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1.1

2.1

2.2

1. PURPOSE
The purpose of the fire hazard analysis is to comprehensively assess the risk from fire
within the individual fire areas. This document will only assess the fire hazard analysis
within the Exploratory Studies Facility (ESF) Design Package 1D, which includes the fuel
storage system area of the North Portal facility, and evaluate whether the following
objectives are met: .
1.1.1 This analysis, performed in accordance with the requirements of this document,
will satisfy the requirements for a fire hazard analysis in accordance with U.S.
Department of Energy (DOE) Order 5480.7A.

1.1.2 Ensure that property damage from fire and related perils does not exceed an
acceptable level.

1.1.3  Provide input to the ESF Basis For Design (BFD) Document.

1.14 Provide input to the facility Safety Analysis Report (SAR) (Paragraph 3.8).

2. QUALITY ASSURANCE
Work performed by this analysis shall be quality assurance classified as: NONE.

The fuel storage system is considered as a temporary utility. There are no Determination
of Importance Evaluation (DIE) controls affected by this analysis.

The fire hazard analysis shall be maintained as a lifetime record as part of the facility
project files and shall be referenced in the facility SAR.

3. METHOD

As required by DOE Order 5480.7A, a fire hazard analysis includes a detailed narrative
description and fire safety review of the facility, its location, fire areas, processes, occupancy,
construction, fire and life safety features and hazards. This fire hazard analysis is performed
under the direction of a qualified fire protection engineer. The following sections detail the steps
necessary to perform this analysis.

31

FACILITY DESCRIPTION, PROCESSES, AND CLASSIFICATION
3.1.1' Provide a general description and location.

3.1.2 Provide a short narrative description of the facility, including its location within
the site area and its intended use and occupancy.
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3.13 Provide a detailed summary of the operations, processes, and activities that take

place within the facility or are planned for new facilities. Provide product and
process information concerning the raw materials, products, waste streams,
production sequence, essential safety related equipment, and other information
required to assess the fire and life safety risks within the facility or individual fire
areas.

3.2 FIRE AREA DESCRIPTIONS AND FEATURES

i3

321

322

323

Provide a detailed description of the facility by fire area, including information on
the following:

* Fire protection features
* Description of fire hazards
¢ Life safety considerations

* Damage potential according to Maximum Credible Fire Loss (MCFL) and ’
Maximum Possible Fire Loss (MPFL)

* Fire Department/Reynolds Electrical & Engineering Co., Inc. (REECo) Fire
Protection Services response

+ Potential for a toxic, biological and/or radiation incident due to a fire
* Emergency planning
* Impact of natural hazards (earthquake, flood, wind) on fire safety

e Exposure fire potential, including the potential for fire spread between fire
areas. ,

Fire area boundaries and physical separation shall be analyzed based on the
requirements of the applicable building codes [Uniform Building Code (UBC),
Uniform Fire Code (UFC), DOE Order 6430.1A}, the monetary values and limits
set for DOE orders, national codes and standards (NFPA, Factory Mutual, etc.),
and bhazard inventory in each fire area.

The hazard inventories shall identify the combustibles in each fire area.

SPECIAL CONSIDERATIONS

33l

Assess the potential impact on fire safety from natural hazards such as earthquake,
flood, lightning, windstorm, etc.
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3.3.2 Provide a description of the REECo Fire Protection Services response to a fire

3.33

incident, including anticipated response times, apparatus available to respond,
appliances and equipment condition and availability, accessibility of the facility
or fire areas, water supply available for fire fighting operations, fire pre-plan
adequacy, and emergency planning (including non-fire events). Response time
shall be the total of the following events: alarm receipt, turn out time, travel time,
and fire scene set up.

Identify, describe, and assess the administrative controls in place or anticipated for
the facility. Include compensatory measures when fire protection systems are out
of service, control of combustibles, technical fire specifications, smoking controls,
welding and cutting controls, surveillance and maintenance procedures, personnel
fire training, and any other programs or systems in place.

FIRE EFFECTS AND DAMAGE POTENTIAL

Fire effects and damage potential scenarios and costs must be reviewed with the facility
personnel prior to being finalized to ensure that the scenario and loss figures are
reasonable and justified.

MAXIMUM POSSIBLE FIRE LOSS (MPFL)

The MPFL is the single worst case fire scenario for a facility, with no mitigating actions
to suppress the fire. The MPFL will be the highest value fire area in the facility, including
building, contents, equipment, decontamination and cleanup, and consequent effects of fire
fighting.

35.1

3.5.2

353

354

Describe the fire scenario, the fire area involved, and any exposures or consequent
effects anticipated in adjacent fire areas.

Provide the fire loss amount for building, contents, and equipment. Provide an
estimated cost, with appropriate details and assumptions, for the fire fighting,
decontamination and cleanup, and any ancillary costs (inflation, engineering
design, overheads, etc.).

Describe the programmatic consequences that would result from the MPFL fire
scenario. Provide recovery potential details including temporary power, interim
production, and other measures that could be implemented to improve damage
recovery.

Compare the MPFL costs and consequences to the criteria in DOE Orders 5480.7
and 6430.1A, Section 1530-2.3, and determine into which category the MPFL fits.
From this analysis, determine the level of protection required and determine if it
is achieved. Make any required recommendations in the Conclusions section for
additional measures to achieve the necessary protection.
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3.6

3.7

3.8

MAXIMUM CREDIBLE FIRE LOSS (MCFL)

The MCFL is the fire scenario that would cause the largest single fire loss able to be
controlled by the installed automatic fire protection systems. The MCFL can be assumed
to be the single highest cost piece of equipment or process in the facility (from MCFL)
that will burn. The installed automatic fire protection systems are assumed to control the
fire and limit damage to the involved piece of equipment.

3.6.1 Describe the fire scenario, the equipment and fire area involved, and any
exposures or consequent effects to adjacent equipment or contents of the fire area.

3.6.2 Provide the fire loss amount for building, contents, and equipment. Provide an
estimated cost, with appropriate details and assumptions, for fire fighting,
decontamination and cleanup, and any ancillary costs (inflation, engineering
design, overheads, etc.).

3.6.3 Describe the programmatic consequences that would result from the MCFL fire
scenario. Provide recovery potential details including temporary power, interim -
production, spare equipment, and replacement times, if available.

3.6.4 Analyze the fire scenario and its consequences and determine if the MCFL is
acceptable to DOE objectives and the facility or process involved. Make the
necessary recommendations for additional protection to achieve any required
improvements to reduce or mitigate the consequences of the MCFL.

MOST PROBABLE FIRE (MPF) SCENARIO

The MPF is the single most likely significant fire scenario that can be anticipated to occur
in the facility. The MPF is not the insignificant "trash can" fire. The MPF scenario must
be developed using sound professional judgment, including fire loss historical data,
possible ignition sources, type of occupancy, potential fire growth and development, and
anticipated automatic suppression effects.

3.7.1 Describe the MPF scenario, including the basis for its selection. Include potential
risk, ignition method, and suppression results.

3.7.2 Describe anticipated fire loss and consequences of the fire. Include normal
cleanup and fire fighting costs, decontamination if required, and any anticipated
ancillary costs. ‘

3.7.3 Develop and describe the anticipated risk of the MPF occurring, and provide data
for use in the facility SAR if required.

TERMS AND DEFINITIONS

Terms and definitions are established based upon the DOE orders, the UBC, and applicable
natiopal standards.
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8.1

3.8.2

- 383

334

385

3.8.6

3.8.7

Acceptable - When applied to fire safety, "acceptable” is a level of protection
which the Authority Having Jurisdiction (AHJ), after consultation with the
cognizant DOE fire protection engineer(s), considers sufficient to achieve the
objectives defined above. In some instances, it is a level of protection that
deviates (plus or minus) from a code or standard as necessary and yet adequately
protects against the inherent fire hazards.

Authority Having Jurisdiction (AHJ) - The decision-making authority in matters

‘concerning fire protection. Except as directed by the Program Secretarial Officers,

the Heads of Field Organizations or designee is the AHJ. Decisions impacting fire
safety shall be made by the AHJ only after consultation with the cognizant DOE
fire protection engineer(s). Where an Area Office or Site Office exists within the
DOE organization, a formal, clearly defined delegation of fire protection
responsibility shall be established regarding the AHJ.

DOE Fire Protection Program - Those fire protection requirements, hardware,
administrative controls, procedures, guidelines, plans, personnel, analyses, and
technical criteria that comprehensively ensure that DOE objectives relating to fire -
safety are achieved.

Equivalency - The approved alternate means of satisfying the technical provisions
of a fire protection code or standard. (Deviations from specific requirements of
occupational safety and health standards, as delineated in the Code of Federal
Regulations (CFR), are treated as variances as defined in the DOE's Occupational
Safety and Health Program.)

Exemption - The approved deviation from a non-statutory code, standard, or DOE
order. (Deviations from specific requirements of occupational safety and bealth
standards, as delineated in the CFR, are treated as variances as defined in the
DOE’s Occupational Safety and Health Program).

Fire Area - A location bounded by construction having a minimum fire resistance
rating of two hours with openings protected by appropriate fire-rated doors,
dampers, or penetration seals. The boundaries of exterior fire areas (yard areas)
shall be as determined by the AHJ.

Fire Loss - The dollar cost of restoring damaged property to its pre-fire condition
(refer to DOE Order 5484.1). In determining loss, the estimated damage to the
facility and contents shall include replacement costs, less salvage value. Losses
will exclude the cost of restoring:

* Property that is scheduled for demolition
¢ Property that is decommissioned and not carried on books as a value
* Property with no loss potential.
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388

389

3.8.10

Include the cost of decontamination and cleanup, the loss of production or
program continuity, the indirect costs of fire extinguishment (such as damaged fire
department equipment), and consequent effects on related areas in all property loss
amounts.

Fire Protection - A broad term which encompasses all aspects of fire safety,
including: :

Building construction and fixed building fire features

Fire suppression and detection systems

Fire water systems

Emergency process safety control systems

Emergency fire fighting organizations (fire departments, fire brigades, etc.)
Fire protection engineering

Fire prevention.

Fire protection is concerned with preventing or minimizing the direct and indirect
consequences of fire. It also includes aspects of the following perils as they relate -
to fire protection: explosion, natural phenomena, smoke and water damage from
fire.

Fire Protection System - Any system designed to detect, extinguish, and limit the
extent of fire damage or enhance life safety. Where redundant fire protection
systems are required, any two of the following will satisfy that requircment:

e Automatic suppression systems, such as fire sprinklers, foam, gaseous,
explosion suppression, or other specialized extinguishing systems, plus
appropriate alarms. An adequate supply, storage, and distribution system is an
essential element.

¢ Automatic fire detection, occupant warning, manual fire alarm, and fire alarm
reporting systems combined with properly equipped and adequately trained fire
departments.

* Fire barrier systems or combinations of physical separation and barriers for
outdoor locations.

¢ Other systems, such as alternate process control systems, as approved by the
AH]J.

Maximum Credible Fire Loss (MCFL) - The property damage that would be
expected from a fire, assuming that all installed fire protection systems function
as designed, and the effect of emergency response is omitted except for post-fire
actions such as salvage work, shutting down water systems, and restoring
operation.
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3s8.11

38.12

3813

38.14
3.8.15

3.8.16

Maximum Possible Fire Loss (MPFL) - The value of property (excluding land)
within a fire area, unless a fire hazard analysis demonstrates a lesser (or greater)
loss potential. This assumes the failure of both automatic fire suppression systems
and manual fire fighting efforts.

Property - All government-owned or leased structures and contents for wlnch
DOE has responsibility, including:

All DOE land, structures, and contents

All leased locations

All other Government property on DOE land or in DOE structures
Other property that occupies DOE land or is in DOE structures.

® o o o

Qualified Fire Protection Engineer - A graduate of an accredited engineering
curriculum who has completed not less than four years of engineering practice,
three of which shall have been in responsible charge of diverse fire protection
engineering work. If not such a graduate, a qualified engineer shall either:
demonstrate a knowledge of the principles of engineering and have completed not -
less than six years engineering practice, three of which shall have been in
responsible charge of diverse fire protection engineering projects; be a registered
professional engineer in fire protection; or meet the requirements for a Grade 11
or higher Fire Protection Engineer as defined by the U.S. Office of Personnel
Management.

Related Perils - Aspects of the following as they relate to fire protection:
explosion, natural phenomena, smoke, and water damage.

Risk - A term used to describe the overall potential for loss (refer to DOE Order
5481.1B).

Safety Class Equipment - Systems, structures, or components including primary
environment monitors and portions of process systems, whose failure could
adversely affect the environment or the safety and health of the public.

3.8.16.1 For nuclear reactors and non-reactor nuclear facilities, Class A
Equipment includes those systems, structures, or components with the
following characteristics:

* Those whose failure would produce exposure consequences that
would exceed DOE established guidelines at the site boundary or
nearest point of uncontrolled public access.

* Those required to maintain operating parameters within the safety
limits specified in Technical Safety Requirements (Technical
Specification or Operational Safety Requirements) during normal
operations and anticipated operational occurrences.
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4.1

4.2

* Those required for nuclear criticality safety.

* Those required to monitor the release of radioactive materials to
the environment during and after a design basis accident.

¢ Those required to monitor and maintain the facility in a safe
shutdown condition.

* Those that control the safety class items described above.
3.8.17 Vital Program - A DOE program so defined by the Program Secretarial Officers
(PSOs).
4. CODES AND STANDARDS

U.S. DEPARTMENT OF ENERGY (DOE):

DOE Order 4700.1 Project Management System 1987 Edition
DOE Order 5480.4 Environmental Protection, Safety, and Health

Protection Standards 1984 Edition
DOE Order 5480.5 Safety of Nuclear Facilities 1984 Edition
DOE Order 5480.7A  Fire Protection 1993 Edition
DOE Order 5484.1 Environmental Protection, Safety and Health

Protection Information Reporting Requirements 1981 Edition
DOE Order 6430.1A General Design Criteria 1989 Edition

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA):

NFPA 10 Portable Fire Extinguishers 1990 Edition
NFPA 24 X Private Fire Service Mains and Their

Appurtenances ' 1992 Edition
NFPA 30 Flammable and Combustible Liquids Code,

17th Edition 1993 Edition
NFPA 70 National Electrical Code 1993 Edition
NFPA 80A Recommended Practice for Protection of 1989 Edition

Buildings from Exterior Fire Exposures
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4.5

406

4.7

5.1

52
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NFPA 220 Standards on Types of Building Construction 1989 Edition

Fire Protection Handbook

CODE OF FEDERAL REGULATIONS (CFR):

29 CFR 1910 Occupational Safety and Health Administration (OSHA)
Regulations, July 1, 1992

29 CFR 1910 Subpart L - OSHA Regulations, Fire Protection, July 1, 1992

29 CFR 1926 Safety and Health Regulations for Construction (OSHA),
July 1, 1992

FACTORY MUTUAL ENGINEERING CORPORATION (FM):

Loss Prevention Data Sheets

Approval Guide 1993 Edition
UNDERWRITERS LABORATORIES, INC. (UL):

UL 142 Steel Above Ground Tanks for Flammable 1993 Edition
and Combustible Liquids

UL Fire Protection Equipment Directory 1993 Edition

UL Fire Resistance Directory 1993 Edition

UL Building Materials Directory 1993 Edition

UNIFORM BUILDING CODE (UBC) - 1991 EDITION
UNIFORM FIRE CODE (UFC) - 1990 EDITION

5. DESIGN INPUTS

ESF BFD document, CRWMS M&O Document No. BAB000000-01717-6300-00002, Rev.
05, Section 7.2.4.1

DOE Order 5480.7A Requirements
52.1 A DOE facility shall be characterized by a level of fire protection sufficient to

fulfill the requirements for the best protected class of industrial risks (Highly
Protected Risk/Improved Risk). This program is characterized by the inclusion of
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522

523

a continuing, sincere interest on the part of management and employees in
minimizing losses from fire and related perils and the inclusion of preventive
features necessary to assure the satisfaction of objectives related to safety.

The DOE Fire Protection Program shall meet or exceed the minimum
requirements established by the NFPA as directed by the PSO. Basic
requirements shall include a reliable water supply of acceptable capacity for fire
suppression; noncombustible construction of an acceptable nature for the
occupancy of the facility; automatic fire extinguishing systems; a fully staffed,
trained, and equipped emergency response force; a means to summon the
emergency response force in the event of a fire; and a means to notify the
building occupants to evacuate in the event of a fire. For areas subject to
significant life safety risks, serious property damage, program interruption, or loss
of safety class equipment as defined in the relevant facility SAR, additional
protection measures may be deemed necessary as determined by the AHIJ.

This level of protection also includes administrative procedures encompassing

controls for hazardous substances/processes; inspection, maintenance, and testing .

of fire protection features; and other programmatic fire safety activities as defined
below.

5.23.1 Fire Department - A fully staffed, trained, and equipped fire
department/REECo Fire Protection Services shall service all DOE
facilities, except as determined by the PSO. (Refer to the fire
protection positions on minimum staffing levels in the DOE Fire
Protection Resource Manual.)

5232  Fire Department Water Supply - An automatic water supply for fire
protection having a minimum two hours stored water capacity shall be
maintained. Water supply is provided from the ESF construction/fire
water tank. Well water at Area 25 of the Nevada Test Site is pumped
to the ESF construction/fire water tank. Facilities having an MPFL in
excess of $50 million shall be provided with an additional, independent
source of fire protection water.

S. 2.3.21 A water supply dedicated to fire protection may be
necessary as determined by the PSO. A dedicated system
shall be able to meet hose stream and sprinkler system
demands.

5.23.2.2 A combined fire and process/domestic system shall be able
to deliver the fire demand plus the maximum daily
domestic demand for the required duration.



DI: BABBDO0000-01717-0200-00003 REV 00

Title: North Portal Fuel Storage System Fire Hazard Analysis-ESF Surface

Design Package 1D Page: 14 of 19

5.3

5.2.3.3 Underground Piping - Mains shall be sized for the largest fire flows
anticipated but in no case shall they be less than 8-inch diameter.
Supply piping to individual fire sprinkler systems shall be at least as
large as the fire sprinkler system riser.

5.2.3.4 Liquid Run-off Control - Natural or artificial means of controlling
liquid run-offs from a maximum credible fire shall be provided so that
contaminated or polluting liquids will not escape the site, including
potentially contaminated water resulting from fire fighting operations.
The amount of fire water that must be controlled and the design of the
containment systems shall be determined based on consultations with
the cognizant DOE fire protection engineer.

5.2.3.5 Fire Alarm Systems - Where fire suppression or fire alarm systems
are provided, local alarms in the protected area and alarm transmission
to an acceptable remote attended location shall be provided.

5.2.3.6 Impairment Control - A fire protection system impairment program
shall be provided for control of operations and tracking of impairments

during periods when fire protection systems are out of service.

Seismic Design Criteria - The equipment shall be designed for UBC Seismic Zone 3
requirements.

Wind Design Criteria - The equipment shall be designed for an 80 MPH basic wind
speed, Exposure "C".

6. CRITERIA

This document describes the methodology, structure, and responsibilities for performing fire
hazard analysis to meet the requirements of DOE Orders 5480.7A, Section 9, 6430.1A, Section
0110-6.2, 0111-99.0.1, 1300-1.3, and 1530, and 4700.1. A fire hazard analysis shall review the
tacility fire protection and life safety features by fire area to assess compliance with DOE orders,
national standards, and local site requirements.

6.1

6.2

6.3

A fire hazard analysis shall be pe~7-~med to comprehensively assess the risks from fire
within individual fire areas in the ESF project so as to ascertain whether the objectives of
DOE Order 5480.7A are met.

A fire hazard analysis shall be performed for all new facilities as directed by DOE Order
6430.1A and the AHIJ.

A fire hazard analysis shall be performed to provide the supporting documentation for the
fire protection system selection in accordance with the ESF Basis For Design (BFD)
Civilian Radioactive Waste Management System (CRWMS) Management and Operating
Contractor (M&O) Document No. BO0O0O00000-01717-6300-00002.
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7. ASSUMPTIONS
The diesel fuel stored in the storage tank is classified as a combustible liquid. Since the ambient
temperatures in the area are above 100 degrees F, the tank is insulated to limit the temperature
rise. As the final design of the tank has not been completed, the assumption has been made that
the maximum temperature of the diesel fuel will not exceed 100 degrees F.
8. REFERENCES
8.1 ESFDR Document, YMP/CM-0019, Rev. O
8.2 Engineering Drawings for ESF Design Package 1D
8.3 Attachment I - ESF Design Package 1D Cost Estimate
8.4  Specification Section 15482 Diesel Fuel Oil System
8.5 Specification Section 15060 Mechanical Piping
8.6  Specification Section 15260 Piping Insulation
8.7  Specification Section 16405 NEMA Frame Induction Motors (Small)
8.8  Specification Section 16152 Packaged Mechanical Equipment
8.9  Specification Section 16622 Packaged Engine Generator Systems
8.10 Determination of Important Evaluation (DIE) for ESF North Portal Pad, Document No.
BABBO00000-01717-2200-00001, Rev. 04A, Section 11.3

9. COMPUTER PROGRAMS

Not applicable.

10. DESIGN ANALYSIS
10.1 DIESEL FUEL OIL SYSTEM DESCRIPTION
10.1.1 General

10.1.1.1 The diesel fuel oil system provides diesel fuel to the standby
generators.
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10.1.1.2  All electrical equipment is UL listed and shall bear the UL label.
Electrical components, controls, construction, and design are in
accordance with Specification Sections 16152 and 16405.

10.1.1.3 All components of the system are restrained to meet UBC Seismic
Zone 3 requirements.

10.1.1.4  All components of the system are suitable for outdoor installation.
10.1.2 Main Fuel Oil Storage Tank

10.1.2.1 One horizontal 10,000-gallon (nominal) carbon steel tank for above
ground installation is provided as shown on the Drawings. The tank
has secondary containment construction (Type II), or equivalent, and
is fabricated in accordance with the requirements of UL 142 and NFPA
30. The tank is self-contained and is designed to satisfy all
requirements of NFPA 30, Paragraph 2-3.4.1, Exception No. 2.

10.1.2.2 The fuel oil storage tank is provided with the following connections:

¢ Two, 2-inch diameter by 8-foot long vent stacks (primary and
secondary tanks)

4-inch brass and iron lockable fill cap with overspill protection
8-inch emergency relief vent

2-inch liquid level port

2-inch secondary tank leakage monitoring port

4-inch supply and retum

2-inch relief valve return

4-inch overflow return

4-inch primary drain

2-inch secondary drain

8-inch secondary tank emergency relief vent

24-inch manhole access

10.1.3 Day Tanks (Future)

Day tanks and associated instrumentation to support the operations of standby
generators (GN-401 through GN-408) will be analyzed later in a revision to this
document.

10.2 DIESEL FUEL PUMPS

A total of three diesel fuel pumps are employed; rated 1 horsepower, 460 volts, 3 phase,
60 Hertz, 10 GPM, and a head pressure of SO psig. All pumps are supplied with standby
power. One pump is in reserve.
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10.3 FIRE AREA DESCRIPTIONS AND FEATURES

10.3.1

10.3.2

10.3.3

10.3.4

The diesel fuel storage.tank pad is located approximately 30 feet north of the
standby generator pad; only 15 feet is required by NFPA 30. The pump pads are
immediately west of the storage tank.

10.3.1.1 The diesel storage tank is constructed with secondary containment and
is listed by UL in accordance with UL 142 and is installed in
accordance with the requiremeats of NFPA 30.

10.3.1.2 The tank contains a diesel fuel classified as a combustible liquid in
accordance with the definitions of NFPA 30.

10.3.1.3 No special extinguishing systems are required to protect either the
tanks or any adjacent exposure.

10.3.1.4 The tank is separated to limit exposure damage in case of a fire. The
tank pad is separated from adjacent structure to prevent exposure from -
fire-related incidents, in accordance with NFPA 80A, Uniform Fire
Code Tables 79.503A and 79.503F, and BFD Section 7.2.4.1.IV.18 for
maintenance.

10.3.1.5 The water supply for the permanent fire protection installation is
provided by a dedicated source with sufficient capacity (based on
maximum demand) for fire fighting until other sources become
available.

Yard hydrants are provided at a minimum space of 400 feet. Location of the
hydrants considers the possible locations of fires outside. Hydrant demands
comply with DOE Order 6430.1A, Section 1530-3.3.3.

Portable Fire Extinguishers

Two portable fire extinguishers rated 4A/40B:C are provided as required and
comply with NFPA 10.

Water System
A separate firewater and construction water system supplies water for fire

protection. Lines or subsystems handling water for fire protection have a
minimum earth cover of three feet.
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104 FIRE HAZARDS

10.5

104.1

10.4.2

104.3

10.4.4

Description

The diesel fuel supply tank is designed in accordance with applicable NFPA and
ASME codes and standards. Combustible liquids are in suitably listed containers
with spill protection and electrical equipment is suitably listed and classified. The
tank spacing is based on complying with UFC Tables 79.503A and 79.503F. The
tank construction and spacing are the same for either a Type I or Type II
flammable or combustible liquid.

Mitigation

Yard hydrants and portable fire extinguishers are provided. Two fire extinguishers
are rated minimum 4A 40B:C in accordance with NFPA 10. The pad for the
diesel fuel supply tank is approximately 400 feet from the tunnel! entrance and
does not endanger the portal entrance. Liquid runoff control is provided by
sloping all areas away from the North Portal entrance. The double wall tank .
design and tank foundation design protects the tank from the effects of runoff.

Life Safety Considerations
The tank is located in an opea area.
Essential Safety Class Systems

The diesel fuel supply tank for the standby generators and air compressors does
not supply any essential safety class systems.

DAMAGE POTENTIAL

10.5.1

10.5.2

10.5.3

Maximum Possible Fire Loss

The estimated value in 1994 dollars of the tank and accessories is $100,000.
Largest Possible Fire Loss

This can be expected to be the same as the maximum possible fire loss since the
facility does not include materials or processes that would add significant costs for
cleanup or decontamination.

Maximum Credible Fire Loss

The maximum credible ﬁxe loss for the diesel fuel supply tank would be the loss
of the tank and accessories plus cleanup costs or $115,000.
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10.6 FIRE DEPARTMENT RESPONSE

Since the minimum possible response time for the REECo fire department would exceed
45 minutes, no credit is taken for any mitigation by the fire department.

10.7 RECOVERY POTENTIAL
No adverse recovery time is required to be mitigated.
10.8 FIRE RELATED POTENTIAL

No toxic, biological, or radiation releases are possible due to a fire in this area. No special
emergency planning or security precautions are required. The fuel storage system is
designed for outdoor installation and seismic constraints in accordance with UBC Seismic
Zone 3 requirements. The units are separated from each other and adjacent areas in
accordance with NFPA 80A and NFPA 30. The impact to adjacent areas and structures
from fire and natural hazards has been adequately mitigated by design in accordance with
the above referenced codes.

11. CONCLUSIONS
The ESF North Portal does not exhibit any unusual hazards or unmitigated loss potential that
exceeds the guidelines of an "improved risk” as defined by DOE Order 5480.7A. The potential
impacts on fire safety caused by natural hazards, such as, earthquakes, flood, and winds are
limited and have been mitigated by the design of the North Portal Storage System.

12. ATTACHMENTS
ATTACHMENT TITLE

I FUEL STORAGE SYSTEM - ESF DESIGN 15 PAGES
PACKAGE 1D COST ESTIMATE
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NCEPTUAL ESTIMATE DATE PRINTED: 08/159%4
PACKAGE # QUANTITY SURVEY DATE PREPARED: 072884 .
REVISION #
CONTRACT¥ 04580824
ICLIENT: DEPT OF ENERGY ROADWAY AT MUCK ESTIMATED BY: JOHN HEUSNER
LOCATION: YUCCA MOUNTAIN SITE, NEVAD STORAGE AREA REVIEWED BY:
PROJECT: CRWMS DRAWING #: 21000-20063 - 68 TO
21000-20078-08
ICOD ITEM UNIT | LENGTH | WIDTH | HEIGHT ’ TOTAL PRICING
UNITS |QUANTITY| QUANTITY
REMOVE TOPSOIL
AT ROADBED CUFT 8,700 48 1 1.00 417,600
AT MUCK STORAGE AREA CUFT 2,571 1,285 1] 050 1651868
AT V DITCH CUFT 4,657 ] | 1.00 37256
AT CONVEYOR ALIGNMENT CUFT 600 23 1 1.00 13,800
AT CONVEYOR ALIGNMENT CUFT 1,000 40 1 0.50 20,000
- TOTAL | 214052¢] 79279 CcY
EXCAVATION (NORMAL SOLLS ) -
AT ROADBED CUFT $,700 43 1 1.00 417,600
AT VDITCH CUFT 4,657 s 1 0.50 18,628
TOTAL 436,228 16,187 CY
COMPACT EXISTING GRADE
AT ROADBED SF $,700 48 i 1.00 417,600
AT CONVEYOR ALIGNMENT SF 600 yX) 1 1.00 13,300
AT CONVEYOR ALIGNMENT SF 1,000 40 1 0.50 20,000
- [TOTAL 451,400 50,156 SY
COMMON FILL
AT ROAD BED TYPICAL ( 1'0° DEPTH) CUFT 4,350 a 1 1.00 208,800
AT ROAD BED FROM STA#0TOSTA #5 | CUFT 300 65 18 1.00 437,500
AT ROADBED FROM STA#STOSTA#12 | CUFT 600 65 4 1.00 156,000
AT 2:1 FILL AREA (STA #0 TO STA #5) CUFT 500 40 20] 0.50{ 200,000
AT 21 FILL AREA (STA#STOSTA#12) | CUFT 700 ] 4/ 050 11,200
[TOTAL 1,063,500 39,389 CY
SELECT FILL
AT ROADBED TYPICAL ( 1'0° DEPTH) CUFT 8,700 32 1 1.00 273,400
- TOTAL 278,400 10311 CY
RIP RAP
AT ROAD JUNCTION CUFT 100 17 2 1.00 3,400
AT CROSS CULVERT CUFT 20 20 2 2.00 1,600
TOTAL 5,000 188 CY
CROSS CULVERT 36° DIAMETER
36" CORRUGATED METAL PIPE LF 66 1 ! 1.00 66
[TOTAL 66 6 LF
STRUCTURAL EXCAVATION CUFT 66 s S| 1.00 1.650
TOTAL 1,650 61 CY
STRUCTURAL BACKFILL CUFT 66 1 s 200 660
66 3 2l 1.00 396
TOTAL 1,056 »cY

| CONVEYOR EXCLUDED
2 STACKER EXCLUDED
3 ESTIMATE INCLUDES CUT AND FILL AT ROADBED AND V DITCH AS "NORMAL®. *ROCK® EXCAVATION IS EXCLUDED .
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CONCEPTUAL ESTIMATE DATE PRINTED: 84
PACKAGE# 1-D QUANTITY SURVEY DATE PREPARED: 071254

REVISION #
CONTRACT# 04530824
: DEPT OF ENERGY CONCRETE WORK ESTIMATED BY: HEUSNER
LOCATION: YUCCA MOUNTAIN SITE, NEVADA REVIEWED BY: &
PROJECT: CRWMS
ITEM UNIT | LENGTH| WIDTH | HEIGHT | o TOTAL | PRICING
UNITS |QUANTITY| QUANTITY
CONCRETE
TRANSFORMER FDNS DET #1 ( SEE MTO ATTACHED) 1 | 1] 40500 403 1
TRANSFORMER FDNS DET #2 ( SEE MTO ATTACHED) ] i 1] 405.00 403 15 -
TRANSFORMER FDNS DET # 3( SEE MTO ATTACHED) ! ] 1| 340.00 s0 20
GENERATOR FDN (SEE MTO ATTACHED) 1 1 1| 37000 370| 140
COMPRES. AIR & CONDENSATE RCVR PADS (SEE MTO) 1 ] 111250200) 12502 466
DIESEL FUEL STORAGE 2 i 167l 100 459 "
. < v s n 167  1.00 2 3
. < PUMP PAD - s 8| 0so| 100 20 1
. . . TANK PAD 15 8| oso] 100 & 2
. . . CURB 3 os} 200l 100 3 ]
. < cura P 05| 1s0] 100 15 1
. . . CURB ]| 05| osof 100 s 0
TOTAL - 18397]  es1 Y
LINER
TRANSFORMER FDNS DET #1 ( SEE MTO ATTACHED) M 3] ! 1.00 74
TRANSFORMER FDNS DET #2 ( SEE MTO ATTACHED) 3 20 1 1.00 600
TRANSPORMER FDNS DET # ) SEE MTO ATTACHED) 2 2 1 1.00 400
GENERATOR FDN (SEE MTO ATTACHED) 4,700
COMPRES. AIR & CONDENSATE RCVR PADS (SEE MTO) 1200
DIESEL FUEL STORAGE ¥ 1” 1 1.00 62
TOTAL 14226] 14226 S¥
EXCAVATION
TRANSFORMER FDNS DET #1 ( SEE MTO ATTACHED) 13
TRANSFORMER FDNS DET #2 ( SEE MTO ATTACHED) s
TRANSFORMER FDNS DET # X SEE MTO ATTACHED) 15
GENERATOR FDN (SEE MTO ATTACHED) 24
COMPRES. AIR & CONDENSATE RCVR PADS (SEE MTO) 485
DIESEL FUEL STORAGE »:on 2l 100 24
TOTAL M| _m™cy
QMU WALL TOTAL i i 1 1.00 28] 128 SF
TRENCH COVER GRATING. 1 L4* X 316° 10 1 1| 200 20/ 20SF
" 1 1 1.00 14 14 SF
TOTAL M| M




w

IR | N |
VOVAIN LS NIVANNON YOONA  NOUYDOT
AOMING 0 INIVUNVEQ AN

0% ANNOOOV WAL
REFTT R T VRS T TO I |

i

LINTY

008 |
L1

081 ‘4 AN GilVa
ais IOV
MIAR NOISIO0 % 06
ALVRUSS 1900 T 10NN

viOL  |WOSVY] W10l | imn | viow
ol

|
™ —

LN

Tviol

[ 4
e
i
IR | IS00 | VORVT | IV [SENORT AN | 1809 | 90T [ IRV | AR

YINSNIH NHOP “A9
PTO00SY0 LIVMINOD
N IINVG ¥ONS

1$

z
H

91 :a8eq a1 s8eydoed udisaqg
soelIng JST-SIsA[euy prezey omj waisAg 93ei01§ [ong [eUOd YUON 3L

I INTIWHOVLLYV

00 AT €0000-0070-L1L10-0000a99Vd :IQ



®
w
193r0Nd
AN

€ ANNOOOY TVI0L
T3d18e ™
SWRD
VOVAIN ‘3LS NIVINNON YIONA  ‘NOLLYOOT
ADYIND 30 ININLYVEIQ

Ql# FIOVNOVL
MINR NOISAA % 08
RUAVNLSE 1800 GT3id LOFO

Jooss

NN
081 ‘L) AMNF GRLVO

YOSV | TviOL| LUNN | TVIOL

W10L

1NN

‘Ave

YINSNIH NHOP “AS

Wi0L

4
&
IR IS0 | WORVT | Ve SENOR AN T900 | 1505 T DRI | XIIRVIG”

ON1 “13INVa WONJ

: T

L] 9%eg al 98exeq udisaq
soepng JST-sIsAreuy prezey ang waisAg 98eJoiS [ong [PUOd YUON 3L

I INTWHOVLLV

00 AT¥ £0000-0020-L1£10-0000d49VE ‘Id .




98 ANNOOY ‘WACL
VOVASN LIS NIVANNOR VIONA  NOUVYIO
ADNING 20 LNGRIWVGED AN

m :
E s s
TR
; .W. vm_ mmmm
: |
. Ll ww
kr
[ g
T
* i
2 m.».m
I
HHS g
! L

S0BING JST-SISA[eUY prezey ouiyg Eoﬁ.»m o8e101$ |90 [ewod YuoN :3)
I INFWHOVLLYV N
00 AFY £0000-0020-L1L10-0000d99VE :Id



ADYING J0 ANSNLNVLEI0 AN

VOVASN ‘2118 NIVINNON VIONA  NOLLYDO)

09 ANNOIV WLIOL BOVd
_OLIKF
—OLIRF

ORVE
“OLIRF
“OLIRF
—OLRF
SO
OLRF
OLRF

51 EFRRI [ PERER [ FERRRL B | 5 of

BL BEL| SREE®) | B/ | EREE | meece | A mmm
HIEl r g %mm
! g &

o

&

| 4

1]

——
Log2- S -

L4

&

L -
L i

|3
|24
ISR | 507 | SOWT | IV [SBORT W T T500 T 1500 T IRV T XN

, :
B | el | akel | B | pekee ;
.._.. h g
»
i B sefu | P Eaeghl B :
| . m
2282
g3l 7238
| X
i wmmm
] L W
) |
= - o o o e e n
3 £kl | EEEEE EEEEE| | BB |
61 a8eg | ‘@i 9Beyrd WIS
oepng JST-sisAreuy prezeH ang waskg 23eioig [and [eHod YUON P
I INTWHOVLLY

00 ATY £0000-0020-L1L10-000004949Vd ‘1Id



—
[
o 4
LN

ONidid
WD

AONING J0 INSRANVEI0 a0

VOVAIN ‘2018 NIVANNON YIONA  NOWUYDOD

98 20N000V VAOL BOVd
OORF
COIIRF
—OLIRF
~OXIF
OLIRF

....ﬁ LL 3 Lba| b m m
FEEF | FES!| | FRFF 1IN WY
EEEE| | EEE| || PEe T mmmm
i SIAE I WM mmmm
PIINI .
Lbh r 8 L Wm_m
i £ 56| R
8 | EBEE) | EE AR P wm
T
p2g>2
LN
. F oy
. " - . F
u.mhmw B IENSEIEE
011 :33eg dr 3exdeg udisaq
epng JST-sisAfeuy preze a11] WaisAs 98e10ig [and [euod YUON 3L
I INTWHDVLLV

00 AFY £0000-0020-L1L10-0000Q899Vd 1A



ATTACHMENT 1

Title: North Portal Fuel Storage System Fire Hazard Analysis-ESF Surface

DI: BABBDO0000-01717-0200-00003 REV 00

Page: I-11

Design Package 1D

ONI “TINVG WONYY

21VRUEA L1900 QT LOFO

AOWING 20 INBRLNVEI0

2007008 ':'ﬂ 1908 [ Y [* g (7] @9 LNNOOOV WiDL
—Yooer Y S SRR T OIN
oryTVS 000'ce sezT'eze v (Toal) 00 JMNOJOV WAOL-8Ne
Lk S OV RN
W
m n VO ¥ L STV W U SRR SRRV
i Ty T — XYV OIS Y ORI
Ty T v —Tony vl RO VX RIS IV G SN
STPRVN AT
— T — RO TV EITEVO ¥ TT0%
08°0LS 999°CT8 T4 Inrg_ 00 ANNOOIV Wi0L-8NS
tereis LX) L ] jroess WIOL Oiald WALEAE Nive)
T Ty 1t Tty B EL o1 TIOU TINON CER W RV K
¥ v TS vi Tt ST ORI W VA0
T Y T OO IR0 L T VAT
L2+ Y- 4 T TerLY
" £ e OGOV bigi3g PG IVED
r'ﬁm C - e T -
—WIoT IR 00| —m-“‘nw-LuwT — T80T 1805 T IR XIIRVS RO o
wi0L LINN Wi0L VOGSV WIOL | LNN Wlﬂl_ AINN mﬂ v
AIGUNCOSOS o DOELN
N0 i U, ] 688 ‘11 AINC Q31VO .
HOOITOOM MNG 'AQ aLe FIOVOVE WWAD  LOBNONd
YZ000SH0 LOVAMINOD MBI NOISIO % 08 VAVAIN ‘3118 NIVINNON YOONA  NOWVDODT

BT c pal



00 LNNOOOY WADL
VOVABN ALIS NIVANAON VIONA  NOUYI0Y
ADMING J0 LNBWINVGI0 N

| SON

w__| ot
00098 __| mt

:

7885 ‘43 AW QALVD
als IOV
MIATN NOIRIC % 08
ALVNLLEE LS0D 0T34 L0

(7747 ]
o=

s
WAOL| amn | WIOL

L M)
Lk I -

Cox B ) -
orm—wey o
WLOL

Jr (7] Wiy

3
190018

[P

WIOL

OVOVAVIN J0NOI0 ‘AR

/5190

m
:
b
:
§
|
il
:
b
w
w

L1
X1
CINi I

00 *Z8
TN}

11 :98eg di 28eyoeg udissq
oovpIng JST-SISATeUY pIezey 11 WaNSAS a8e101§ [on4 [eUOd YUON :3pIL

I INTIWHOVLLY

00 AHFY €0000-0020-L1L10-0000AddVE 1A




DI: BABBD0000-01717-0200-00003 REV 00

ATTACHMENT I

Title: North Portal Fuel Storage System Fire Hazard Analysis-ESF Surface

Page: 1-13

Design Package 1D

(V7Y lm L _J lw L ANNOAOV WAL
s e e T T
TIOUINGD / SINGNNULSNI |81
WIOI N IS0T | FW—WWLFH— IO | 0T | DNIT ROUFERT | ON
WI1OL 1INR Wi0L  [¥WOaYY]| WiOL ] 1mn Wi04 2NN lmﬂl v
JDGUNOIA0S, -l JRALSL
Lol 31vo 681 ‘b1 AWV QILVA

UINSOIH NHOT A

wZ00ESP0 (LOVMINOD

ON 1INV ¥ONT4

a# 29NIDVd
MIATN NOISIA % 08
3LVNUS3 1800 0313 LA

VOVASN ‘3LIS NVANAOR VIONA  NOUYOOT
ADUING S0 INSNUWVGI0 AN



»
O]
v
WD L0BrONe

8 LNNOOIV WIOL
VOVAN ‘2LIS NIVINNOR YIONA  NOULYION
ADMING 40 ANIRLNVIIO0 AN

i

A

] 2358

Wmm wwmm

i T m
k:

s
NOSVY
MaQ

m i
T
2292
g mmmm
> m._m
.
wmw
3
i i §
v1-] adeg al s3exeg uBissq

9oejIng ASA-SISA[UY prezey oy waisAs o8elolg [0 [eUOd YUON apLL
I INIWHOVLLYV
00 AT £0000-00Z0-L1210-0000AQ94VE :Id



0 LNN00OV V104
]
NOLUVINGNT |o8
NOLFERN | N

AOMING JO INBRLWVGEO AN

VOVAIN “AUS NIVINNOR YIONA  NOWLYIOY

0 |,
gy E mmm
i m‘ . P
3 mm me
: | I
T
i
mmm
; ML

SI-T :edeg a1 o8eyoeg udisaq

doeung 4S73- mab«é prezeH ang waisAg a8elolg [ony [enod YUON :apL
I INTAHOVLLY

00 ATY €£0000-00Z0-L1L10-0000d€99VE ‘Id



