *  MCO fall distance to 8.80 tonne MCO
» Tumtable - Turntable = TBD concentric drop = 13 m

- Storage tube opening = 2 m (7 )

- Bottom impact absorber = 13 m
44 1t)

- Intermediate impact absorber = 9 m
BoR)

(44 ft) into a storage tube
(see Section 4.3.4.4.1 of
HNF-SD-SNF-RPT-004%).
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Table 3-10. Canister Storage Building Operations Hazardous Energy Source
Characterization — Location in Facility: Operating Area. (sheet 2 of 6)

dropped:

»  Tube plug

= Intermediate impact
absorber

« Cover plate assembly

« Rigging equipment

Hazard energy Designation . .
source/material description | per checklist Capacity/quantity Comments
Mass, gravity, height - items OA-G-14 |+ Tube plug mass ~2.6 tonne

+  Tube plug drop height = 2.9m (9.5 ft)

» Intermediate impact absorber mass =
TBD

 Intermediate impact absorber drop
height = 9.5 m (31 ft)

» Standard cover plate assembly* mass =
670 kg (1,500 1b) overall

» Center hatch of cover plate mass =
193 kg (425 1b)

« Cover plate assembly drop height =
30cm (1 ft)

= Rigging equipment mass = TBD

» Rigging equipment drop height ~ TBD

*See drawing of cover
plate (H-2-120912) in
HNF-SD-SNF-RPT-004."

Volume, pressure - OA-H-5 Service cart:

« Gas bottles (an ¢ Number of gas bottles = TBD
uncontrolled release of *  Maximum pressure in gas bottle = TBD
inert gas from a failed
regulator valve or gas MHM inerting system:
bottle breach on either = Number of gas bottles = TBD
the MHM or service cart) *  Maximum pressure in gas bottle = TBD

« Gas bottles (inadvertent
overpressurization of seal MHM nose picce:
between the MHM nosz ¢ Maximum allowable pressure = TBD
piece and the floor during
MCO removal from the MM chamber:
transportation cask) *  Maximum allowable pressure = TBD

Volume, pressure - pressure OA-H-6a |+ MCO relief pressure:

vessels (excessive gas - Valve = 0.8 MPa gauge (120 1b/in’

generation in MCO gauge) :

overpressurizes MCO with - Rupture disk = 1.0 MPa differential

MCQ in storage tube) (150 Ib/in? differential)

*  MCO design pressure ~ 1.0 MPa gauge
(150 Ib/in® gauge)
HIE-001.WPD T3-18
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Table 3-10. Canister Storage Building Operations Hazardous Energy Source
Characterization — Location in Facility: Operating Area. (sheet 3 of 6)

vessel (storage tube receives
gas from MCO)

Hazard energy Designation . .
source/material description | per checklist Capacity/quantity Comments
Volume, pressure - pressure OA-H-6b |+ Maximum number of MCOs per *Both impact absorbers

storage tube = 2

* Loaded storage tube free space volume
- With one MCO present ~ 3,100 L*

- With two MCOs present = 2,100 L*

« Storage tube design pressure = 5.2 MPa
gauge (750 1b/in® gauge) at 21 °C
{0 °F)

» Leak rate of storage tube plug O-ring
sezis = 10 standard cm®/sec at 27 kPa
gauge (4 Ib/in? gauge)

¢ Tube plug weighs 3,850 kg (8,500 1b)
and will lift at 520 kPa gauge (76 1b/in®
gauge)

*»  Pressure relief valves in storage tube
plugs:

- HEPA filter on outlet = yes

- Primary relief valve set pressure =
62 kPa gauge (9 Ib/in” gauge)

- Secondary relief valve set pressure =
76 kPa gauge (11 1b/in” gauge)

are assumed to be in place
with no credit taken for
porosity.

Volume, pressure - gas
receivers (high pressure inert
gas fill line or manifold fails)

OA-H-8

Inert gas line pressure = TBD
* Inert gas outside storage tank capacity
=3,400m*

Explosives or pyrophorics -
flammable hydrogen mixture
and ignition source

0A-J-6

Maximum possible hydrogen release is
from MCO rupture disk release into
storage tube followed by release through
storage tube plug to the CSB operating
deck; estimated maximum quantity of
hydrogen released = 100 gmoles along
with = 69 gmoles of helium

Explosives or pyrophorics -
plutonium, uranium, and
zirconium metal is exposed
to air because of breached
MCO and air ingress

OA-J-10

Minimum ignition temperature of
plutonium, uranium, and zirconium in air:
Fuel ignition tests in lab showed minimum
ignition temperatures ranging from 329 °C
to 473 °C (624 °F to 883 °F). See PNNL
“Ignition Testing of As-Cut Conditioned
SNF Samples,” 10/16/96.

Reaction rate is
temperature- and surface
area-dependent; these
metals are more inclined
to ignite in the finely
divided state than in the
massive state; contents of
scrap basket are most
vulnerable.

Nuclear criticality - vaults

OAK-1

Addressed in Chapter 6.0
of HNF-SD-SNF-RPT-
004:* no new hazards
were identified.
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Table 3-10. Canister Storage Building Operations Hazardous Energy Source
Characterization — Location in Facility: Operating Area. (sheet 4 of 6)

material release by gases
under pressure

« Radiation shine from
adjacent storage tubes

Hazard energy Designation . .
source/material description | per checklist Capacity/quantity Comments

Nuclear criticality -filters OAK-4 |- Addressed in Chapter 6.0

(cart and tube plugs) of HNF-SD-SNF-RPT-
004;* no new hazards
were identified.

Nuclear criticality - crane OAK-12 | -- Addressed in Chapter 6.0

lifts of HNF-SD-SNF-RPT-
004;* no new hazards
were identified.

Flammable materials - OA-L-11 | - Refer to "Explosives or

hydrogen pyrophorics-hydrogen” for
an evaluation of this
haza:d.

Flammable materials - OA-L-13 | — See HNF-SD-SNF-FHA-

organics (MHM neutron 002, the white paper on

absorber) occupational
classification,” and the
deviation and exemption
request letters that cover
this topic.™

Flammable materials - OA-L-15 | Volume of hydraulic fluid at risk = TBD Alternative, non-

hydraulic fluid for tube flammable fluids are

service cart plug cover hoist being considered.

leaks out and burns The PFHA® addresses
fires that fully involve the
cart except internal low-
level contaminant rclease.

Hazardous materials - OA-M-5 - See “Corrosives -acid”

corrosives from batteries (OA-D-1) foran

leak out evaluation of this hazard.

Hazardous materials - toxic OA-M-7 | Estimated maximum particulate matter in | Particulate matter in gascs

materials in particulate MCO after hot conditioning is 300 kg must find a leak path out

matter, primarily plutonium (660 1b) of the storage tube.

and uranium, are carried out

of MCO and storage tube by Unmitigated airborne release fraction from

gases under pressure MCO blowdown = 0.001; the respirable

. fraction of that release is 0.1
Tonizing radiation sources OA-N-1 and | The dose rate shielding goal for the MHM
 Fissile or radioactive OA-N-3 is 2.0 x 10° mSv/hr (0.2 mremv/hr)
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Table 3-10. Canister Storage Building Operations Hazardous Energy Source
Characterization — Location in Facility: Operating Area. (sheet 5 of 6)

Hazard energy

Designation

source/material description | per checklist Capacity/quantity Comments
External events - explosion OA-P-1 See “Extemnal events” under Service Area
(gasoline or propane delivery
truck explodes nearby
causing shock wave,
projectiles, heat, and dust)
External events - fire OA-P-2 - See HNF-SD-SNF-FHA-
002.¢
External events - nearby OA-P-3 - See Chapter 1.0 of
facility accident releases HNF-SD-SNF-RPT-004.*
radioactive, toxic material
into operating area
Natural phenomena - OA-R-1 Forces exerted on facility from lateral and
earthquake forces damage horizontal accelerations: 0.35 g horizontal,
S8Cs 0.23 g vertical (see Table 1-23 of
HNF-SD-SNF-RPT-004%)
Natural phenomena - OA-R-3 Electrical discharge of millions of volts Lightning protection shall
lightning strikes CSB be provided for facility as
required by NFPA 780.*
Natural phenomena - rain OA-R-4 Facility drainage designed for a 6-hour
intrusion probable maximum precipitation of 23 em
(5.2 in.) (see Section 1.4.1.1.2 and
Table 1-23 of HNF-SD-SNF-RPT-004%)
Natural phenomena - snow, OA-R-5 Roof designed for snow loading of
freezing weather 98 kg/m” (20 Ib/R?) (sec Section 1.4.1.1.2
and Table 1-23 of HNF-SD-SNF-RPT-
004%
Natural phenomena - OA-R-6 Facility designed for a wind speed of
straight wind causes flying 129 km/h (80 mi/h), which is the design
debris, wind pressure, and basis for the Hanford Site (see
dust Section 1.4.1.1.4 and Table 1-23 of
HNF-SD-SNF-RPT-004*%)
Natural phenomena - OA-R-8 | Facility designed to withstand tornado
tornado wind speeds of 322 kmv/h (200 mi/h) total,
258 km/h (160 mi/h) rotational, and
64.4 km/h (40 mi/h) translational (see
Section 1.4.1.1.4 and Table 1-23 of
HNF-SD-SNF-RPT-004%
Natural phenomena - OA-R-9 Facility designed to withstand a ground

voleanic ashfall

ash load of 117 kg/m?® (24 1b/ft?) (sec
Section 1.4.3.8.2 and Table 1-23 of
HNF-SD-SNF-RPT-004%)
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Table 3-10. Canister Storage Building Operations Hazardous Energy Source
Characterization — Location in Facility: Operating Area. (sheet 6 of 6)

Hazard energy Designation . .
source/material description | per checklist Capacity/quantity Comments
Natural phenomena - range OA-R-10 | Vegetation contro! in an 18-m (60-ft) clear
fire space around CSB shall be provided (see
Section 1.3.1.1 of HNF-SD-SNF-RFP'. -
004%)

*Garvin, L. J., 1997, Canister Storage Building Safety Analysis Report — Phase 3: Safety Analysis Documentation
Supporting Canister Storage Building Construction, HNF-SD-SNF-RPT-004, Rev. 7, Duke Engineering and Services
Hanford for Fluor Daniel Hanford, Incorporated, Richland, Washington.

YBedell, P. J., 1996, SNF Canister Storage Building (Letter FRP-112 to M. K. Mahaffey, Westinghouse Hanford
Company, October 25), Fluor Daniel, Incorporated, Richland, Washington.

*Ignition Testing of As-Cut Conditioned SNF Samples, Pacific Northwest National Laboratory, Richland,
Washington.

4Sadanaga, C. T., 1996, Preliminary Fire Hazard Analysis for the Canister Storage Building,
HNF-SD-SNF-FHA-002, Rev. 2, DynCorp Tri-Cities Services, Incorporated, for Fluor Daniel Hanford, Incorporated,
Richland, Washington.

*Ares, 1996, White Paper Presenting Recommended Approach to Fire Protection of the Operating Area of the
Canister Storage Building, Report 951107-002, Ares Corporation, Richland, Washington.

Williams, N. H., 1996, Project W-378, Spent Nuclear Fuel Canister Storage Building Request for Deviation from
the United States Department of Energy Order 6430.1A — Automatic Sprinkler Pr jon Requirements
(Letter 9655218 to E. D. Sellers, U.S. Department of Energy, Richland Operations Office, November 14), Fluor Daniel
Hanford, Incorporated, Richland, Washington.

sWilliams, N. H., 1996, Project W-379, Spent Nuclear Fuel Canister Storage Building Request for Exemption from
the United States Department of Energy Order 5480.7A4 — Automatic Fire Suppression System Requirements
(Letter 9655233 to E. D. Sellers, U.S. Department of Energy, Richland Operations Office, November 14), Fluor Daniel
Hanford, Incorporated, Richland, Washington.

"NFPA, 1995, Lightning Protection Systems, NFPA 780, National Fire Protection Association, Quincy,
Massachusetts.

CSB = Canister Storage Building.

HEPA. = high-efficiency particulate air (filter).
MCO = multicanister overpack.

MIHM = multicanister overpack handling machine.
SSC = structure, system, and component.

TBD = to be determined.
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Table 3-11. Canister Storage Building Operations Hazardous Energy
Source Characterization — Location in Facility: Vault
(Including Air Intake and Exhaust). (sheet 1 of 2)

Hazard energy
source/material description

Designation
per checklist

Capacity/quantity

Comments

Thermal - radioactive decay
heat and chemical reaction
heat (high temperature in
vault tubes and MCOs
caused by blockage of natural
convection flow)

VL-B-7
VL-B-10
VL-R-7
VL-R-9
VL-R-10

*  Maximum expected air natural
convection flow rate = 770 m*/min
(27,000 m*/min)*

*  Minimum required flow rate = TBD

*  Maximum allowable fuel centerline
temperature = 200 °C (400 °F)

«  Maximum allowable MCO wall
temperature = 130 °C (270 °F)

»  Maximum estimatcd MCO wall
temperature = 120 °C (250 °F)

*  Maximum allowable temperature of vault
conerete = 65 °C (150 °F)

» Maximum expected temperature of vault
concrete = 56 °C (130 °F)

The natural convection
flow rate depends on how
many MCOs are loaded
into storage tubes.

Volume, pressure - pressure
vessel (rupture disk rupture
on MCO pressurizes storage
tube)

VL-H-6

* Number of MCOs per storage tube = 2

» Loaded storage tube free space volume
- With one MCO present = 3,100 L
- With two MCOs present ~ 2,100 L

«  Storage tube working pressure =
5.2 MPa gauge (750 1b/in® gauge) at
21 °C (70 °F)

¢ Maximum calculated service pressure =
520 kPa gauge (76 Ib/in’ gauge)

+ Leak rate of storage tube plug O-ring
seals = 10" standard em®/sec at 27 kPa
gauge (4 1b/in® gauge)

*  Tube plug weighs 3,850 kg (8,500 Ib)
and will lift at 520 kPa gauge (76 Ib/in’
gauge)

¢ Relief valves in storage tube plugs:

HEPA filter on outlet = yes

- Primary relief valve set pressure

= 62 kPa gauge (9 1b/in® gauge)

Secondary relief valve set pressure

= 76 kPa gauge (11 Ib/in® gauge)

Explosives or pyrophorics -
hydrogen leaks into vault
area (from breached storage
tubes), mixes with air to form
a flammable mixture, and
spark ignites mixture

Maximum possible hydrogen release is from
MCO rupture disk release into storage tube
followed by release from storage tube into
vault; estimated maximum quantity of
hydrogen released = 100 gmole along with
= 69 gmole of helium

Flammable materials -
hydrogen

VL-L-11

Refer to "Explosives or
pyrophorics-hydrogen"

for an evaluation of this
hazard.
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Table 3-11. Canister Storage Building Operations Hazardous Energy

Source Characterization — Location in Facility: Vault
(Including Air Intake and Exhaust). (sheet 2 of 2)

Hazard energy Designation . .
source/material description | per checklist Capacity/quantity Comments
Jonizing radiation sources - VL-N-4 - There is no access to this
radicactive sources area, so this hazard,
while present, is not a
concern for worker safety.
Natural phenomena - VL-R-1 Forces exerted on facility from lateral and
earthquake forces damage horizontal accelerations: 0.35 g horizontal,
SSCs 0.23 g vertical (see Table 1-23 of
HNF-SD-SNF-RPT-004%)
Natural phenomena - rain VL-R-4 | Facility drainage designed for a 6-hour
intrusion probable maximum precipitation of 23 cm
(9.2 in.) (see Section 1.4.1.1.2 and
Table 1-23 of HNF-SD-SNF-RPT-004%)
Natural phenomena - snow, VL-R-5 Roof designed for snow loading of 98 kg/m*
freezing weather (20 1b/R?) (see Section 1.4.1.1.2 and
Table 1-23 of HNF-SD-SNF-RPT-004)

*Garvin, L. J., 1997, Canister Storage Building Safety Analysis Report — Phase 3: Safety Analysis Documentation
Supporting Canister Storage Building Construction, HNF-SD-SNF-RPT-004, Rev. , Duke Engineering and Services
Hanford for Fluor Daniel Hanford, Incorporated, Richland, Washington.

CSB = Canister Storage Building.
HEPA = high-efficiency particulate air (filter).
MCO = multicanister overpack.

SSC = structure, system,
TBD = 0 be determined.
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Table 3-12. Canister Storage Building Operations Hazardous Energy Source
Characterization — Location in Facility: Support Building. (sheet 1 of 2)

intrusion

Hazard ener; Designation . .
source/material desz,ription per cﬁcklist Capacity/quantity Comments

Flammable materials: Mass of materials (kg) TBD

+ Building contents SB-L-01

« Packing materials SB-L-02

* Rags SB-L-04

» Lubricating oil SB-L-07

«  Diesel fuel SB-L-08

¢ Grease SB-L-10

* Hydrogen SB-L-11

= Organics SB-L-13

« Clothing SB-L-16

Tonization radiation sources - SB-N-03 | Mass of radioactive material in filters =

radioactive material in TBD

HVAC filters burns

External events - explosion of | SB-P-01 » Propane volume = TBD

propane or gasoline delivery » Gasoline volume =~ TBD

truck introduces shockwave, = Distance from support building = TBD

projectiles, heat and dust into * Shockwave overpressure = TBD

support building

External events - fire SB-P-02 | A fire inside the building has greatest

introduces heat and smoke consequences, which are covered by the

into building preliminary fire hazards analysis®

External events - accidents at SB-P-03 | Descriptions of potential accidents at nearby

nearby facilities that release facilities and their resulting consequences

radioactive material and are addressed in Chapter 1.0 of

direct radiation cause HNF-SD-SNF-RPT-004"

personnel injury and render

the facility uninhabitable

Natural phenomena - SB-R-01 | Forces exerted on facility due to lateral and | The support building is

earthquake forces cause horizontal accelerations of 0.35 g horizontal, | designed to withstand a

collapse of structure resulting 0.23 g vertical (see Table 1-23 of design basis carthquake.

in loss of primary power, TINF-SD-SNF-RPT-004%)

ventilation, and inert gas

supply; HVAC filter failure

results in radiation release

Natural phenomena - SB-R-03 | Electrical discharge of millions of volts Lightning protection shall

lightning strikes support be provided for facility as

building required by NFPA 780;°
control systems are
especially vulnerable to
lightning strikes.

Natural phenomena - rain SB-R-04 | Facility drainage designed for a 6-hr

probable maximum precipitation of 23 cm
(9.2 in.) (see Section 1.4.1.1.2 and
Table 1-23 of HNF-SD-SNF-RPT-004")
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Table 3-12. Canister Storage Building Operations Hazardous Energy Source
Characterization — Location in Facility: Support Building. (sheet 2 of 2)

fire

Hazard energy Designation . .
source/material description | per checklist Capacity/quantity Comments
Natural phenomena - snow, SB-R-05 [ Roof designed for snow loading of 98 kg/m?
freezing weather (20 Ib/ft%) (see Section 1.4.1.1.2 and
Table 1-23 of HNF-SD-SNF-RPT-004%)
Natural phenomena - straight |  SB-R-06 | Facility designed for a wind speed of
wind causes flying debris, 80 mi/h, which is the design basis for the
wind pressure, and dust Hanford Site (see Section 1.4.1.1.4 and
Table 1-23 of HNF-SD-SNF-RPT-004%)
Natural phenomena - tornado SB-R-08 | Facilily designed to withstand tornado wind
speeds of 322 kmv/h (200 mi/h) total,
258 knvh (160 mi/h) rotational, and
64.4 km/h (40 mi/h) translational (see
Section 1.4.1.1.4 and Table 1-23 of
HNF-SD-SNF-RPT-004%)
Natural phenomena - SB-R-09 | Facility designed to withstand a ground ash
volcanic ashfall load of 117 kg/m? (24 Ib/R?) (see
Section 1.4.3.8.2 and Table 1-23 of
HINF-8D-SNF-RPT-004%)
Natural phenomena - range SB-R-10 | Vegetation control in an 18-m (60-ft) clear

space around CSB shall be provided (see
Section 1.3.1.1 of HNF-SD-SNF-RPT-004%)

*Sadanaga, C. T., 1996, Preliminary Fire Hazard Analysis for the Canister Storage Building,

HNF-SD-SNF-FHA-002, Rev. 2, DynCorp Tri-Cities Services, Incorporated, for Fluor Daniel Hanford, Incorporated,

Richland, Washington.

*Garvin, L. 1., 1997, Canister Storage Building Safety Analysis Report — Phase 3: Safety Analysis Documentation
Supporting Canister Storage Building Construction, HNF-SD-SNF-RPT-004, Rev. 7, Duke Engineering and Services
Harford for Fluor Daniel Hanford, Incorporated, Richland, Washington.

‘NFPA, 1995, Lightning Protection Systems, NFPA 780, National Fire Protection Association, Quincy,

Massachusetts.

CSB = Canister Storage Building.
HVAC = heating, ventilating, and air conditioning.

TBD = to be determined.
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Table 3-13. Canister Storage Building Operations Hazardous Energy
Source Characterization — Location in Facility: Outside. (sheet 1 of 2)

Hazard ener, Designation . .
source/material desgzlxiption per cﬁcklist Capacity/quantity Comments
Linear kinetic - trucks, OU-F-01 » Truck: mass = TBD; speed ~ TBD
forklifts, and crane loads OU-F-02 |+ Forklift: mass =~ TBD, speed =~ TBD
collide with inert gas supply, OU-F-05 [+ Crane: load mass = TBD; drop distance
diesel tanks, new MCOs, gas QU-Q-04 = TBD
bottles, transformer « Number of diese] tanks = 2
+  Volume of one diesel tank = 1,900 L
(500 gal)
» Inert gas supply tube trailer capacity:
- Volume =~ 3,400 m*
- Pressure ~ TBD
Volume pressure - inert gas OU-H-05 | Inert gas supply tube trailer capacity:
tube trailer is impacted by OU-H-06 - Volume =3,400 m*
linear kinetic equipment - Pressure = TBD
Flammable materials - diesel OU-L-07 |+ Diesel storage tank total volume =
fuel carrier or tank is 3,800 L (1,000 gal)
impacted by linear kinetic *  Delivery tank truck volume ~ TBD
equipment
External events - explosion of | OU-P-01 [+ Propane volume ~ TBD
propane or gasoline delivery ¢ Gasoline volume = TBD
truck introduces shockwave, « Distance from outside facility = TBD
projectiles, heat, and dust *  Shockwave overpressure = TBD
into outside facility
External events - fire OU-P-02 | A fire inside the building has greatest
introduces heat and smoke consequences, which are covered by the
outside facility preliminary fire hazards analysis*
External events - accidents at § OU-P-03 | Descriptions of polential accidents at nearby
nearby facilities that release facilities and their resulting consequences
radioactive material and are addressed in Chapter 1.0 of
direct radiation cause HNF-SD-SNF-RPT-004°
persennel injury and render
the facility uninhabitable
Natural phenomena - OU-R-01 | Forces exerted on facility due to lateral and
earthquake forces cause horizontal accelerations of 0.35 g horizontal,
collapse of structure resulting 0.23 g vertical (see Table 1-23 of
in loss of primary power, HNF-SD-SNF-RPT-004%)
ventilation, and inert gas
supply; HVAC filter failure
results in radiation release
Natural phenomena - OU-R-03 | Electrical discharge of millions of volts Lightning protection shall
lightning strikes outside be provided for facility as
facility required by NFPA 780;°
control systems are
especially vulnerable to
lightning strikes.
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Table 3-13. Canister Storage Building Operations Hazardous Energy
Source Characterization — Location in Facility: Outside. (sheet 2 of 2)

Hazard energy

Designation

fire

source/material description | per checklist Capacity/quantity Comments
Natural phenomena - rain OU-R-04 | Facility drainage designed for a 6-hr
intrusion probable maximum precipitation of 23 em
(9.2 in) (see Section 1.4.1.1.2 and
Table 1-23 of HNF-SD-SNF-RPT-004%)
Natural phenomena - snow, OU-R-05 | Roof designed for snow loading of 98 kg/m*
freezing weather (20 Ib/f?) (see Section 1.4.1.1.2 and
Table 1-23 of HNF-SD-SNF-RPT-004%
Natural phenomena - straight | OU-R-06 | Facility is designed for a wind speed of
wind causes flying debris, 80 mi/h, which is the design basis for the
wind pressurc, and dust Hanford Site (see Section 1.4.1.1.4 and
Table 1-23 of HNF-SD-SNF-RPT-004%)
Natural phenomena - dust OU-R-07 | Unknown Cleanup of debris would
devil creates dust and flying be needed.
debris
Natural phenomena - tornado | OU-R-08 | Facility designed to withstand tornado wind
speeds of 322 km/h (200 mi/h) total,
258 km/h (160 mi/h) rotational, and
64.4 km/h (40 mi/h) translational (see
Section 1.4.1.1.4 and Table 1-23 of
HNF-SD-SNF-RPT-004%)
Natural phenomena - OU-R-09 | Facility designed to withstand a ground ash
volcanic ashfall load of 117 kg/m® (24 Ib/?) (see
Section 1.4.3.8.2 and Table 1-23 of
HNF-SD-SNF-RPT-004%)
Natural phenomena - range OU-R-10 | Vegetation contro! in an 18-m (60-ft) clear

space around CSB shall be provided (see
Section 1.3.1.1 of HNF-SD-SNF-RPT-004°)

"Sadanaga, C. T., 1996, Preliminary Fire Hazard Analysis for the Canister Storage Building,
HNF-SD-SNF-FHA-002, Rev. 2, DynCorp Tri-Cities Services, Incorporated, for Fluor Daniel Hanford, Incorporated,

Richland, Washington.

*Garvin, L. 1., 1997, Canister Storage Building Safety Analysis Report — Phase 3: Safety Analysis Documentation
Supporting Canister Storage Building Construction, HNF-SD-SNF-RPT-004, Rev. , Duke Engineering and Services
Hanford for Fluor Daniel Hanford, Incorporated, Richland, Washington.

°NFFA, 1995, Lightning Protection Systems, NFPA 780, National Fire Protection Association, Quincy,

Massachusetts.

CSB = Canister Storage Building.
HVAC = heating, ventilating, and air conditioning.
MCO = multicanister overpack.

TBD = to be determined.
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ATTACHMENT 2

CANISTER STORAGE BUILDING
HAZARD ANALYSIS
TEAM MEMBERS

The key members of the Canister Storage Building (CSB) Hazards Analysis brought to the
study the following experience.

Walter Alaconis

B.S., General Science, The University of the State of New York, Albany. Nearly 27 years of
diversified nuclear safety and operations experience in the military, commercial, and

U.S. Department of Energy (DOE) environments. Obtained registration with the National
Registry of Radiation Protection Technologists in 1982. Over 16 years at the Hanford Site
supporting major facility modifications and new facility design projects. Co-author of the Process
Facility Modification Project Preliminary Safety Analysis Report. Manager over the development
of the Hanford Site Quality Training and Resource Center Root Cause Analysis Training Program
and the Accident/Evert Trending Program. Managed the Nuclear Engineering/Safety Data
Management Unit for 4 years. Technical advisor to the Liquid Effluent Services Program at the
Hanford Site and the Environmental Restoration Programs at the Hanford Site and DOE-
Headquarters. Facilities supported at the Hanford Site include the tank farms (east), PUREX,

B Plant, Plutonium Finishing Plant, Treated Effluent Disposal Facility, and Effluent Treatment
Facility.

Ralph D. Crowe

M.S., Nuclear Engineering and Engineering Management. Over 20 years experience in the
nuclear industry performing calculations using multidimensional time-dependent neutron kinetics
and thermal hydraulic codes. Six years experience performing safety analysis within the DOE
environment for a number of facilities, including high-level waste tanks, Plutonium Finishing
Plant, and spent fuel storage.

M. Guzman

Fourteen years experience in the nuclear industry. Started in the bargaining unit as a Chief
Reactor Fuel operator at the N Reactor, worked up through the management chain as a shift
supervisor responsible for around-the-clock operations loading, packaging, and shipping

120 metric tons of irradiated spent nuclear fuel per month. Transferred to the K Basins in a
supervisory role and also served as a shift manager. Presently assigned to the CSB as a plant
engineer in the Facility Startup and Operations organization providing input to the CSB design.
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Taber G. Hersum

M.S., Nuclear Engineering, registered professional engineer (California). Twenty-six years
experience in nuclear safety, reactor physics, fuel loading and power ascension testing, operations,
and technical and quality consulting for nuclear power plants, nuclear fuel and nuclear waste in
the United States, Europe, and Japan. Currently a member of the Fluor Daniel Hanford, Inc.,
Nuclear Safety organization providing oversight review of Project Hanford Management
Contractor safety basis documents requiring DOE approval. Previously certified as a senior
reactor operator and ANSI 45.2.6 Level III senior reactor operator test engineer.

Larry D. Kessie, AIA

B.S., Architectural Studies and B. of Architecture, Registered Architect. Fifteen years experience
in architectural design, design management, cost account management, project management, and
construction administration in both the private and government sectors. Positions have ranged
from that of a project architect, a design office architect, to temporary facility and site
infrastructure design authority. Currently consulting architect/design authority for site
infrastructure and temporary facilities for project W-379, Spent Nuclear Fuel CSB.

Steve D. Kopelic

B.S., Mechanical Engincering. Twenty years experience related to commercial pressurized water
reactor electric generation stations. Experience includes reactor core design and testing, primary
and secondary cooling systems accident analysis, preparation and defense of plant licensing
documentation, probabilistic risk assessment, and implemzntation of design modifications on
operating plants. One year experience at the Hanford Site performing safety analyses and safety
analysis report preparation for the Spent Nuclear Fuel Project.

Dwight E. Krahn

B.S., General Engineering, field of specialty in Operations Research. Eight years experience in
engineering and safety analysis activities. Training includes safety analysis development, root
cause analysis, and risk assessment. Most recent work has been in the area of Technical Safety
Requirements for the Waste Encapsulation and Storage Facility and the tank farms.

Maryanne Kummerer
M.S., Mechanical Engineering. Fifteen years experience in engineering analysis in the area of heat
transfer, multiphase fluid flow, thermodynamics, and chemical phenomena. Nine years performing

calculations in support of safety analysis for various Hanford Site facilities, and providing accident
analysis contributions to safety documentation, including safety assessments and safety analysis
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reports. Currently team lead for accident analysis for the Spent Nuclear Fuel Project Cold
Vacuum Drying Facility, CSB, and Hot Conditioning System.

David L. Scott

M.S., Chemical Engineering. Twenty-six years of professional experience in safety analysis,
process engineering, project engineering and development work related to the nuclear and
petrochemical industries. Over 5 years of experience at the Hanford Site working in safety
analysis and risk assessment. Work in other areas includes fluid flow analysis, pump and piping
system design, uranium processing, N Reactor modification engineering, N Reactor nuclear fuel
manufacturing, and organic chemical production.

Others who participated in the hazards analysis meetings and provided information to
assist the process included

. Jeff Parker, Ares Corporation, facilitator for ihe sessions
. Maurice Higuera, CSB design information
. Richard Hulskamp, multicanister overpack and receiving crane design information.
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ATTACHMENT 3

RELEASE CHARACTERISTICS FOR HAZARDOUS CONDITIONS
ASSOCIATED WITH OFFSITE (SITE BOUNDARY) AND
ONSITE (COLLOCATED WORKER) RECEPTORS
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Takle A3-1. Three-by-Three Likelihood and
Consequence Ranking Matrix.,

F3 4
F2 2
1 1

S1 82 82

Combinzations that identify situations of major concern

Combinations that identify situations of concern
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