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Chapter 1 - Introduction

This document has been developed to support the Fire Protection (FP) and Fire Alarm
(FA) series drawings. The intent is to establish the requirements that drive the
necessary fire protection features needed for the Tesoro Savage Vancouver Energy
Distribution Terminal (Terminal) facility to be compliant with code. This Basis of Design
does not address construction and egress requirements or life safety features. For
further information on the life safety features please refer to the Life Safety Basis of
Design Engineering Evaluation Report. For further information on construction and
egress requirements and other life safety features please refer to the Life Safety
Analysis Report.

Chapter 2 - Project Summary

The Terminal is located at the Port of Vancouver in the City of Vancouver, Washington.
This facility is being designed and constructed to unload multiple grades of crude oil
from railcars, then pump the crude oil to storage tanks in the tank Storage area east of
Far West Steel and then later pump the crude oil from the storage tanks to the transport
vessels at the Marine Terminal Area. The project has been broken down into five
separate and distinct areas: 1) Area 200 — Unloading and Office; 2) Area 300 — Storage
Area; 3) Area 400 — Marine Terminal; 4) Area 500 — Transfer Pipelines; and 5) Area 600
— West Boiler. Below is a brief description of each area.

Area 200 — Unloading and Office

The Rail Off Loading Area currently includes two unloading tracks for light crude oil with
the potential of adding a third track for unloading heavy crude oil. The unloading tracks
will be located inside an unloading building. Each unloading track will accommodate 30
cars for a total length of approximately 1,800 feet. The unloading building will be
approximately 1,850 feet long and 90 feet wide to accommodate the length of these
unloading tracks and the unloading operations.

The building has a complete metal roof, while the walls will only consist of seven metal
wall panels spaced along the south side of the building. These seven metal wall panels
will be spaced at locations corresponding with E-houses, the fire pump/foam skid
building, and other appurtenances that are to be located on the south side of the
building. The remainder of the wall area on the building will be open. Within the building
there will be two elevated walkways running the length of the building used in the
unloading process, and five crossover egress walkways providing access to the north
and south sides of the building spaced approximately every 357 feet. There will be
three rail tracks running east to west, two trenches (approximately 9 foot wide by 5 foot
deep) accommodating the piping system that is used to transport the crude oil to the
pump basins (located between the tracks), and 10 pump basins (5 for the south trench
and 5 for the north trench), which will be spaced every 355 feet that house the transfer
pumps. These transfer pumps will be used to pump the crude oil out of the Unloading
Building to the Tank Storage. The Unloading Building will be completely protected by a
fire detection and sprinkler system.
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Access stairs will be provided between the railcars which will enable workers performing
any unloading operations at the track level to exit up the stairs to the elevated
crossovers and over the railcars to reach an exterior exit from the Railcar Unloading
Building.

Other structures located in the Rail Offloading Area include control room/E-houses and
the fire pump/foam skid building.

The Office Area contains the Office Building and two change rooms. The Office
Building and East Change Room are located approximately 225 feet to the North of the
Unloading Building. These buildings consist of modular office trailers that are pre-built
off site and placed at their specific location on the job site. The West Change Room will
be constructed in the future and has not been designed yet but will be similar to the
East Change Room. The Office Building and change rooms will not be provided with an
automatic suppression system.

Area 300 — Storage

The Storage area is currently being planned for the construction of four crude oil
storage tanks with the potential of two more tanks in the future. The storage tanks will
have a nominal storage capacity of 380,000 barrels (15,960,000 gallons) each and they
will be approximately 50 feet tall with a diameter of 240 feet. All tanks will be located
inside a perimeter dike capable to contain 110% of the volume of the largest tank plus
the anticipated precipitation from a 24 hour, 100 year storm. The tanks will be
positioned so that the distance between each tank is 120 feet in any direction. The
distance from the tank to the dike varies from a minimum distance of approximately 33
feet to a maximum of 150 feet.

Other structures located in the Storage area will include a Pump Basin for the pumps
that will be used to transfer the crude from the tank storage area to the vessels at Berth
13. A Storage Building, a control room/E-house, and a Fire Pump and Foam Building.

Area 400 — Marine Terminal

The Marine Terminal Area will consist of Berths 13 and 14. Crude oil will be pumped
from the Storage Area in a 36-inch pipe to Berth 13. The berth will be able to
accommodate vessels with a capacity of up to 380,000 barrels, with loading rates of up
to 32,000 barrels per hour. Safety measures include automatic shutoff valves, a return
and stripping line for the crude to return back to the storage tanks, a marine vapor
combustion unit, floating booms and manual fire protection features.

Berth 14 will be used for storage of and access to the boat that will be used to deploy
the boom in the water around the ship. There are no other crude unloading operations
planned for Berth 14. Safety measures include manual fire protection features.

Other structures located at the Marine Terminal Area will include a control room/E-
house,, vapor blower staging unit, Fire Pump and Foam Building, and a dock safety
unit.
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Area 500 — Transfer Pipelines

The transfer pipelines consists of the pipeline runs between the area 200 Unloading
Building and the area 300 Storage Area and between the Storage Area and area 400
Marine Terminal. Depending on the location of the piping runs, the number of pipes
varies from 1 ea 36 inch pipe and 1 ea 6 inch pipe to 3 ea 24 inch pipes, 1 ea 36 inch
pipe, and 1 ea 6 inch pipe. The transfer pipelines are mainly aboveground and on
supports. Where required to avoid interferences or cross over rail track, the pipeline
does go underground and is encased in a secondary containment pipe.

Area 600 — West Boiler

The West Boiler area contains a boiler building that will be utilized to generate steam to
heat the heavy crude in the heated crude unloading operations inside the Unloading
Building at area 200. Other than the E-house, no other buildings will be located on the
area 600 site. The west boiler building will not include an automatic fire suppression
system.

Water Flow Information

Currently the site has existing city water mains provided from both the City of
Vancouver and the Port of Vancouver. Two tests were performed on May 30, 2013 on
fire hydrants at the Storage Area and Marine Terminal Area on the City of Vancouver
water distribution system. They yielded the following results: for the Storage Area —
Static Pressure = 84 psi, Residual Pressure = 63 psi, Flow = 2,005 gpm and for the
Marine Terminal Area — Static Pressure = 81 psi, Residual Pressure = 62 psi, Flow =
2,127 gpm. Based on other information provided by the city, water supply at the Railcar
Unloading Building consists of a Static Pressure = 50 psi, Residual Pressure = 20 psi,
Flow = 2,500 gpm. The City of Vancouver water distribution system will supply water to
the fire hydrants on the South side of the Railcar Unloading Building as well as the fire
pump that feeds the suppression systems inside the Railcar Unloading Building. The
City of Vancouver water distribution system will supply water to the fire pump, which in
return will supply water to the suppression systems on the tanks, and the fire hydrants
around the dike at the Storage Area. The City of Vancouver water supply at the Marine
Terminal Area will supply the fire pump that feeds the elevator monitor nozzles
equipment to the dock.
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Chapter 3 - Applicable Design Criteria

The following codes and standards are applicable for this project:

NFPA 10, Standard for Portable Fire Extinguishers, 2010

NFPA 11, Standard for Low-, Medium-, and High-Expansion Foam, 2010
NFPA 13, Standard for the Installation of Sprinkler Systems, 2010

NFPA 15, Standard for Water Spray Fixed Systems for Fire Protection, 2012

NFPA 16, Standard for the Installation of Foam-Water Sprinkler and Foam-Water
Spray Systems, 2011

NFPA 20, Standard for the Installation of Stationary Pumps for Fire Protection,
2010 Edition

NFPA 24, Standard for the Installation of Private Fire Service Mains and Their
Appurtenances, 2010

NFPA 30, Flammable and Combustible Liquids Code, 2012 Edition
NFPA 70, National Electrical Code, 2011
NFPA 72, National Fire Alarm and Signaling Code, 2010

NFPA 307, Standard for the Construction and Fire Protection of Marine
Terminals, Piers, and Wharves, 2011 Edition

International Building Code, 2012
International Fire Code, 2012

Factory Mutual Data Sheet 2-0, Installation Guidelines for Automatic Sprinklers,
April 2011

Factory Mutual Data Sheet 3-0, Hydraulic of Fire Protection Systems, March
2010

Factory Mutual Data Sheet 3-26, Fire Protection Water Demand for Nonstorage
Sprinklered Properties, July 2011

FMDS 4-0, Special Protection Systems, April 2012
FMDS 4-7N, Low Expansion Foam Systems, September 2010, (Interim Revision
January 2013)

Factory Mutual Data Sheet 4-12, Foam-Water Sprinkler Systems, October 2011
Factory Mutual Data Sheet 5-40, Fire Alarm Systems, September 2007

Factory Mutual Data Sheet 5-48, Automatic Fire Detection, January 2011
Factory Mutual Data Sheet 7-32, Ignitable Liquid Operations, April 2012

Factory Mutual Data Sheet 7-88, Flammable Liquid Storage Tanks, October
2011
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Chapter 4 - Site Information

4.1 Spill Containment

Area 200 — Railcar Unloading Building Area

Adequate floor drainage will be provided in accordance with FM DS 7-32. Track pans
will be installed under the railcar to capture spillage from the unloading operation of the
railcar. These track pans drain to the closed pipe header piping system within the
containment trench. This drain pipe is discharged to containment tanks. If a leak
exceeds the capacity of the track pans and drain pipe, the oil will overflow onto the solid
surface around the tracks and into the pipe trench. Spills are not expected to discharge
into the trench, unless there is a major catastrophic event.

Area 300 — Storage Area

The tank dike will surround all six tanks and will be able to contain 110% of the largest
tank plus precipitation from a 24 hour, 100 year storm. The dike will have an impervious
liner system to prevent leakage. In addition to the main dike, additional dikes sized at
10% of the tank will contain each individual tank.

Area 400 — Marine Terminal Area

During loading, vessels will be partially encircled by temporary floating booms to contain
any accidental releases of crude oil and prevent it from migrating downstream. These
booms will be placed around the vessel by a small skiff before any loading begins. A
fence-type floating boom may be placed between the berth and the shoreline in place of
the floating boom. This would remain in place and would not require placement by the
skiff during each vessel call.

4.2 Electrical Hazard Classification

A complete electrical hazard classification analysis has been performed for the project
areas. This hazard classification has been performed by Intermountain Consumer
Professional Engineers, Inc. The drawings of the hazard classification areas were
utilized in the design process. The electrical classification impacts the type and
classification of devices and circuitry to be used for each area.
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Chapter 5 - Water Supply Evaluation

5.1 Adequacy

The current available water supply will be supplied from the on-site dedicated fire water
gridded distribution system. It is been discussed and confirmed that the on-site system
water supply available from the City of Vancouver to the Port of Vancouver project is
more than adequate to meet the demand of the manual fire operations and the
automatic fire suppression system. The City of Vancouver system is accessible at all
project site locations and has been deemed reliable, therefore the City of Vancouver
water supply will be the water service used in the design of this project.

5.2 Arrangement

Area 200 — Railcar Unloading Building Area

The fire hydrants at the Railcar Unloading Building will be supplied by the City of
Vancouver water distribution system as well as the connection to Fire Pump and Foam
Building.

Area 300 — Storage Area

The City of Vancouver water distribution system will supply the Fire Pump and Foam
Building. At the Storage Area, the fire hydrant/monitor system will be supplied from the
site specific fire pump for design parameter purposes.

Area 400 — Marine Terminal Area

The fire pump at the Marine Terminal Area will serve all appurtenances on the dock,
any site fire hydrants will be served from the on-site City of Vancouver water distribution
system

5.3 Hydrant Flow Testing Results

The results of a flow test performed by the City of Vancouver on May 30, 2013 on fire
hydrants on the dedicated fire water distribution system, in the immediate area of the
new Railcar Unloading Building, Storage Area and Marine Terminal Area yielded the

following results.

Area 200 — Railcar Unloading Building Area
Static Pressure = 50 psi, Residual Pressure = 20 psi, Flow = 2,500 gpm.

Area 300 — Storage Area
Static Pressure = 84 psi, Residual Pressure = 63 psi, Flow = 2,005 gpm

Area 400 — Marine Terminal Area
Static Pressure = 81 psi, Residual Pressure = 62 psi, Flow = 2,127 gpm
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5.4 Backflow Prevention

A backflow prevention assembly will be provided for each area, upstream of the fire
pump since the water for the Railcar Unloading Building, Storage Area, and Marine
Terminal Area are supplied from a potable source. Due to the design including foam,
reduced pressure backflow prevention assembly is required and will be provided.

Chapter 6 - Suppression Systems

6.1 Sprinkler Systems, Monitors, Foam Suppression Systems and
Fire Hydrants

6.1.1 General

All foam products used in fire protection related operations will be of an environmentally
friendly type.

Area 200 — Railcar Unloading Building Area

Fire hydrants will be added on the south side of the structure spaced at every 300 feet.
The hydrants will be located on the south side of the track that is located south of the
Railcar Unloading Building. Procedures will be in place for cooperation with those
companies using the tracks to the south of the unloading building to allow access to the
unloading building from the hydrants.

A closed-head foam-water pre-action sprinkler system will be installed inside the Railcar
Unloading Building at the roof level, under walkways (as required by code) and in the
pump basin areas. The structure will be divided in to five zones, each zone will be
activated either manually from the foam manual release stations or automatically from
the linear heat detection that will be installed at the roof level and at the pump basin
level for that associated zone. The pump pits are located in the center of each zone
respectively between the tracks. Note that this system is a closed-head pre-action
foam-water system; therefore, foam-water solution will only be discharged once the fire
is large enough to activate the linear heat detection, trip the valve and then activate the
sprinklers above the fire. Foam will be used to control and extinguish the crude oil pool
fire and will also provide cooling to the railcars and any adjacent equipment or building
elements.

A closed-head wet-pipe sprinkler system will be provided for the Fire Pump and Foam
Building in accordance with NFPA 20, Section 4.12.1.1.2.

Area 300 — Storage Area

An automatic fixed foam system will be placed inside each tank to protect the seal area
of the internal floating roof. This system will be a pre-action system activated by the
linear heat detection system installed at the foam dam of the floating roof or by the
manual foam release stations associated with that tank.
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In addition, fire hydrants will be located on the dike spaced every 300 feet along with
two fire hydrants located inside the dike area near the intersection of the intermediate
dikes. Each hydrant will be equipped with a monitor nozzle and foam eductor capable
of reaching the neighboring tank of the one in incident. The flow of water from these
monitor nozzles are provided to create a cooling effect on the tank wall. The foam
eductor provided on each monitor nozzles will allow the hydrant to spray a foam water
solution and control a small pool fire within the dike area. A predetermined size of foam
concentrate stored in bucket, pale or other portable device will be kept in the Fire Pump
and Foam Building. When the need arises for its use, such as a small spill or rubbish
fire, the foam concentrate will be taken to the appropriate fire hydrant and the hose
placed in the bucket. The nozzle will draw the foam in at the manufacturer determined
proportioning rate to achieve the desired concentration.

A monitor nozzle supplied with foam-water from the Fire Pump and Foam Building will
be located near the crude oil pump basin with the primary purpose of providing manual
fire suppression to the pump basin.

A closed-head wet-pipe sprinkler system will be provided for the Fire Pump and Foam
Building in accordance with NFPA 20, Section 4.12.1.1.2.

Area 400 — Marine Terminal Area

Two remote controlled elevated monitor nozzles will be provided on the dock for
firefighting purposes. The monitor nozzles will be supplied from the Fire Pump and
Foam Building with foam-water. Activation of the foam-water monitor nozzles will be by
manual foam release stations. The controller for the nozzles will be located in the E-
house, located shore side.

A closed-head wet-pipe sprinkler system will be provided for the Fire Pump and Foam
Building in accordance with NFPA 20, Section 4.12.1.1.2.

6.1.2 Fire Protection Design

Area 200 — Railcar Unloading Building Area

The foam-water sprinkler system will be designed with a density of 0.3 gpm/sq.ft. over a
demand area of 4,000 sq.ft. with a supplemental hose stream of 500 gpm per FM DS 7-
32, 2.4.8.1, totaling a flow of approximately 1,896 gpm. This design takes into account
that there will be no spilling of ignitable liquids where the release point is above three
feet in accordance with FM DS 7-32, 2.4.8.1.C(3). The structure will be divided into 5
separate and equally sized zones/systems. The city water supply will be supplemented
with a preliminarily sized 2,000 gpm dedicated fire pump rated for 125 psi. System
activation will include the system over the fire incident, along with the system(s)
adjacent to the target system. Note that this system is a pre-action system so foam-
water solution will not discharge from the system until each sprinkler receives sufficient
heat to activate, at which time the foam-water solution will be discharged. Automatic
activation will be provided through linear heat detection, and manual activation will be
activated from the manual release stations. The system piping will be dry until the
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system is tripped by the activation of the linear detection system or a manual release
station.

A combination Fire Pump and Foam Building will be provided to house the required
equipment. The Fire Pump and Foam Building will be separated from the remainder of
the Railcar Unloading Building with a minimum of 1 hour fire resistive construction and
will be fully protected with an automatic wet-pipe sprinkler system per NFPA 20,
4.12.1.1.2. Foam concentrate storage will be sized for a duration of 10 minutes (FM DS
7-32, 2.4.8.1). A fire pump test header will be provided, which will also double as a
backflow preventer test connection.

The fire pump installation will be in accordance with NFPA 20, and will be provided with
a flow meter on a recirculation line piped back to the pump suction line. An approved
reduced pressure backflow prevention assembly will be installed on the suction side of
the pump as required by the City of Vancouver.

Area 300 — Storage Area

The suppression systems to be provided for the Storage Area will include automatic
fixed foam system for the seal around the foam dam and fire hydrants with monitor
nozzles for exposure protection around the perimeter on the dike. The fire water supply
network will be supplied by the City of Vancouver’s water distribution system. The city’s
water distribution system will be supplemented by a fire pump. All fire suppression
equipment for the Storage Area will be supplied from the fire pump. The preliminary
pump size will be 2,500 gpm at a rated pressure of 125 psi. A combination Fire Pump
and Foam Building is to be provided. Minimum flow to two monitor nozzles for exposure
protection is 750 gpm at 50 psi each (FM DS 7-88, 2.3.3) and 1,250 gpm at 50 psi for
the tank involved in fire.

The internal floating roof tank will be protected by a Type Il Discharge Outlet (i.e. foam
chamber) which delivers foam onto the burning liquid at the seal area of the foam dam.
The foam makers will be supplied from piping that loops the exterior of the tank at the
top which in turn will have one supply from the fire pump. These will be single
interlocked pre-action systems with automatic activation provided through linear heat
detection and manual activation through the foam release stations. The floating roofs
will have a 12-inch tall foam dam 12 inches from the shell wall.

The monitor nozzle for the crude oil pump basin will be capable of providing a 3% foam
application to the pump basin area. Ultilizing the same criteria as for the dock below,
based on similar operations, a flow demand of 750 gpm will be required at the monitor
nozzle.

Area 400 — Marine Terminal Area

There is an existing manual fire suppression system at the dock loading area. This will
be removed and replaced with a new fire main supply line. The fire main will be
supplied from a fire pump located in the combination fire pump/foam building shore
side. The preliminary pump size will be 2,000 gpm at a rated pressure of 125 psi. The
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monitor nozzles will be located at an elevation of ten feet above the dock to prevent
obstructions from blocking the effective reach of the nozzle. Each nozzle will be
designed to flow 750 gpm for a total demand of 1,500 gpm with a 500 gpm hose
allowance for the fire department shore side, taking into consideration the
recommendations of NFPA 30, Appendix 29.3.28.

Spacing of the monitor nozzles takes into account the limited space available on the
dock. The monitor nozzles will be strategically located, taking into consideration the
spacing requirements of NFPA 307, Section 7.2.

6.2 Underground Piping Systems

6.2.1 General

This section only applies to underground fire water piping at the Storage Area, all other
underground fire water piping is covered and to be coordinated with the civil engineer.
A fire water loop will be installed at the Storage Area per the requirements of NFPA 24,
Installation of Private Service Mains and their Appurtenances. Fire main sizing will be
based on flow velocity limitations not to exceed 15 feet-per-second (fps). Thrust blocks
or restraint joints will be provided at all underground fittings where applicable in
accordance with NFPA 24,

6.3 Automatic Sprinkler Systems

6.3.1 General

This section covers automatic sprinkler systems of both the foam-water and wet-pipe
type. A closed-head foam-water pre-action sprinkler system will be provided in the
Railcar Unloading Building. Closed head wet-pipe sprinkler systems will be provided in
all the Fire Pump and Foam Buildings at each site.

According to the International Building Code, the E-houses , the Operations/Change
Trailer, and Boiler Building(s) do not require a sprinkler system to be installed. Fire
extinguishers will be provided and appropriately sized and located in accordance with
NFPA 10, Standard for Portable Fire Extinguishers.

6.3.2 Design

The piping for the closed-head foam-water sprinkler system will be calculated per the
hydraulic calculation requirements in NFPA 13. The hazard classification will be
consistent with FM DS 7-32.

6.3.3 System Risers

The foam-water suppression system risers will consist of a foam proportioner and a
single-interlock pre-action valve, as well as a strainer and supervised control valves on
all water, foam concentrate piping, and foam bladder tank. The fire protection lead-in
shall be provided and coordinated with the civil drawings.
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6.3.4 Sprinklers
All sprinklers will be:

e corrosion resistant
e quick-response
e glass bulb type

e temperature ratings in accordance with NFPA 13 and Factory Mutual Data
Sheets

Maximum sprinkler coverage for the unloading building will comply with the limitations of
FM DS 7-32, 2.4.2.1 (100 ft?). Other areas that fall outside of FM DS 7-32 shall comply
with FM DS 3-26.

Guards will be provided where sprinklers are installed in areas where subject to
mechanical damage.

6.3.5 Aboveground Piping and Components

All new sprinkler system piping materials and components will comply with the
requirements of NFPA 13.

All sprinkler piping 2-1/2 inches and larger will be Schedule 10, all sprinkler piping 2
inches and smaller will be Schedule 40. Pipe exposed to the elements will be black
steel painted. Pipe located under a structure and not directly exposed to the elements
are allowed to galvanized.

Because the on-site maximum supply pressure is not expected to exceed 175 psi, high
pressure components will not be provided.

Since the seismic design category for a structure/roof is calculated to be seismic design
category E, seismic restraints for the sprinkler system will be provided.

Hangers will be spaced on sprinkler system piping in accordance with Chapter 9 of
NFPA 13.

All valves controlling water supply to the sprinkler system will be FM approved and rated
for the maximum expected working pressure. All valves controlling flow to the sprinklers,
including the foam concentrate piping will be provided with an electronic tamper switch
connected to the respective structure fire alarm system.

6.3.6 Detection and Activation

The foam-water sprinkler system will be activated when the linear heat detection
(discussed below) signals a fire or when a manual release station has been activated.
The linear heat detection cables will be installed at the roof level, connected to the
sprinkler piping and at the pump level in the near vicinity of the pump (typically
connected to the pump or motor framing). Manual release stations will be provided at
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the base of the stairs or ladders and also at grade all egress points out of the structure.
Upon either activation, the respective pre-action suppression valve for that zone will be
tripped and the closed-head foam water pre-action sprinkler system will be flooded/filled
with foam-water solution. Also, the zones on either side of the zone activated will also
be flooded/filled with foam-water solution. Upon the operation of a sprinkler the foam-
water solution will begin discharging to control the fire.

6.4 Automatic Fixed Foam System

6.4.1 General

This section is only applicable to the crude oil storage tanks. An automatic fixed foam-
water system will be provided for the crude oil tanks. Each tank will be supplied from a
separate riser.

6.4.2 Design

The piping for the automatic fixed foam system will be calculated per the hydraulic
calculation requirements in NFPA 13. The hazard classification will be consistent with
FM DS 7-88.

6.4.3 System Risers

The system risers will consist of a foam proportioner and a single-interlock pre-action
valve, as well as strainers and supervised control valves on all water, foam concentrate
piping, and foam bladder tank. The fire protection lead-in shall be provided and
coordinated with the civil drawings.

6.4.4 Aboveground Piping and Components

All new sprinkler system piping materials and components will comply with the
requirements of NFPA 13.

All sprinkler piping 2-1/2 inches and larger will be Schedule 10, all sprinkler piping 2
inches and smaller will be Schedule 40. Pipe exposed to the elements will be painted
black steel. Foam concentrate piping will be black steel.

Since the seismic design category for a structure/roof is calculated to be seismic design
category E, seismic restraints for the sprinkler system will be provided.

Hangers/piping supports will be spaced on sprinkler system piping in accordance with
Chapter 9 of NFPA 13.

All valves controlling water supply to the sprinkler system will be FM Approved and
rated for the maximum expected working pressure. All valves controlling flow to the
sprinklers, including the foam concentrate piping will be provided with an electronic
tamper switch connected to the fire alarm system.
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6.4.5 Detection and Activation

The automatic fixed foam system will be activated when the linear heat detection
(discussed below) signals a fire or when a manual release station has been activated.
The linear heat detection cables will be installed inside the tank around the seal on the
internal floating roof. Manual release stations will be provided at the base of the stairs,
at the top of the dike at the nearest hydrant, and at the Fire Pump and Foam Building.
Upon either activation, the pre-action suppression valve will be tripped and the
automatic fixed foam system will be flooded/filled with foam-water solution and begin
applying foam to the seal area.

6.5 Monitor Nozzles

6.5.1 General

Monitor nozzles mounted to fire hydrants will be located on the dike at the Storage
Area. Remote control elevated monitor nozzles will be provided on the dock at the dock
loading area.

6.5.2 Design

The piping for the automatic fixed foam system will be calculated per the hydraulic
calculation requirements in NFPA 13. The hazard classification will be consistent with
FM DS 7-88 for the Storage Area and NFPA 30 for the Marine Terminal Area.

6.5.3 System Risers

The system riser for the Storage Area fire hydrant monitor nozzles will consist of a
supervised control valve. The system riser for the monitor nozzles on the dock will
consist of a foam proportioner and a single-interlock pre-action valve, as well as
strainers and supervised control valves on all water, foam concentrate piping, and foam
bladder tank. The fire protection lead-in for both areas shall be provided and
coordinated with the civil drawings.

6.5.4 Aboveground Piping and Components

All new sprinkler system piping materials and components will comply with the
requirements of NFPA 13 and NFPA 24.

All sprinkler piping 2-1/2 inches and larger will be Schedule 10, all sprinkler piping 2
inches and smaller will be Schedule 40. Pipe exposed to the elements will be painted
black steel. Foam concentrate piping will be black steel.

Since the seismic design category for a structure/roof is calculated to be seismic design
category E, seismic restraints for the sprinkler system will be provided.

Hangers/piping supports will be spaced on sprinkler system piping in accordance with
Chapter 9 of NFPA 13.
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All valves controlling water supply to the sprinkler system will be FM Approved and
rated for the maximum expected working pressure. All valves controlling flow to the
sprinklers, including the foam concentrate piping will be provided with an electronic
tamper switch connected to the fire alarm system.

6.5.5 Underground Piping and Components
Shall be consistent with Section 5.2 above.

6.5.6 Detection and Activation

The monitor nozzles at the Storage Area will activate when the hand wheel on the top of
the fire hydrant is operated and water is allowed to flow. The drop in pressure will
activate the start of the fire pump increasing the pressure to achieve the designed flow.

The monitor nozzles on the dock will activate when a manual release station has been
activated. Manual release stations will be provided strategically on the dock and shore
side on the Fire Pump and Foam Building. Upon activation, the pre-action suppression
valve will be tripped and the automatic fixed foam system will be flooded/filled with
foam-water solution and begin flowing foam through the remote controlled elevated
monitor nozzles.
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Chapter 7 - Fire Pumps

7.1 General

Fire pumps will be required to supplement the city water supply at all locations; the
Railcar Unloading Building, the Storage Area, and the Marine Terminal Area. The fire
pumps will be diesel driven as power is not considered to be reliable and there are no
plans for the project to have backup power. The fire pumps will be located in a skid
enclosure that will also contain the fire suppression system risers as well as fire alarm
equipment. The Fire Pump and Foam Building will be completely sprinklered and
separated from any other occupancies/structures as required by NFPA 20.

The Storage Area Fire Pump and Foam Building will also include a jockey pump to
maintain pressure of the underground piping around the dike. The jockey pump is only
meant to maintain pressure to account for thermal expansion and small fluctuations in
pressure. Upon the opening of a fire hydrant the pressure would reduce at a significant
enough rate that the jockey pump would not be able to compensate, allowing the fire
pump to activate as designed.

As discussed in the sections above the pump sizes will be:
¢ Railcar Unloading Building Area — 2000 gpm at 125 psi
e Storage Area — 2500 gpm at 125 psi
e Marine Terminal Area — 2000 gpm at 125 psi

Basis of Design Page 15 of 18 Poole Fire Protection
Fire Protection



Chapter 8 - Fire Alarm System

8.1 General

Each site will receive its own fire alarm system control panel that will independently
transmit back to a supervising station. The control panel and user interface will be
located in the control room/E-house facility at each site (E-house 3 for Area 200). The
fire alarm systems will be designed and installed per NFPA 70 and NFPA 72. The
panel in the fire pump/skid enclosure will be connected to the main fire alarm panel in
the E-house at each location.

H,S and LEL detection will be provided in the pump pits at both the Railcar Unloading
Building and the pump basin at the Storage Area. In addition, O, monitoring is being
provided for the pump pits located in the Railcar Unloading Building. This monitoring
will detect when oxygen levels are below the allowable limits for exposure and provide
notification that entrance to the pump pits is not allowed without the appropriate
personal protective equipment.

H,S and LEL detection is also provided strategically in the Railcar Unloading Building at
every unloading station.

8.2 Fire Alarm Panel Reporting Capability

Each fire alarm panel will be FM Approved and will be provided with a way to directly
communicate to the control operations HMI, the panel will also be provided with a
method to transmit/communicate all alarm signals to a supervising station. The Railcar
Unloading Building area, Storage Area, and Marine Terminal Area will each
independently transmit their panel signals to the supervising station.

8.3 Circuits

The Notification Appliance Circuits will be Class B, the Signaling Line Circuits will be
Class B, and Initiation Device Circuits will be Class B. All of these circuits will be
supervised by the fire alarm control panel as required by NFPA 72. All circuits in
electrically classified areas will be intrinsically safe or installed to meet the classification
of the area.

8.4 Initiating Devices
A fire alarm signal will be initiated by the following devices:

e Linear Heat Detection — located at the top of the Railcar Unloading Building
room (on or near the sprinkler pipe), at a lower elevation near the pumps
themselves, and in the crude oil storage tanks. The linear detection located is
intended to activate/trip the pre-action systems to discharge foam solution.

e Foam System Manual Release Stations — located at the base and at the top
of the stairs of the Railcar Unloading Building, at every egress point of the
Railcar Unloading Building, at the base of the stairs on the tanks at the
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Storage Area, at the top of the dike near the closest hydrant for each tank,
and on a bank of release stations located at the foam/pump house.

e Waterflow Switches — located on the suppression system risers.

e Manual Pull Stations — surface mounted, located within 5 feet of an exit or
near the fire alarm control panel in the E-house facilities.

e Smoke Detectors — located above each fire alarm control panel as required
by the spacing requirements of NFPA 72.

e Gas Detection — H;S, LEL, and O, gas detection will be provided in the pump
pits of the Railcar Unloading Building. H,S and LEL detection will be provided
at each unloading station in the Railcar Unloading Building near grade. H,S
and LEL detection will be provided in the pump basin at the Storage Area.
These gas detectors will be connected to the fire alarm system so they can be
monitored.

A supervisory signal will be initiated by the following devices:

e Tamper Switches — provided at each control valve capable of controlling
water to the sprinklers and on the valves for the foam concentrate piping.

e Fire Pump Systems — all of the required supervisory signals as required by
NFPA 20 will be monitored by the fire alarm system.

8.5 Notification Appliances

An audible and visual device will be located on the exterior of the foam/pump houses,
exterior Railcar Unloading Building, on the exterior of the control room/E-house facility
and along the unloading rack area (the 1,800 feet long work area). The exterior fire
alarm audible devices will be weatherproof devices and will be provided at each
unloading work station.

The tone of the gas audible device will be different from that of the fire alarm tone which
will be a three-pulse temporal pattern as required by NFPA 72. In addition, all gas
notification devices will be equipped with a strobe that, upon detection of high gas, will
activate the strobes in the zone that it was detected in only. This serves as a warning
notification to avoid this area due to a detection of high gas.
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Chapter 9 - Conclusion

This Basis of Design / Engineering Evaluation (Fire Protection Engineering Analysis)
has been prepared by John W. Poole, Il a Washington licensed Fire Protection
Engineer. Mr. Poole will also be serving as the Fire Protection Engineer of Record for
the project and will review and PE stamp all design drawings, calculation and material
submittals and witness system acceptance testing.
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Chapter 1 - Introduction

This document has been developed at the request of Tesoro Savage Petroleum
Terminal LLC (the Applicant) to provide a high level overview of the Fire Protection (FP)
and Fire Alarm (FA) systems and equipment proposed for Vancouver Energy (Facility).
This document describes: the conditions which activate or trip the respective fire safety
systems; what alarms or signals are transmitted; the anticipated result of the system;
and site water supply.

Chapter 2 - Facility & Area Overview

2.1 Facility Overview

The Facility is located at the Port of Vancouver in the City of Vancouver, Washington.
This Facility will unload crude oil from railcars, pump the crude oil to storage tanks and
then pump the crude oil from the storage tanks to the transport vessels at the Marine
Terminal Area. The Facility has been broken down into five separate and distinct areas:
1) Area 200 — Unloading and Office; 2) Area 300 — Storage; 3) Area 400 — Marine
Terminal; 4) Area 500 — Transfer Pipelines; and 5) Area 600 — West Boiler. Below is a
brief description of each area.

2.2 Area 200 — Unloading and Office

The rail unloading facilities will include three tracks and associated equipment for
unloading of crude oil. The unloading tracks will be located inside a structure. Each
unloading track will accommodate 30 cars for a total length of approximately 1,800 feet.
The structure will be approximately 1,850 feet long and 90 feet wide to accommodate
the length of these unloading tracks and the unloading operations.

The structure has a complete metal roof, while the walls will only consist of seven metal
wall panels spaced along the south side of the structure. These seven metal wall
panels will be spaced at locations corresponding with E-houses, the fire pump/foam skid
building, and other appurtenances that are to be located on the south side of the
structure. The remainder of the wall area on the structure will be open. Within the
structure there will be two elevated walkways running the length of the structure used in
the unloading process, and five crossover egress walkways providing access to the
north and south sides of the structure spaced approximately every 357 feet. There will
be three rail tracks running east to west, two trenches (approximately 7- 9 foot wide by 5
foot deep) accommodating the piping system that is used to transport the crude olil to
the pump basins (located between the tracks), and 10 pump basins (5 per trench),
which will be spaced approximately every 355 feet that house the transfer pumps.
These transfer pumps will be used to pump the crude oil from Area 200 to the storage
tanks in Area 300. The structure will be completely protected by a fire detection and
sprinkler system.
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Access stairs will be provided between the railcars which will enable workers performing
any unloading operations at the track level to exit up the stairs to the elevated
crossovers and over the railcars to reach an exterior exit from the structure.

Other structures located in the Area 200 include control room/E-houses and the fire
pump/foam skid building.

The Facility will require three approximately 3,400-square-foot office buildings to house
administrative functions, lockers, restrooms, and other employee support facilities.
These buildings will be located approximately 225 feet to the North of the rail unloading
structure. These buildings consist of modular office trailers that are pre-built off site and
placed at their specific location on the job site. The Office Building and change rooms
will not be provided with an automatic suppression system.

2.3 Area 300 — Storage

Six above ground storage tanks will be constructed in Area 300. The storage tanks will
have a nominal storage capacity of 380,000 barrels (15,960,000 gallons) each and they
will be approximately 50 feet tall with a diameter of 240 feet. All tanks will be located
inside a perimeter dike capable to contain 110% of the volume of the largest tank plus
the anticipated precipitation from a 24 hour, 100 year storm. The tanks will be
positioned so that the distance between each tank is 120 feet in any direction. The
distance from the tank to the dike varies from a minimum distance of approximately 33
feet to a maximum of 150 feet.

Other structures located in the Area 300 will include a Pump Basin for the pumps that
will be used to transfer the crude from the tank storage area to the vessels at Berth 13.
A Storage Building, a control room/E-house, and a Fire Pump and Foam Building will
also be located in Area 300.

2.4 Area 400 — Marine Terminal

The Marine Terminal Area will consist of berths 13 and 14. Crude oil will be pumped
from the Storage Area in a 36-inch pipe to Berth 13. The berth will be able to
accommodate vessels with varying capacities, with loading rates of up to 32,000 barrels
per hour. Safety measures include automatic shutoff valves, a return and stripping line
for the crude to return back to the storage tanks, a marine vapor combustion unit,
floating booms and manual fire protection features.

Berth 14 will be used for storage of and access to a skiff that will be used to deploy a
fence boom in the water around the ship. There are no crude loading operations
planned for Berth 14. Safety measures include manual fire protection features.

Other structures located at the Marine Terminal Area will include a control room/E-
house, vapor blower staging unit, Fire Pump and Foam Building, and a dock safety unit.
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2.5 Area 500 — Transfer Pipelines

The transfer pipelines consist of the pipeline runs between Area 200 Unloading and
Office and Area 300 Storage and between Area 300 and Area 400 Marine Terminal.
The transfer pipelines will be mainly constructed aboveground and on supports. Where
road or rail crossings occur and in other areas of limited space, the piping would be
located underground or raised above the ground in accordance with standard American
Railway Engineering and Maintenance-of-Way Association (AREMA) clearances.

2.6 Area 600 — West Boiler

The West Boiler area contains a boiler building that will house equipment utilized to
generate steam to heat heavier crudes to assist with unloading operations inside the
unloading structure at Area 200. Other than the E-house, no other buildings will be
located on the Area 600 site. The west boiler building will not include an automatic fire
suppression system.

Chapter 3 - Applicable Design Criteria

Below is a list of codes and standards are applicable for this Facility and have been
used or referenced as it relates to the fire protection and safety features related to this
Facility. There may be other Codes and Standards referenced or utilized, but these are
the ones that have been used or referenced for the fire protection aspects of the
Facility:

e ANSI Z358.1, Standard for Emergency Eyewashes and Shower Equipment, 2009
e API 2021 — Management of Atmospheric Storage Tank Fires

e API 2030 — Application of Fixed Water Spray Systems for Fire protection in the
Petroleum Industry

e API STD 2610 - Design, Construction, Operation, Maintenance, and Inspection of
Terminal and Tank Facilities

e Factory Mutual Data Sheet 2-0, Installation Guidelines for Automatic Sprinklers,
April 2011

e Factory Mutual Data Sheet 3-0, Hydraulic of Fire Protection Systems, March
2010

e Factory Mutual Data Sheet 3-26, Fire Protection Water Demand for Nonstorage
Sprinklered Properties, July 2011

e FMDS 4-0, Special Protection Systems, April 2012

e FMDS 4-7N, Low Expansion Foam Systems, September 2010, (Interim Revision
January 2013)

e Factory Mutual Data Sheet 4-12, Foam-Water Sprinkler Systems, October 2011
e Factory Mutual Data Sheet 5-40, Fire Alarm Systems, September 2007
e Factory Mutual Data Sheet 5-48, Automatic Fire Detection, January 2011
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e Factory Mutual Data Sheet 7-32, Ignitable Liquid Operations, April 2012

e Factory Mutual Data Sheet 7-88, Flammable Liquid Storage Tanks, October
2011

¢ International Building Code, 2012

e International Fire Code, 2012

e International Safety Guide for Oil Tankers and Terminals (ISGOTT), Fifth Edition
e NFPA 10, Standard for Portable Fire Extinguishers, 2010

e NFPA 11, Standard for Low-, Medium-, and High-Expansion Foam, 2010

e NFPA 13, Standard for the Installation of Sprinkler Systems, 2010

e NFPA 15, Standard for Water Spray Fixed Systems for Fire Protection, 2012

e NFPA 16, Standard for the Installation of Foam-Water Sprinkler and Foam-Water
Spray Systems, 2011

e NFPA 20, Standard for the Installation of Stationary Pumps for Fire Protection,
2010 Edition

e NFPA 24, Standard for the Installation of Private Fire Service Mains and Their
Appurtenances, 2010

e NFPA 30, Flammable and Combustible Liquids Code, 2012 Edition
e NFPA 70, National Electrical Code, 2011
e NFPA 72, National Fire Alarm and Signaling Code, 2010

e NFPA 307, Standard for the Construction and Fire Protection of Marine
Terminals, Piers, and Wharves, 2011 Edition

Chapter 4 - Site Water Supply

4.1 Water Supply Overview

Currently the site has existing water mains provided from both the City of Vancouver
and the Port of Vancouver. Two tests were performed on May 30, 2013 on fire hydrants
at Area 300 - Storage and Area 400 - Marine Terminal on the City of Vancouver water
distribution system. They yielded the following flow test results:

Area 300 - Storage:
Static Pressure = 84 psi
Residual Pressure = 63 psi
Flow = 2,005 gpm

Area 400 - Marine Terminal:
Static Pressure = 81 psi
Residual Pressure = 62 psi
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Flow = 2,127 gpm

Based on the information provided by the City of Vancouver, below is the available
water supply for the Area 200 rail unloading structure:

Static Pressure = 50 psi

Residual Pressure = 20 psi

Flow = 2,500 gpm

The City of Vancouver water distribution system will supply water to the fire hydrants on
the South side of the rail unloading structure as well as the fire pump that feeds the
suppression systems inside the Rail unloading structure.

Additionally, the City of Vancouver water distribution system will supply water to the fire
pump, which in return will supply water to the suppression systems on the tanks, and
the fire hydrants around the dike at the Storage Area.

The City of Vancouver water supply at the Marine Terminal Area will supply the fire
pump that feeds the elevator monitor nozzles equipment to the dock.

4.2 Adequacy

The current available water supply will be supplied from the on-site dedicated fire water
gridded distribution system. It is been discussed and confirmed that the on-site system
water supply available from the City of Vancouver to the Facility is more than adequate
to meet the demand of the manual fire operations and the automatic fire suppression
system. The City of Vancouver system is accessible at all Facility site locations and has
been deemed reliable; therefore, the City of Vancouver water supply will be the water
service used in the design of this Facility, not the Port of Vancouver water supply.

4.3 Arrangement of Fire Hydrants and Water Supply

4.3.1 Area 200 — Unloading and Office

Fire hydrants will be provided on the south side of the Rail unloading structure spaced
at every 300 feet accessible fire department apparatus. The fire hydrants will be
supplied by the City of Vancouver water distribution system.

The hydrants will be located on the south side of the track that is located south of the
Rail unloading structure. Procedures will be in place for cooperation with those
companies using the tracks to the south of the unloading building to allow access to the
unloading building from the hydrants

The fire pump supplying water to the automatic fire suppression systems in the Rail
unloading structure is supplied from the City of Vancouver water distribution system.
The fire pump is located in the Fire Pump/Foam Building immediately adjacent to the
Rail unloading structure.
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4.3.2 Area 300 — Storage

Fire hydrants will be provided for fire department use around the perimeter of Area 300 -
Storage accessible by fire department apparatus. The fire hydrants will be located on
the dike spaced every 300 feet, with two fire hydrants located inside the dike area near
the intersection of the intermediate dikes. These fire hydrants will be supplied from the
fire pump for the storage area and will include a monitor nozzle that can be used to cool
the tanks, reduce fire exposure and also be used to apply the self-healing
biodegradable foam.

Each hydrant will be equipped with a monitor nozzle and foam eductor and pick-up line
that can be placed in a bucket, pale or other portable device of foam concentrate, which
through a venture effect, will draw foam concentrate from the pale/container to generate
a foam solution (see figure below).

The flow of water from these monitor nozzles are provided to create a cooling effect on
the tank wall. The foam eductor provided on each monitor nozzles will allow the hydrant
to spray a foam water solution and control a small pool fire within the dike area. A
predetermined size of foam concentrate stored in bucket, pale or other portable device
will be kept in the Fire Pump / Foam Building. When the need arises for its use, such as
a small spill or rubbish fire, the foam concentrate will be taken to the appropriate fire
hydrant and the hose placed in the bucket, pale or other portable device. The nozzle
will draw the foam in at the manufacturer determined proportioning rate to achieve the
desired concentration of foam/water solution.

Additionally, an elevated monitor nozzle supplied with foam-water from the Fire Pump /
Foam Building will be located near the crude oil pump basin with the primary purpose of
providing manual fire suppression to the pump basin. This monitor nozzle for the crude
oil pump basin will be capable of providing a 3% foam application to the pump basin
area. Ultilizing a flow rate of 750 gpm will provide coverage of the crude oil pump basin.
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The City of Vancouver water distribution system will supply water to the fire pump being
provided to supply water to the automatic fire suppression systems for the storage tanks
and to the fire hydrant/monitor system around the perimeter of the storage area. The
fire pump is located in the Fire Pump/Foam Building immediately west of the storage
tanks along the edge of the dike.

4.3.3 Area 400 — Marine Terminal

A fire hydrant will be provided for fire department use near Area 400 - Marine Terminal.
The on-site City of Vancouver water distribution system will supply water to the fire
hydrant and the fire pump for this area to support the fire protection systems at the
Marine Terminal area. The fire pump will be located in the Fire Pump/Foam Building
immediately adjacent to the Marine Terminal area.

4.4 Cross-Connection Control

A backflow prevention assembly will be on the water supply for each of the above
described areas upstream of the fire pump to protect the potable water distribution
system. Due to the design including foam, reduced pressure backflow prevention
assemblies will be utilized.

Chapter 5 - Fire Pumps

5.1 General Overview

Fire pumps will be required to supplement the city water supply at all locations; the rail
unloading structure, the Area 300 - Storage, and Area 400 - Marine Terminal. The fire
pumps will be diesel driven, as power is not considered to be reliable per the definition
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in NFPA 20, and there are no plans for the Facility to have backup power. The fire
pumps will be located in a skid enclosure that will also contain the fire suppression
system risers as well as fire alarm equipment. The Fire Pump / Foam Buildings will be
completely sprinklered and separated from any other occupancies/structures as
required by NFPA 20 to help ensure the reliability of the fire protection systems and fire
pumps.

The fire pumps will be set up to automatically start upon a drop in pressure downstream
of the fire pump system. The pressure drop will be monitored to a pressure switch in
the each fire pump controller. Once the pressure switch reached the predetermine
setting, as signal will be sent from the fire pump controller to the diesel engine to
automatically start the engine/pump. The fire pump will boost the pressure and flow
rate in the respective system to provide the required flow rate and pressure to the
respective fire suppression system.

Upon the opening of a fire hydrant around Area 300 - Storage, or the tripping of one of
the fire suppression systems (sprinkler or foam system) the pressure would reduce
requiring the respective fire pump at the respective area to activate increasing the
pressure in the fire protection system to provide adequate fire flow (pressure and flow
rate) to meet the demand of the respective system.

The Area 300 - Storage Fire Pump and Foam Building will also include a jockey pump
to maintain pressure of the underground piping around the dike. The jockey pump is
only meant to maintain pressure to account for thermal expansion, minor leaking in the
underground piping and small fluctuations in pressure, having a flow rate of 5 — 10 gpm.

Below are the sizes of the fire pumps to be provided for each respective area:
e Area 200 Unloading and Office— 2000 gpm at 125 psi
e Area 300 Storage— 2500 gpm at 125 psi
e Area 400 Marine Terminal- 2000 gpm at 125 psi

Chapter 6 - Fire Suppression Systems
6.1 Sprinkler Systems, Monitors, and Foam Suppression Systems

6.1.1 Use of Foam Fire Suppression Agents

The best method of controlling a flammable or combustible liquid fire is through the use
for foam fire extinguishing agents. The current plan is to use a self-healing
biodegradable foam manufactured by Solberg which is an environmentally friendly
product. Further discussion regarding environmental impact can be found in NFPA 11,
Annex F.

The Harmonized Offshore Chemical Notification Format (HOCNF) applies to all
chemicals used in connection with offshore exploration and production activities in the
OSPAR maritime area. OSPAR is the mechanism by which fifteen Governments of the
western coasts and catchments of Europe, together with the European Union,
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cooperate to protect the marine environment of the North-East Atlantic. This program
includes any chemical that can be discharged into a river and ultimately find its way into
the North Sea.

The raw materials used in the Solberg self-healing biodegradable foam have been
evaluated to the HCNOF and is the only foam to date that has gone through this
evaluation. This evaluation, which determines the impact of products discharged into
marine and freshwater environments, concluded that the Solberg self-healing
biodegradable foam is acceptable for use in the North Sea and in areas that discharge
into the North Sea. As well, the German Institute of Hygiene has found the Solberg self-
healing biodegradable foam to be of low impact upon discharge to the environment. It
should be noted that fluorinated foam products will not achieve those listings because of
the persistence of the fluorine molecule.

Furthermore, Solberg self-healing biodegradable foam is permitted by the Norwegian
Government to allow runoff directly into the Fiords of the North Sea. This is not
permitted with fluorinated surfactant based foam products.

However, it is important and the goal to minimize any release of foam into the river or
the waterway. If large amounts of surfactants are released they can cause a fish Kill.
This can be true of any surfactant and is not limited to fire fighting foam.

6.1.2 Area 200 — Unloading and Office

A closed-head foam-water pre-action sprinkler system will be installed inside the rail
unloading structure at the roof level, under walkways (as required by code) and in the
pump basin areas. The structure will be divided in to five zones, each zone will be
activated either manually from the foam manual release stations or automatically from
the linear heat detection that will be installed at the roof level and at the pump basin
level for that associated zone. The pump basins are located in the center of each zone
respectively between the tracks. Note that this system is a closed-head pre-action
foam-water system; therefore, foam-water solution will only be discharged once the fire
is large enough to activate the linear heat detection, trip the valve and then activate the
sprinklers above the fire. Foam will be used to control and extinguish the crude oil pool
fire and will also provide cooling to the railcars and any adjacent equipment or building
elements.

A closed-head wet-pipe sprinkler system (water only, no foam) will be provided for the
Fire Pump / Foam Building in accordance with NFPA 20, Section 4.12.1.1.2. The wet-
pipe system contain water under pressure, therefore, when a fire starts and grows large
enough to trip a sprinkler at the ceiling/room a sprinkler or sprinklers are expected to
control the fire.

The closed-head foam-water pre-action sprinkler system and the closed-head wet-pipe

sprinkler system will be pressurized by the City of Vancouver water distribution system
and fire pump; therefore, when either system activates, and pressure drops on the
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downstream side of the fire pump, the fire pump will start and supplying adequate
pressure to the system to control or extinguish the fire.

6.1.3 Area 300 — Storage Area

An automatic fixed foam system will be provided for each storage tank to protect the
seal area of the internal floating roof. This system will be a Pre-Action Foam System
activated by the linear heat detection system installed at the foam dam of the floating
roof or by the manual foam release stations associated with each respective tank. See
the figures below to reflect the typical configuration and installation of the foam maker
on the tank. The linear heat detection cable located around the foam dam will be
connected to the fire alarm system (see Chapter 7 for details on the fire alarm and linear
detection system). The pre-action valve and foam concentrate tank will be located in
the Fire Pump / Foam Building.

The internal floating roof tank will be protected by a Type Il Discharge Outlet (i.e. foam
chamber) which delivers foam onto the burning liquid at the seal area of the foam dam.
The foam makers will be supplied from piping that loops the exterior of the tank at the
top which in turn will have one supply from the fire pump. These will be single
interlocked pre-action systems with automatic activation provided through linear heat
detection and manual activation through the foam release stations. The floating roofs
will have a 12- to 18-inch tall foam dam approximately 12 inches from the shell wall.

These automatic fixed foam systems are specifically designed to control a fire inside the
tank. The Solberg self-healing biodegradable foam will be discharged inside the tank at
the seal/foam dam area and provide a blanket of foam on top of the liquid at the floating
roof. This blanket of foam is expected to limit the oxygen and extinguish the fire.

Foam made here at chambers Foam chamber
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) ) Typical Floating Roof Tank Foam Maker Installation
Typical Storage Tank Protection
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A closed-head wet-pipe sprinkler system (water only, no foam) will be provided for the
Fire Pump / Foam Building in accordance with NFPA 20, Section 4.12.1.1.2. The wet-
pipe system contain water under pressure, therefore, when a fire starts and grows large
enough to trip a sprinkler at the ceiling/room a sprinkler or sprinklers are expected to
control the fire.

6.1.4 Area 400 — Marine Terminal Area

Two remote controlled elevated monitor nozzles will be provided on the dock for
firefighting purposes. The monitor nozzles will be supplied from a Pre-Action Foam
System located in the Fire Pump / Foam Building. Activation of the foam-water monitor
nozzles will be by manual foam release stations located in the E-house and throughout
Area 400 - Marine Terminal. The controller for the nozzles will be located in the E-
house, located shore side.

A closed-head wet-pipe sprinkler system (water only, no foam) will be provided for the
Fire Pump / Foam Building in accordance with NFPA 20, Section 4.12.1.1.2. The wet-
pipe system contain water under pressure, therefore, when a fire starts and grows large
enough to trip a sprinkler at the ceiling/room a sprinkler or sprinklers are expected to
control the fire.
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Chapter 7 - Fire Alarm System

7.1 Fire Alarm System Overview

Each area will receive its own fire alarm system control panel that will independently
transmit back to a supervising station. The control panel and user interface will be
located in the control room/E-house facility at each site (E-house 3 for Area 200). The
fire alarm panel in the fire pump/skid enclosure will be connected to the main fire alarm
panel in the E-house at each location.

H,S and LEL detection will be provided in the pump basins at both the rail unloading
structure and the pump basin at Area 300 - Storage. In addition, O, monitoring is being
provided for the pump basins located in the rail unloading structure. This monitoring will
detect when oxygen levels are below the allowable limits for exposure and provide
notification that entrance to the pump basins is not allowed without the appropriate
personal protective equipment.

H,S and LEL detection is also provided strategically in the rail unloading structure near
every unloading station.

7.2 Fire Alarm Panel Reporting Capability

Each fire alarm panel will be FM Approved and will be provided with a way to directly
communicate to the control operations HMI (human-machine interface); the panel will
also be provided with a method to transmit/communicate all alarm signals to a
supervising station. The rail unloading structure area, Area 300 - Storage, and Area
400 - Marine Terminal will each independently transmit their panel signals to the
supervising station.

7.3 Initiating Devices

A fire alarm signal will be initiated by the following devices as explained in this section.
Each of the initiating devices will be connected to the respective area fire alarm system
control panel. The fire alarm panel will then acknowledge the alarm signal and initiate
the sequence of operation commensurate for the respective alarm signal. The linear
heat detection and manual release stations will activate the respective fire suppression
system. All alarm signals will also initiate the audible and visual alarm, transmit the
alarm signal to the supervising station and shut down the transfer operation, with all
crude oil transfer valves closing in 30 seconds.

7.3.1 Linear Heat Detection

Linear Heat Detection is a line-type form of fixed temperature heat SRS
detection that will detect the heat from the fire anywhere along its -
entire length of cable. This proprietary cable is available in a range of ... ...
temperature ratings in order to accommodate varying types of
conditions or environments.

Steel
Conductors l

i~ '/ |

-vaf

Heat Sensitive
Polymer
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The outer jacket of the cable is specifically chosen for the environment and conditions
where it will be installed. The linear detection cable is a combination of advanced
polymer and digital technologies that can detect heat conditions anywhere along the
length of the cable. The cable is comprised of two tri-metallic conductors individually
insulated with a heat sensitive polymer outer layer/tape and engineered to break down
at specific fixed temperatures. This allows the twisted conductors to make contact and
initiate a fire alarm condition at the control panel without any calibration for changes in
the ambient temperature. Nor is it required that a specific length be heated in order to
initiate a fire alarm, adding to the versatility of this unique product.

The linear detection to be used for this Facility will have a 190°F temperature rating.
The linear detection cable will be located at the top of the rail unloading structure (on or
near the sprinkler pipe), at a lower elevation near the pumps themselves, and on the
foam dam of the crude oil storage tanks. The linear detection is intended to activate/trip
the pre-action foam systems which in return will discharge foam solution to control or
extinguish the fire.

SC502 BEAM CLAMP

TR—5G INSULATED STANDOFF
LINEAR HEAT DETE-:TOR%X
8" FOAM DAN
167 FOAM DAY BEAM CLAMP AND TR—5G

STANDOFF LOCATED EVERY 10
AROUND PERIMETER OF TANK
ON FOAM DAM

7.3.2 Foam System Manual Release Stations

The manual foam release stations will be located at the base and at the top of the stairs
of the rail unloading structure, at every egress point of the rail
unloading structure, at the base of the stairs on the tanks at Area
300 - Storage, at the top of the dike near the closest hydrant for each
tank, and on a bank of release stations located at the foam/pump
house.

These manual release stations when manually activated will send an

alarm signal to the fire alarm panel, which in return will activate the respective foam fire
suppression system, activate the audible and visual alarms and transmit the alarm
signal to the supervising station.
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7.3.3 Waterflow Switches

The wet-pipe sprinkler systems will be provided with a vane-type waterflow switch and
the pre-action systems will be provided with a pressure-type waterflow switch. Each of
these switches is designed to alarm upon the flow of water in the respective system.

If the vane-type waterflow switch, installed in the wet-pipe sprinkler
system, is activated from the flow of water in the sprinkler system then an
alarm signal will be sent to the fire alarm panel, which in return will V
activate the audible and visual alarms and transmit the alarm signal to the Al
supervising station. Activation of the wet-pipe sprinkler system is caused v
by the heat from the fire activating one of the sprinklers on the system.

If the pressure-type waterflow switch, installed in the pre-action system, is activated
from the flow of water in the foam system then an alarm signal will be
sent to the fire alarm panel, which in return will activate the audible and
visual alarms and transmit the alarm signal to the supervising station.
Activation of the pre-action foam system is caused by the activation of
either the linear heat detection system or the manual foam release
station on the system.

7.3.4 Manual Pull Stations

The manual pull stations will be surface mounted, and typically located within 5 feet of
every egress point and near the fire alarm control panel in the rail unloading structure,
and be provided at every exit from the Fire Pump / Foam Buildings and E-Houses for
Area 200 Unloading and Office, Area 300 Storage and Area 400 Marine Terminal.

These manual pull stations, when manually activated, will send an alarm
signal to the fire alarm panel, activate the audible and visual alarms and
transmit the alarm signal to the supervising station.

7.3.5 Smoke Detectors

Smoke detection for this Facility is only provided above the fire alarm panels as required
by NFPA 72, Section 10.4.4. The smoke detector above the fire alarm panel is mtended
to provide protection for the control unit/panel. o
These smoke detectors, when activated by smoke, will send an alarm .
signal to the fire alarm panel, activate the audible and visual alarms '
and transmit the alarm signal to the supervising station.

7.3.6 Gas Detection

H2S, LEL, and O2 gas detection will be provided in the pump basins of the rail
unloading structure. H2S and LEL detection will be provided near each unloading
station in the rail unloading structure near grade. H2S and LEL detection will be
provided in the pump basin at Area 300 - Storage. These gas detectors will be
connected to the fire alarm system so they can be monitored.
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Upon activation of any gas detector a signal will be sent to the fire alarm panel, which
will then activate the gas detection alarm, which will be a different signal from the fire
alarm audible and visual signals, and then transmit a signal to the supervising station.

7.3.7 Valve Tamper Switches

All water supply control valves that provide water to the fire suppression systems or
foam concentrate to the fire suppression systems will be provided with an
electronic tamper switch. !

These electronic tamper switches will be connected to the building fire alarm | “'*"ﬁ‘s
system. Whenever one of the valves with an electronic tamper switch is '4“-%«."
moved from its off-normal position, a supervisory signal will be sent to the T
supervising station and an audible signal will also sound at the fire alarm panel to notify

personnel.

7.4 Fire Alarm Notification Appliances

An audible and visual device will be located on the exterior of the foam/pump houses,
exterior rail unloading structure, on the exterior of the control room/E-house facility and
along the unloading rack area (the 1,800 feet long work area) for the rail unloading
structure. The exterior fire alarm audible devices will be weatherproof devices and will
be provided at each unloading work station.

The tone of the gas audible device will be different from that of the fire alarm tone which
will be a three-pulse temporal pattern as required by NFPA 72. In addition, all gas
notification devices will be equipped with a strobe that, upon detection of high gas, will
activate the strobes in the zone that it was detected in only. This serves as a warning
notification to avoid this area due to a detection of high gas.

Chapter 8 - Conclusion
This Fire System Operation Description has been prepared by John W. Poole, Ill a

Washington licensed Fire Protection Engineer. Mr. Poole will also be serving as the
Fire Protection Engineer of Record for the Facility.
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GENERAL NOTES

1. THESE DRAWINGS ARE CONCEPTUAL IN NATURE AND ARE ONLY
MEANT TO SHOW THE DESIGN INTENT. FULL SHOP DRAWINGS WILL
BE DEVELOPED AT A LATER DATE IN ACCORDANCE WITH APPLICABLE

CODES AND STANDARDS AND DESIGNED BY A LICENSED FPE. A
2.DESIGN, MATERIAL AND INSTALLATION FOR FIRE SUPPRESSION

SYSTEMS WILL CONFORM TO NFPA 11 (2010), NFPA 13 (2010), NFPA TANK STORAGE AREA SEE ENLARGED

16 (2010), NFPA 20 (2010), FM DS 1-11, FM DS 2-0, FM DS 2-8, FM DS PLAN ON SHEET 0300-FP-002

3-7, FM DS 3-26, FM DS 4-12, FM DS 7-32, FM DS 7-88, AS WELL AS
STATE AND LOCAL CODES.

3. FIRE SUPPRESSION EQUIPMENT INCLUDES, BUT IS NOT LIMITED TO, —
THE FOLLOWING:

i. PROVIDE SKID MOUNTED ENCLOSURES FOR FIRE PROTECTION
EQUIPMENT FOR AREAS 200, 300 AND 400. THESE SKIDS SHALL
INCLUDE DIESEL DRIVEN FIRE PUMPS, RISERS AND TRIM, FOAM !
STORAGE TANK, DIESEL STORAGE TANK, BACKFLOW PREVENTER, T -
AND ALL NECESSARY VALVES AND FITTINGS. |

ii. FIRE HYDRANTS, FOR AREA 200 ONLY, WILL BE SPACED EVERY
300 FEET ALONG THE SOUTH SIDE OF THE RAILCAR UNLOADING
BUILDING AND SHALL BE SUPPLIED BY THE CITY OF VANCOUVER
WATER SUPPLY.

iii.FIRE  HYDRANTS, FOR AREA 300 ONLY, EQUIPPED WITH
MONITORS AND FOAM EDUCTING NOZZLES WILL BE SPACED SO
THAT EVERY CRUDE OIL STORAGE TANK CAN BE REACHED BY
TWO HYDRANTS, BUT SHALL NOT BE SPACED GREATER THAN 300
FEET AND SHALL BE SUPPLIED BY THE AREA 300 FIRE PUMP.

iv.TWO ELEVATED MONITOR NOZZLES WILL BE PLACED ON THE
DOCK, FOR AREA 400 ONLY, CAPABLE OF PRODUCING 750 GPM
FROM EACH NOZZLE. THE ELEVATED MONITOR NOZZLES WILL BE
REMOTE CONTROLLED AND OPERATED FROM THE E-HOUSE
SHORESIDE.

4.FIRE WATER AND FOAM WATER PIPING LOCATED UNDER A SHELTER
CAN BE ASTM A53 SCHEDULE 40 GALVANIZED WITH MALLEABLE IRON : C
GALVANIZED FITTINGS. PIPING COMPLETELY EXPOSED TO THE 7~ UNLOADING BUILDING AREA
ELEMENTS SHALL BE BLACK STEEL, AND PAINTED TO PROTECT ENLARGED PLAN ON SHEET:
AGAINST CORROSION. 0200-FP-001

5. ALL FOAM CONCENTRATE PIPING SHALL BE ASTM A53 SCHEDULE 40
BLACK STEEL WITH CAST IRON BLACK FITTINGS.

6. ALL NEW ABOVEGROUND PIPING SHALL BE HYDROSTATICALLY TESTED
PER NFPA 13 (2010).

7.ALL  UNDERGROUND  PIPING SHALL BE FLUSHED AND
HYDROSTATICALLY TESTED IN ACCORDANCE WITH NFPA 24 (2010).

8. ALL PIPING SHALL BE SEISMICALLY BRACED IN ACCORDANCE WITH FM
DS 2-8, APPLICABLE DESIGN SUPPORT DOCUMENTS SHALL BE
SUBMITTED FOR REVIEW.

9. FIRE SUPPRESSION DESIGN CRITERIA SHALL BE AS FOLLOWS:

iw. THE RAILCAR UNLOADING BUILDING WILL BE PROTECTED
WITH FIVE SINGLE INTERLOCK PRE-ACTION 3% FOAM-WATER
SPRINKLER SYSTEMS. THE DESIGN DENSITY SHALL BE 0.30 GPM
OVER 4,000 SQUARE FEET WITH A HOSE ALLOWANCE OF 6500
GPM. THERE WILL BE APPROXIMATELY 600 GALLONS OF 3%
FOAM CONCENTRATE REQUIRED AT AREA 200.

ii. THE TANK STORAGE AREA WILL BE PROTECTED WITH A FIRE ) - =
WATER MAIN LOOP FOLLOWING THE BERM. THIS MAIN WILL Q. - __————
SUPPLY HYDRANTS EQUIPPED WITH MONITOR NOZZLES WITH — —
FOAM EDUCATORS CAPABLE OF REACHING THE CRUDE OIL —
STORAGE TANKS. IN ADDITION, THE CRUDE OIL STORAGE TANKS - ) P T cew—
WILL BE EQUIPPED WITH A 3% FOAM-WATER SINGLE INTERLOCK — oo Ty, L |
PREACTION SUPPRESSION SYSTEMS TO PROTECT THE SEAL AREA . o~ )
AGAINST FIRES. TWO ADDITIONAL RISER OUTLETS SHALL BE —
PROVIDED, EQUIPPED WITH A VALVE AND CAP, FOR THE FUTURE — — e \ — _
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ADDITION OF TWO MORE CRUDE OIL STORAGE TANKS. THERE

DOCK AREA, SEE ENLARGED
WILL BE APPROXIMATELY 300 GALLONS OF 3% FOAM PLAN 0400-FP-002 FOR
CONCENTRATE REQUIRED AT AREA 300. INFORMATION

.THE DOCK AREA WILL BE PROTECTED BY TWO ELEVATED

MONITOR NOZZLES, REMOTELY OPERATED, CAPABLE OF PLANT
PRODUCING 750 GPM. THESE MONITOR NOZZLES WILL BE 1 NORTH
SUPPLIED BY A 3% FOAM-WATER SINGLE INTERLOCK PREACTION OVERALL SITE FIRE PROTECTION PLAN
SUPPRESSION SYSTEM. THERE WILL BE APPROXIMATELY 1,500 0100-FP-001  SCALE: 1" = 250'
GALLONS OF 3% FOAM CONCENTRATE REQUIRED AT AREA 400.
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DELUGE VALVE WITH ELECTRIC RELEASE TRIM AND %4" 24 VOLT RELEASING SOLENOID
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BLADDER DRAIN / FILL 1. CONTROL VALVE WITH TAMPER SWITCH
2. BASKET STRAINER WITH 2" BLOW DOWN VALVE
CONCENTRATE 3, BUTTERFLY VALVE WITH TAMPER
OUTLET )
WATER INLET )
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ELECTRICAL NOTES

1.

FIRE & GAS ALARM SYSTEM SHALL BE INSTALLED AND TESTED IN STRICT ACCORDANCE WITH NFPA 72 (2010), NATIONAL FIRE
ALARM CODE, FM DS 5-48, FM DS 5-49, FM DS 5-40, AS WELL AS STATE AND LOCAL BUILDING CODES AND STANDARDS.

GENERAL NOTES:

1.

THESE DRAWINGS ARE CONCEPTUAL IN NATURE AND ARE ONLY MEANT TO SHOW THE DESIGN INTENT. FULL SHOP DRAWINGS
WILL BE DEVELOPED BY INSTALLER IN ACCORDANCE WITH APPLICABLE CODES AND STANDARDS AND DESIGNED BY LICENSED
F.P.E.

SYMBOL LEGEND

€

DRY CONTACT RELAY OUTPUT

TEME LINEAR HEAT DETECTOR W/ TEMP RATING

2. FIRE & GAS ALARM CONDUCTORS AND CABLES SHALL BE INSTALLED IN STRICT ACCORDANCE WITH NFPA 70 (2011) NATIONAL
FLECTRICAL CODE AND SPECIFICALLY WITH ARTICLES 760, 770 AND 800, WHERE APPLICABLE. OPTICAL FIBER CABLES SHALL BE 2. ALL TESTING OF THE FIRE ALARM AND GAS DETECTION SYSTEMS AND EQUIPMENT TO COMPLY WITH THE APPLICABLE CODES
PROTECTED AGAINST MECHANICAL INJURY IN ACCORDANCE WITH ARTICLE 760. AND STANDARDS. QG rsTypecAS DETECTOR
3 FIRE & GAS ALARM CONDUCTORS AND CABLES SHALL BE INSTALLED IN A NEAT AND WORKMAN LIKE MANNER. CONDUCTORS AND 3. THE EQUIPMENT PLACEMENT AND COVERAGE SHOWN ON THIS DRAWING IS FOR DIAGRAMP\,/’IATIC PUISPOSES ONLY. THE ENGINEER 5 STROBE
CABLES SHALL BE SUPPORTED BY THE BUILDING STRUCTURE IN SUCH A MANNER THAT THE CABLE WILL NOT BE DAMAGED BY RESPONSIBLE FOR THE INSTALLATION SHALL DECIDE EXACT LOCATIONS FOR EQUIPMENT "ON-SITE”.
NORMAL BUILDING USE.
4. ALL EQUIPMENT TO BE INSTALLED SHALL BE IN ACCORDANCE WITH LOCAL, STATE AND OTHER APPLICABLE CODES AND > HORN /STROBE
4. THE INSTALLING CONTRACTOR MUST PROVIDE THE FIRE ALARM CONTRACTOR WITH ACCURATE MARKED UP DRAWINGS SHOWING ALL STANDARDS, OR AS REQUIRED BY THE "AHJ".
JUNCTION BOXES, TERMINAL CABINETS, DEVICE LOCATIONS, WIRE ROUTING, ETC. FOR THE USE IN MAKING OF "RECORD DRAWINGS”. HORN
5. ALL WIRING AND PRODUCT SETTINGS SHALL BE IN ACCORDANCE WITH LOCAL, STATE AND OTHER APPLICABLE CODES AND
5. CONDUIT ROUTING AND CONDUIT SIZE SHALL BE DETERMINED BY THE INSTALLING CONTRACTOR IN CONJUNCTION WITH NFPA 70 AND STANDARDS, OR AS REQUIRED BY THE "AHJ".
INDICATED ON THE RECORD DRAWINGS. CONDUIT FILL SHALL NOT EXCEED 40% HO FOAM RELEASE MANUAL STATION
6.  ALL SYSTEM OPERATIONS ARE TO BE TESTED AND VERIFIED IN ACCORDANCE WITH THE SEQUENCE OF EVENTS MATRIX. SYSTEM
6.  MAIN FACP WILL BE SUPPLIED FROM CKT: __§TBD}__ IN PANEL __{TBD}__. TESTING MUST BE DOCUMENTED ON APPROVED FORMS PRIOR TO TURN OVER TO CUSTOMER. LA LOW AIR SWITCH
7. DEVICE POLARITY MUST BE OBSERVED ON ALL DC CIRCUITS (LON, 4—20mA, IDC, NAC, AND AUXILIARY POWER). TS TAMPER SWITCH
8. ALL INITIATING, NOTIFICATION, & RELEASE CIRCUIT WIRING MUST BE SUPERVISED.
DETECTION SYSTEM SPECIFIC NOTES: WF FOAM FLOW/WATERFLOW SWITCH
9. ALL WIRING, INCLUDING SHIELDS, MUST BE DRY AND FREE OF SHORTS AND GROUNDS. )
1. LON COMMUNICATION CABLES MUST BE IN METALLIC GROUNDED CONDUIT WHEN CROSSING OR CLOSER THAN 12" TO NON @ RELEASING SOLENOID
10.  INITIATING DEVICES SHALL BE SUPPORTED INDEPENDENTLY OF THEIR ATTACHMENT TO FIRE ALARM CIRCUIT CONDUCTORS. COMMUNICATION CABLES.
- - € SMOKE DETECTOR — PHOTOFLECTRIC
11, ALL FIRE & GAS ALARM CIRCUITS SHALL BE IDENTIFIED AT TERMINAL AND JUNCTION LOCATIONS IN A MANNER THAT WILL PREVENT 2. OBSERVE POLARITY WHEN WIRING LON COMMUNICATIONS NETWORK. "A” SIDE OF COM 1 SHALL CONNECT TO NEXT DEVICE "A b
UNINTENTIONAL INTERFERENCE WITH THE LOCAL OPERATING NETWORK (LON) DURING TESTING AND SERVICING IN ACCORDANCE WITH SIDE COM2. "B” SIDE OF COM1 SHALL CONNECT TO NEXT DEVICE "B” SIDE COM2. SHIELDS OF LON CABLE TO BE CONNECTED V& VANUAL ALARM STATION
NEC ARTICLE 760-10. TO SHIELD TERMINAL AT EACH DEVICE.
12.  SMOKE DETECTORS SHALL BE MOUNTED IN ACCORDANCE WITH NFPA 72. DETECTORS SHALL NOT BE LOCATED IN DIRECT AIR FLOW 3. EACH LON DEVICE IS TO BE GROUNDED. EACH FACP CABINET AND BACK PLANE IS TO BE EARTH GROUNDED. RT ROOM TEMPERATURE SWITCH
NOR CLOSER THAN 3 FEET FROM AN AR DIFFUSER OR RETURN AIR OPENING.
4, ALL LON DEVICES MUST BE ADDRESSED BEFORE SYSTEM POWER UP. 2 LHD ZONE BOX
13. DETECTORS SHALL NOT BE INSTALLED UNTIL AFTER THE CONSTRUCTION CLEAN UP OF ALL TRADES IS COMPLETED AND FINAL.
5. ALL WIRING MUST BE CHECKED FOR GROUNDS AND SHORTS PRIOR TO SYSTEM POWER BEING APPLIED.
14, ALL FIRE & GAS ALARM DEVICES MUST BE INSTALLED IN AN PROPER BACK BOX. NO DEVICE SHALL BE INSTALLED WITH OUT A X LHD END—OF-LINE BOX
BACK BOX.
15.  POWER-LIMITED FIRE ALARM CIRCUIT CONDUCTORS AND CABLES SHALL BE INSTALLED AS FOLLOWS: (NEC ARTICLE 760 —71) PROTECTOWRE (LHD) NOTES:
15.1. IN RACEWAY OR EXPOSED ON THE SURFACE OF CEILING AND SIDE WALLS OR "FISHED” IN CONCEALED SPACES. CABLE SPLICES
OR TERMINATIONS SHALL BE MADE IN LISTED FITTINGS, BOXES, ENCLOSURES, FIRE ALARM DEVICES OR UTILIZATION EQUIPMENT. b %TROAFLEEEEI%FM%?MA%TSSETSmELM%ES%SRTEA LTLYEF[’)E”\(IJOﬁILDLITIJ(l)JIII\ISC V1O BOES FERE THE LD ENTERS O EATS THE ENELOSORE
WHERE INSTALLED EXPOSED, CABLES SHALL BE ADEQUATELY SUPPORTED AND INSTALLED IN SUCH A WAY THAT MAXIMUM '
E’EggggT'g'T\‘c Am'gg LF’C)HCYE‘E/SLW??HM’?ﬁE7'SFE’;F?)EDTESEBFYngFLL%QSLSSNSSHTAR&Cgg“sggSSELAYS F%STEEE’SR&S’ABOSSPEEC“E"SS’ 2. LHD MUST BE INSTALLED IN ONE CONTINUOUS RUN WITHOUT TAPS OR BRANCHES TO COMPLY WITH LOCATION AND SPACING
MANNER AT INTERVAL OF NOT MORE THAN 18 INCHES. REQUIREMENTS.
15.2. IN METAL RACEWAYS OR RIGID NON METALLIC CONDUIT WHERE PASSING THROUGH A FLOOR OR WALL TO A HEIGHT OF 7 FEET 5 [L)'X?A fg,’j&ﬂﬂg%’j\gfg ANY BENDS OF LESS THAN 5 INCHES IN DIAMETER, ANY BEND TIGHTER THAN 5 INCHES WILL RESULT N
ABOVE THE FLOOR UNLESS ADEQUATE PROTECTION CAN BE AFFORDED BY BUILDING CONSTRUCTION SUCH AS DETAILED IN 15.1 '
ABOVE OR UNLESS AN EQUIVALENT SOLID GUARD IS PROVIDED. 4. POSITION STANDOFF EVERY 10" OR AS NEEDED FOR QUALITY INSTALLATION. POSITION 15" FROM CORNERS.
15.3. IN RIGID METAL CONDUIT, RIGID NON—METALIC CONDUIT, INTERMEDIATED METAL CONDUIT, OR ELECTRICAL METALLIC TUBING
WHERE INSTALLED IN HOIST WAYS. (EXCEPTION: AS PROVIDED IN NEC SECTION 620—71 FOR ELEVATORS AND SIMILAR S WHERE EYEBOLTS ARE UTILIZED TO MOUNT OR SUPPORT LHD, RUBBER INSULATING GROMMETS SHALL BE USED.
EQUIPMENT).
16.  ALL DEVICES SHALL BE LABELED WITH THEIR ADDRESS AND CIRCUIT NUMBER. ABBREVIATION LEGEND:
17.  POWER—LIMITED CIRCUIT CABLES AND CONDUCTORS SHALL NOT BE PLACED IN ANY CABLE, CABLE TRAY, COMPARTMENT, o LON — LOCAL OPERATING NETWORK
ENCLOSURE, QUTLET BOX, RACEWAY, OR SIMILAR FITTING WITH CONDUCTORS OF ELECTRIC LIGHT, POWER CLASS 1 NON POWER
LIMITED FIRE ALARM CIRCUIT CONDUCTORS, OR MEDIUM POWER NET—POWER BOARD BAND COMMUNICATIONS CIRCUITS IN e IDC — INITIATING DEVICE CIRCUIT
ACCORDANCE WITH NEC ARTICLE 760.
e NAC — NOTIFICATION APPLIANCE CIRCUIT
18.  POWER LIMITED CIRCUIT CONDUCTORS SHALL NOT BE STRAPPED, TAPED OR ATTACHED BY ANY MEANS TO THE EXTERIOR OF ANY
CONDUIT OR OTHER RACEWAY AS A MEANS OF SUPPORT. e FACP- FIRE ALARM CONTROL PANEL
19.  INITIATING DEVICE CIRCUITS (IDC) AND NOTIFICATION APPLIANCE CIRCUITS (NAC) ARE TWO WIRE CLASS "B”. NO T-TAPPING IS o LHD — LINEAR HEAT DETECTOR
ALLOWED ON EITHER OF THESE CIRCUITS.
o HMl — HUMAN MACHINE INTERFACE
20.  LOCAL OPERATING NETWORK (LON) CIRCUITS ARE TWO WIRE CLASS "X”. NO T—TAPPING IS ALLOWED ON THESE CIRCUITS.
e TBD — TO BE DETERMINED
21. AUXILIARY POWER CIRCUITS ARE TWO WIRE CIRCUITS THAT CAN BE T—TAPPED AS REQUIRED.
e TYP — TYPICAL
22.  OPENINGS AROUND ELECTRICAL PENETRATIONS THROUGH FIRE-RESISTANT / RATED WALLS, PARTITIONS, FLOORS, OR CEILINGS SHALL
BE FIRE STOPPED USING APPROVED METHODS TO MAINTAIN THE FIRE RESISTANCE RATING.
23.  ALL DEVICES WITHIN AN ELECTRICALLY CLASSIFIED HAZARDOUS LOCATION SHALL BE PROVIDED WITH ENCLOSURES IDENTIFIED FOR
THE APPROPRIATE CLASS AND DIVISION OF WHICH THEY ARE LOCATED.
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CLASS B INITIATING, NOTIFICATION;

4—20mA CIRCUITS TO RAIL

UNLOADING BUILDING DEVICES.

IN CABLE TRAY.
TYPICAL OF EACH E—-HOUSE.

2 3 4 5 6 7 8
UNLOADING BUILDING WITH (5) FOAM WATER SPRINKLER
ZONES
SEE DRAWING 0200-FA—003 FOR DEVICE LAYOUT
SYSTEM 1 SYSTEM 2 SYSTEM 3 SYSTEM 4 SYSTEM 5
190° 190° 190° 190° 190°
OROOF LEVEL OROOF LEVEL OROOF LEVEL OROOF LEVEL OROOF LEVEL
190° 190° 190° 190° 190°
OPUMP BASIN OPUMP BASIN OPUMP BASIN OPUMP BASIN OPUMP BASIN
&)  (2) AT EACH STATION; (1) IN PUMP &) (2) AT EACH STATION; (1) IN PUMP &) (2) AT EACH STATION; (1) IN PUMP &) (2) AT EACH STATION; (1) IN PUMP & (2) AT EACH STATION; (1) IN PUMP
CH4 BASIN. CH4 BASIN. CH4 BASIN. CH4 BASIN. CH4 BASIN.
TOTAL QTY (13) TOTAL QTY (13) TOTAL QTY (13) TOTAL QTY (13) TOTAL QTY (13)
&)  (2) AT EACH STATION; (1) IN PUMP &) (2) AT EACH STATION; (1) IN PUMP &) (2) AT EACH STATION; (1) IN PUMP &) (2) AT EACH STATION; (1) IN PUMP & (2) AT EACH STATION; (1) IN PUMP
H2S BASIN. H2S BASIN. H2S BASIN. H2S BASIN. H2S BASIN.
TOTAL QTY (13) TOTAL QTY (13) TOTAL QTY (13) TOTAL QTY (13) TOTAL QTY (13)
O (1) IN PUMP BASN. O (1) IN PUMP BASIN. & (1) IN PUMP BASIN. O (1) IN PUMP BASNN. O (1) IN PUMP BASIN.
02  TOTAL QTY (1) 02  TOTAL QTY (1) 02  TOTAL QTY (1) 02  TOTAL QTY (1) 02  TOTAL QTY (1)
>0 QTY (8) >o QTY (6) >0 QTY (6) >o QTY (6) >0 QTY (8)
FIRE HORN /STROBE FIRE HORN /STROBE FIRE HORN /STROBE FIRE HORN /STROBE FIRE HORN /STROBE
> QTY (6) > QTY (6) > QTY (6) > QTY (6) > QTY (6)
HIGH GAS HORN HIGH GAS HORN HIGH GAS HORN HIGH GAS HORN HIGH GAS HORN
O QTY (7) @) QTY (7) @) QTY (7) @) QTY (7) @) QTY (7)
HIGH GAS STROBE HIGH GAS STROBE HIGH GAS STROBE HIGH GAS STROBE HIGH GAS STROBE
FO QTY (6) FO QTY (6) FO QTY (6) FO QTY (6) FO QTY (6)
FOAM RELEASE FOAM RELEASE FOAM RELEASE FOAM RELEASE FOAM RELEASE
O
E-HOUSE 1 —— <—LON <—LON— E—HOUSE 2 —— <—LON <—LON—— CONTROL ROOM/ | <—LoN <—LON— E—HOUSE 4 —— <—LON <—LON—— E-HOUSE 5
—— LON—> LON—>—— —— LON—> LON—>—— E-HOUSE 3 —— LON—> LON—>—] —— LON—> LON—>——
FACP—RAIL-1 |  |MP FACP—RAIL-2|  [MP] () DEVICE LAYOUT DETAIL “ FACP—RAIL-4|  MP| () FACP-RAIL-5|  |MP] ()
1P P / P P
MANUAL ALARM STATION (TYP.)— J oK S(N SIN SN
SMOKE DETECTOR ABOVE PANEL (TYP.)
ROUTE LON BETWEEN E—HOUSES |
(2) 2-CONDUCTOR CABLES TO AREA 600 E—HOUSE SMOKE
—DETECTOR AND BOILER HOUSE LHD (BY ELECTRICAL). SEE
SHEETS 0600~FA-001 THRU 0600—FA-003.
—DIESEL FIRE PUMP CONTROLLER CONTACTS, QTY (3) — COMMON ALARM, ENGINE RUN, AUTO MODE
EXTERIOR HORN /STROBE EXTERIOR HORN /STROBE —FOAM SYSTEMS RELEASE SOLENOIDS. QTY (5)
SMOKE DETECTOR ABOVE PANEL — SMOKE DETECTOR ABOVE PANEL — — FOAM SYSTEMS/BLDG WET SYSTEM FLOW SWITCHES. QTY (6)
MANUAL ALARM STATION MANUAL ALARM STATION SUPPRESSION SYSTEMS TAMPER SWITCHES. QTY (31)
ALARM OUTPUTS TO ICPE PLC PANEL — REF. ICPE DWG. 0200-ID—111. ROOM TEMP SWITCH FOAM SYSTEMS LOW AR SWITCH. QTY (5)
SEE SEQUENCE OF EVENTS MATRIX FOR DETAILS.—l _l (
LK 1 oK R
€ WP () CONTROL ROOM/E-HOUSE 3 RT| MP| () €D S [wr] [15] [LA FIRE PUMP AND FOAM
P P BUILDING
FACP—RA[L—3 <—LON—— <—LON <—LON <—LON <—LON <t-LON <—LON FACP—RAIL DIESEL PUMP
LON—>——— LON—> LON—> LON—> LON—> LON—> LON—> CONTROLLER
LON——=< |=—24\DC
DACT | HMI H FACP—EQP ———— 24VDC 24VDC 24\DC PWRSUPPLY| BATTERIES
/ | |

DIGITAL ALARM COMMUNICATOR TRANSMITTER:
FOR SUPERVISING STATION REPORTING.

(2) SEPARATE PHONE LINES, EACH WITH ITS OWN PHONE
NUMBER, CONNECTED DIRECTLY TO THE PUBLIC SWITCHED

TELEPHONE SYSTEM REQUIRED (BY OTHERS)

t | UNLOADING BUILDING PRELIMINARY DEVICE LOCATIONS
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UNLOADING BUILDING SEQUENCE OF EVENTS

OUTPUT

SOUND PANEL AUDIBLE (FIRE)

INPUT

PANEL FIRE ALARM

SOUND PANEL AUDIBLE (TROUBLE)
SOUND PANEL AUDIBLE (SUPERVISORY)
SOUND PANEL AUDIBLE (LOW GAS)
SOUND PANEL AUDIBLE (HIGH GAS)
SILENCE ALL HORN/STROBES
ACTIVATE EXTERIOR HORN/STROBES
DISPLAY INFO ON HMI

SILENCE PANEL
CONTROL ROOM/E—HOUSE 3

PANEL TROUBLE ALARM

PANEL SUPERVISORY ALARM

PANEL LOW GAS ALARM

PANEL HIGH GAS ALARM

PANEL SILENCE BUTTON

PANEL ACKNOWLEDGE BUTTON

CONTROL ROOM/E—HOUSE 3

FACP—EQP PANEL ANY TROUBLE/FAULT

MANUAL ALARM STATION

SMOKE DETECTOR ABOVE PANEL

FIRE PUMP AND FOAM BUILDING

FACP—RAIL PANEL ANY TROUBLE/FAULT

FIRE PUMP CONTROLLER OUTPUTS

MANUAL ALARM STATION

SMOKE DETECTOR ABOVE PANEL

TAMPER SWITCHES — (QTY 31)

FOAM SYSTEMS LOW AIR SWITCH

FOAM WATER FLOW — SYSTEM 1, 2, 3, 4, OR 5

BUILDING WET SYSTEM WATERFLOW

ROOM LOW TEMP SWITCH

SYSTEM 1

E-HOUSE 1 SMOKE DETECTOR

LINEAR HEAT DETECTOR ACTIVE

MANUAL FOAM RELEASE STATION ACTIVE

CH4 OR H2S DETECTOR LOW ALARM

CH4 OR HS2 DETECTOR HIGH ALARM

02 DETECTOR (PUMP PIT) LOW ALARM

SYSTEM 2

E-HOUSE 2 SMOKE DETECTOR

LINEAR HEAT DETECTOR ACTIVE

MANUAL FOAM RELEASE STATION ACTIVE

CH4 OR H2S DETECTOR LOW ALARM

CH4 OR HS2 DETECTOR HIGH ALARM

02 DETECTOR (PUMP PIT) LOW ALARM

SYSTEM 3

E-HOUSE 3 SMOKE DETECTOR

LINEAR HEAT DETECTOR ACTIVE

MANUAL FOAM RELEASE STATION ACTIVE

CH4 OR H2S DETECTOR LOW ALARM

CH4 OR HS2 DETECTOR HIGH ALARM

02 DETECTOR (PUMP PIT) LOW ALARM

SYSTEM 4

E-HOUSE 4 SMOKE DETECTOR

LINEAR HEAT DETECTOR ACTIVE

MANUAL FOAM RELEASE STATION ACTIVE

CH4 OR H2S DETECTOR LOW ALARM

CH4 OR HS2 DETECTOR HIGH ALARM

02 DETECTOR (PUMP PIT) LOW ALARM

SYSTEM 5

E-HOUSE 5 SMOKE DETECTOR

LINEAR HEAT DETECTOR ACTIVE

MANUAL FOAM RELEASE STATION ACTIVE

CH4 OR H2S DETECTOR LOW ALARM

CH4 OR HS2 DETECTOR HIGH ALARM

02 DETECTOR (PUMP PIT) LOW ALARM

AREA 600 BOILER HOUSE AREA

E-HOUSE SMOKE DETECTOR

LINEAR HEAT DETECTOR ACTIVE

>x< | X
x< [ X X | X | X | X | X |Xx X [ X | X | X | X |Xx X | X[ X | X |[X|Xx< <X | X | X | X | x<|Xx X [ X | X[ X |X<|Xx X | X | X | X| X |X|X|X|Xx < | x| x X[ X | X |[XxX| X

ACTIVATE SOLENOID-FOAM WATER SYSTEM 1
ACTIVATE SOLENOID-FOAM WATER SYSTEM 2
ACTIVATE SOLENOID-FOAM WATER SYSTEM 3
ACTIVATE SOLENOID-FOAM WATER SYSTEM 4
ACTIVATE SOLENOID-FOAM WATER SYSTEM 5

ACTIVATE EXTERIOR HORN/STROBES

SYSTEM 1 AREA — RAIL BUILDING
ACTIVATE FIRE HORN/STROBE
SYSTEM 2 AREA — RAIL BUILDING
ACTIVATE FIRE HORN/STROBE
ACTIVATE HIGH GAS HORN
SYSTEM 3 AREA — RAIL BUILDING
ACTIVATE FIRE HORN/STROBE
ACTIVATE HIGH GAS HORN
SYSTEM 4 AREA - RAIL BUILDING
ACTIVATE FIRE HORN/STROBE
ACTIVATE HIGH GAS HORN
SYSTEM 5 AREA - RAIL BUILDING
ACTIVATE FIRE HORN/STROBE
ACTIVATE HIGH GAS HORN

ACTIVATE HIGH GAS HORN

ACTIVATE HIGH GAS STROBE
ACTIVATE HIGH GAS STROBE
ACTIVATE HIGH GAS STROBE
ACTIVATE HIGH GAS STROBE

FIRE PUMP/FOAM BUILDING

ACTIVATE HIGH GAS STROBE

GENERAL FIRE ALARM SIGNAL

GENERAL TROUBLE SIGNAL
GENERAL SUPERVISORY SIGNAL

RELAY OUTPUTS TO PLANT PLC

DIGITAL ALARM COMMUNICATOR TRANSMITTER
ALARM QUTPUT TO SUPERVISING STATION

HIGH GAS ALARM (CH4 OR H2S)

LOW GAS ALARM (02)

LOW GAS ALARM (CH4 OR H2S)
ESD1

ESD2

1 | UNLOADING BUILDING AREA 200 SEQUENCE OF EVENTS
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NOTE:
) 13 14 o ALL DEVICE PLACEMENTS SHOWN ON THIS SHEET
6 @ m® Q Q @ @ @ @ SHOULD BE CONSIDERED TYPICAL FOR EACH OF

(5) RAIL CAR UNLOADING BUILDING SYSTEMS.

(KT T T | . QELEADEC\C%&%DOVXNS i\:ﬁslg 1ADF|'\//\ZZARUDNOL%§S

m

R
5 %'( iy | OTHERWISE NOTED. SEE ICPE DWGS
\ il Rl e e ol e e e e e i e e - el R e e i it el ~==Tr----T----Ts ainind=t"ulnlnlnir-dakake THERWISE NOTED. SEE ICPE DWGS.
| ] [ b ] [ b ] @i b b o i b - M 0200-ED—138 THRU 0200—ED—145
| 4
o | N\ /] N FIELD RQUTE /THHN IN —— N/ —— oA
5 | | | | ha conoul Ok 0% | T o) o
WL - e !
| i =T =4 i i FIRE i H B : = = Ll = : T OREN £ =i Ee =
\ i 1 O ]] II — e — ™ 1 o 1 ] — 1] FOAM RELEASE STATIONS MOUNTED ON
S i | I I I I Iu 190" I I I I — CATWALK NEAR STAIRWAY EXIT PATHS.
T FOR FUTURE WORK PUMP PIT LHD ——= [ F X TYP.(6)
SRR i [N Il - o e —FORIRUTRE [y y v h vy ! /

N - — - 253G — ol — — 1 =N - I i raiVou B I Y ra Y=y EE . {5 2 | FIRE HORN /STROBES ELEVATED ABOVE
B | 0 L = PRL, = T ~=H[] & == AL B R = ! CATWALK OR NEAR ROOF. STAGGERED
I - = - 1 SPACING AS INDICATED WITH

| 7 FRE [Fo] —i— BN | & mre f N f : - : : - A FIRE ; - o DIMENSIONS.  THIS SPACING WILL
I Fo(N . 1 - Yol ﬁ — — 1 ﬁ?“’ o FO — — PROVIDE ACCEPTABLE VISUAL(cd) AND
5 I i I = L = ST = 1 I = l = C AUDIBLE(dB) LEVELS AS PER CODE
J ——= ——50'-0" TYP VA ! REQUIREMENTS..
N pe T 100'-0" TYP — — T \ FIRELATT - u 1 - — \
i J] N E0) L sgfe0) | Ee | Ee) proocew o GOy | ) [
I _____ g \ /
= |
FE __-.__T_____T_____Jm._-___@,.__.ﬁ” [ [ [ T L B - L L L L Lo 3 _tHD ZONE BOX ]
P
- 12-0" = SYSTEM BOUNDARY LINE 100" ==
&
QAR
1 | TYPICAL UNLOADING BUILDING FIRE DETECTION & ALARM DEVICE LAYOUT &
0200-FA-003  SCALE: 1/16" = 1'-0"
| I—
PLANT
NORTH
(14 (6 iy (9 @ 2
AL T
S R e e e Ll b aaiainie Ll i ¥ 1| CH4 & H2S DETECTOR LOCATED AT
] gﬁi DE;@%%F;LSE‘ET;EE%WLEL I FACH UNLOADING STATION, NEAR
1| CH4: 4 4 FLOOR — SPECIFIC PLACEMENT TBD. IN
3| H2S: LOW/10ppm HIGH /15ppm —— 1 [[DEVICES WITHIN BOUNDARY FOR FUTURE WORK | — D/ R | FIELD. TYP. OF (12) CH4/H2S SETS (6
IR T S R ———— [P — — — [T | — — — — . ] ] ] I SETS FUTURE).
: i £ T . L ] | b/
. 2| HIGH GAS HORN LOCATED AT EACH
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