DIVISION 21 - FIRE SUPPRESSION
Section 21 10 00 - Basic Fire Suppression Materials and Methods


READ THIS FIRST
Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.
This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.

PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Basic Fire Suppression Materials and Methods” Work is shown in the Contract Documents. Section includes pipe, fittings, valves, and connections for [sprinkler] [standpipe and fire hose] [combination sprinkler and standpipe] [___] systems.

1.2 GOVERNING CODES, STANDARDS, AND REFERENCES
List reference standards that are included within the text of this section. Edit the following as required for Project conditions.

A. ASME B16.1 (American Society of Mechanical Engineers) - Cast Iron Pipe Flanges and Flanged Fittings, Class 25, 125, 250, and 800.

B. ASME B16.3 (American Society of Mechanical Engineers) - Malleable Iron Threaded Fittings, Class 150 and 300.

C. ASME B16.4 (American Society of Mechanical Engineers) - Cast Iron Threaded Fittings, Class 125 and 250.

D. ASME B16.5 (American Society of Mechanical Engineers) - Pipe Flanges and Flanged Fittings.

E. ASME B16.9 (American Society of Mechanical Engineers) - Factory-made Wrought Steel Butt welding Fittings.

F. ASME B16.11 (American Society of Mechanical Engineers) - Forged Steel Fittings, Socket-welding and Threaded.

G. ASME B16.25 (American Society of Mechanical Engineers) - Butt-welding Ends.

H. ASME C105 polyethylene jacket

I. ASTM A47 - Malleable Iron Castings.

J. ASTM A53 - Pipe, Steel, Black and Hot-Dipped, Zinc-coated Welded and Seamless.

K. ASTM A135 - Electric-Resistance-Welded Steel Pipe.

L. ASTM A795 - Black and Hot-Dipped Zinc-Coated (Galvanized) Welded and Seamless Steel Pipe for Fire Protection Use.

M. AWWA C110 (American Water Works Association) - Ductile Iron and Gray Iron Fittings

N. AWWA C111 (American Water Works Association) Rubber Gasket Joints for Ductile Iron Pressure Pipe/Fittings

O. AWWA C151 (American Water Works Association) - Ductile Iron Pipe, Centrifugally Cast

P. AWS A5.8 joints
Q. AWS D1.1 (American Welding Society) - Structural Welding Code

R. AWS D1.1 joints
S. AWS D10.9 Welding
T. NFPA 13 (National Fire Protection Association) - Installation of Sprinkler Systems
U. NFPA 14 (American Water Works Association) - Standpipe and Hose Systems
V. NFPA No. 10 – “Portable Fire Extinguishers”
W. NFPA No. 15 – “Spray fixed systems for Fire Protection”

X. NFPA No. 20 – “Centrifugal Fire Pumps”

Y. NFPA No. 30 – “Flammable and Combustible Liquids Code”

Z. NFPA No. 24 – “Installation of Private Fire Service Mains”

AA. NFPA No. 25 – “Inspection, Testing, and Maintenance of Water-Based Fire Protection System”
AB. NFPA No. 51B – “Fire Prevention During Welding, Cutting and Other Hot Work”

AC. NFPA No. 70 – “National Electrical Code”

AD. NFPA No. 72 – “National Fire Alarm Code”

AE. NFPA No. 407 – “Aircraft Fuel Servicing”

AF. NFPA No. 409 – “Aircraft Hangers”

AG. NFPA No. 415 – “Airport Terminal Buildings”

AH. NFPA No. 417 – “Standard on Construction and Protection of Aircraft Loading Walkways”

AI. Factory Mutual Data Sheet 2-8 “Earthquake Protection for Water-Based Fire Protection Systems.”

AJ. Factory Mutual Data Sheet 2-8N “Standard for the Installation of Sprinkler Systems.”
AK. Factory Mutual Data Sheet 1-3 “High Rise Buildings.”

AL. Factory Mutual Data Sheet 4-4N “Standpipe Systems.”

AM. Factory Mutual P7825: Approval Guide - Equipment, Materials, Services for Conservation of Property; latest edition.
AN. Underwriters Laboratories (UL): Fire Protection Equipment Directory, latest editions.

1.3 SUBMITTALS

Only request submittals needed to verify compliance with Project requirements.

A. Submit materials data in accordance with of Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:
1. Minimum of six complete sets, drawings, calculations, product data and accessories are required. If submitting electronically, provide a minimum of three full size (24x36 min) hard copy wet stamped sets of drawings and three hard copies of wet stamped calculations (if required) to the Building Department. One copy is for Building Department and two copies are for the Fire Department.

2. Shop Drawings and calculations: Indicate pipe materials used, joining methods, supports, floor and wall penetration seals. Indicate installation, layout, weights, mounting and support details, and piping connections. Include elevations, clearances, dimensions, and seismic bracing. Refer to section 1.10 Design for additional submittal requirements.
3. Product Data: Submit manufacturer’s catalogue information. Indicate valve data and ratings.

4. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.
5. Welding submittals and procedures shall be provided in accordance with NFPA 13 Section 3-12 and AWS D10.9, level AR-3. Submittals include Welding Procedure Specification, Contractor’s Procedure Qualification Test Records, and Welder Qualification Test Records. [Welding inside of occupied buildings is required to comply with Port Fire Department requirements for hot work permits].
1.4 QUALITY ASSURANCE

A. Provide materials in accordance with the design documents and this specification.
B. Systems shall be designed in accordance with current codes and consistent with Factory Mutual, although Factory Mutual does not inspect or certify installations.

C. Schedule 40 is the minimum acceptable wall thickness by the Port of Seattle for fire suppression sprinklers piping. NO EXCEPTIONS.
1.5 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.
B. Installer: Company specializing in performing Work of this section with minimum three years documented experience approved by manufacturer.

1.6 DELIVERY, STORAGE, AND HANDLING

Identify any special delivery, storage or handling requirements.

A. Deliver and store valves in shipping containers, with labeling in place.

B. Provide temporary protective coating on cast iron and steel valves.

C. Provide temporary end caps and closures on piping and fittings. Maintain in place until installation fabrication.

1.7 WARRANTY

This article extends the manufacturer’s warranty period beyond one year. Extended warranties add to the construction costs and may present difficulties to the Owner in enforcing them. Specify with caution.

A. Section 01 78 36 - Warranties and Bonds.

B. Provide [five] [___] year manufacturer warranty for basic fire suppression materials and methods.

1.8 EXTRA MATERIALS
A. Spare and extra parts shall be identified for all products, but not provided. Include spare parts information in Operation and Maintenance Manuals.
Include spare parts information in Operation and Maintenance Manuals.
Supply [two] [___] sets of [valve stem packing for each size and type of valve installed] [___]

1.9 DEFINITIONS
A. Apron (Ramp): Area and facilities used for aircraft gate parking and aircraft support and servicing operations. It includes the following sub-components:

B. Aircraft Gate Parking Position used for parking aircraft to enplane and deplane passengers. The passenger loading bridge is considered part of the gate position.

C. Aircraft Service Areas on or adjacent to an aircraft parking position. They are used by airline personnel/equipment for servicing/fueling aircraft and the staging of baggage and freight for loading and unloading of aircraft.

D. Taxi Lanes: Reserved to provide taxiing aircraft with access to and from parking positions.

E. Service/Fire Lanes: Identified rights of way on the apron designated for aircraft ground service vehicles and fire equipment.

F. Fire hydrants or standpipe connections shall not be obstructed by airline vehicles or equipment. A 15-foot clear space shall be maintained.

G. Concourse: Structure and/or facilities normally connecting the main terminal building and the aircraft gate positions. A passageway for circulation between main terminal and the aircraft gate positions.

H. Main Terminal Building: Structure and facilities for the processing and servicing of passengers and baggage and includes:

I. Lobbies, public areas for passenger circulation and services.

J. Airline ticket counters/office areas.

K. Terminal services, public and non-public facilities incidental to flight operations.

L. Outbound/inbound baggage facilities.

M. Federal inspection services.

N. Airport administration and services.

O. Public Way: Public Way is any street, alley, or similar parcel of land essentially unobstructed from the ground to the sky, which is deeded, dedicated or otherwise permanently appropriate to the public for public use and having a clear width of not less than 10-feet.

P. Exit Discharge: For the purposes of exiting, the aircraft ramp area is considered a public way that provides a relative area of safety or refuge from the building.

Q. Temporary Structures: Trailers, carts, displays, vending carts.

R. Airside: Airside is described as the West side, where aircraft resides.

S. Landside: Landside is described as the East side, opposite of airside.

1.10 DESIGN
A. [Airport Requirement: Coordinate fire sprinkler design with Port of Seattle Fire Department and Factory Mutual Engineering. For purposes of Code compliance, Port of Seattle Fire Department shall be the Authority Having Jurisdiction (AHJ).]
B. Systems, extensions or revisions shall be designed and calculated hydraulically by a State of Washington licensed Fire Protection Engineer or Washington NICET Level 3. Riser locations, fire flows and pressures including locations where the measurements were taken, mains, and areas to be designed and installed shall be shown on the contract drawings. Provide a site plan that will show location of the main and fire hydrants. Calculations and drawings shall be stamped and signed by this engineer. Seismic restraint submittal and calculations must be designed and stamped by a licensed Washington State Professional Structural Engineer. Calculations shall utilize an importance factor of 1.5 for Life Safety Systems and 1.0 for others. Restraint detail submittals shall indicate loads imparted to the structure and be approved by the Structural Engineer prior to the installation.
C. The spacing of sprinklers shall not exceed 130 square feet per sprinkler for ordinary hazard areas. Where the design basis is for a light hazard system, the sprinkler spacing shall not exceed 168 square feet.

D. In multi-level buildings a floor control valve and drain assembly shall be provided for every floor including intermediate floors and penthouses. The floor control assembly shall be detailed and shown on the submittal shop drawings.

E. Include a complete riser diagram and shall show riser locations, main header location with details, and Fire Department connection (FDC) location. All mains shall be identified and coordinated on drawings. Fire protection design areas shall be designated on submittal shop drawings. Each floor of a multi-story building shall be shown on the riser diagram.

F. A post indicator valve (PIV) shall be required for every new-sprinklered building. The PIV should be located at least 40-feet from the building, shown on the submittal shop drawings, and shall be a minimum 6-inch valve. All piping between the PIV and the building including the double-check backflow preventer shall be shown on the submittal shop drawings.
G. Every new sprinkler system shall include a double-check backflow preventer. Existing buildings being extensively remodeled or renovated, with existing sprinkler system not already having a PIV or double-check backflow preventer shall have these items added to the system. Double-check backflow preventers shall be installed above grade in the position approved for use (Horizontal or vertical)

H. Standpipes: Standpipe systems and hose connections shall be provided for all airport terminal buildings in excess of two stories (35 ft.) in height or 200-feet in shortest horizontal dimension. Such standpipe and hose system shall be Class III systems installed in accordance with NFPA 14, Standard for the Installation of Standpipe and Hose Systems.
I. Portable Fire Extinguishers: Portable fire extinguishers shall be provided in accordance with NFPA 10, Standard for Portable Fire Extinguishers (IBC 906).

J. Hydrants: Fire hydrants shall be provided on both the ramp and street sides of airport terminal buildings. Such hydrants shall be located at an approximate interval of every 300-feet.

1.11 DESIGN FOR NEW SYSTEMS AND DESIGN FOR EXISTING SYSTEMS
A. [Airport Requirements: A.1 through A.7, B] All areas of the building are to be fully sprinklered, including any areas above ceilings or any voids required to formally meet requirements of NFPA, IBC, Factory Mutual and Port of Seattle Fire Department.

1. New Buildings: The design for new buildings will be based on hydraulically calculated system as follows:
a. Ticketing, Offices, General Public Areas, Concourses, Satellites:

b. 0.15 gpm per square foot over most remote 2,200 sq. ft.

c. Head Spacing: 130 sq. ft. per head maximum.

d. 1/2-inch orifice sprinkler heads rated at 165 F.

e. Non-Public Ramp Level Area:

f. 0.25 gpm per square foot over most remote 2,500 sq. ft.

g. Head Spacing: 100 sq. ft. per head maximum.

h. ½-inch orifice upright sprinkler heads rated at 212 F.

2. Baggage Claim:
a. 0.15 gpm per sq. ft. over most remote 2,000 sq. ft.

b. Head Spacing: 130 sq. ft. per head maximum.

c. 1/2-inch orifice sprinkler heads rated at 165 F.

3. Boiler and Chiller Rooms:

a. 0.25 gpm per sq. ft. over most remote 3,000 sq. ft.

b. Head Spacing: 100 sq. ft. per head maximum.

c. 1/2-inch orifice upright sprinkler heads rated at 286 F.

4. Mechanical Rooms:

a. 0.20 gpm per sq. ft. over most remote 2,000 sq. ft.

b. Head Spacing: 100 sq. ft. per head maximum.

c. 1/2-inch orifice upright sprinkler heads rated at 286 F.

5. Equipment Storage Rooms:
a. 0.20 gpm per sq. ft. over most remote 2,500 sq. ft.

b. Head Spacing: 100 sq. ft. per head maximum.

c. 1/2-inch orifice upright sprinkler heads rated at 286 F.

6. Existing Buildings: The design for existing buildings will be based on hydraulically calculated system as follows:
a. Existing building or areas currently not sprinklered: Provide sprinkler system in accordance with new buildings design parameters.
b. Existing building remodel, currently sprinklered: Provide sprinkler system to match the basis for the existing system wherever possible.

7. Air Handling Units (installed with pre-filters, final filters, or gas phase filters):
a. Units 15-feet in width or less: Three sprinkler (dry) heads located at centerline of unit, one upstream of pre-filter and final filter, one upstream of gas phase filter and one downstream of gas phase filter.

b. Units greater than 15-feet in width: Six sprinkler (dry) heads located at centerline of unit, equally spaced, two upstream of pre-filter and final filter, two upstream of gas phase filter and two downstream of gas phase filter.

B. A 500 gpm hose allowance shall be added to the base of each riser demands

C. Obtain latest water supply engineering test data prior to design. The proposed sprinkler system demand must be 10-percent or 10 psi (whichever is greater) below the water supply curve. [Contact Port of Seattle Fire Department for water supply information].
D. Existing piping shall be shown for the complete system on the submittal shop drawings with elevation, pressure and supply connections etc. per NFPA 13 for new Work connecting to existing systems on remodel projects.

E. Earthquake bracing for the sprinkler systems shall be designed in accordance with FM Global Data Sheets 2-0, “Installation Guidelines for Automatic Sprinklers”, 2-8, “Earthquake Protection for Water-Based Fire Protection Systems.” Earthquake bracing design calculations are to be submitted to the Port of Seattle for review and approval.

F. Precautions Against Freezing: In general, sprinkler systems with more than six heads subjected to freezing conditions shall be provided with independent dry type sprinkler protection system. Provide dry pendent or sidewall heads for sprinkler system with six or less sprinkler heads subjected to freezing conditions with wet piping in heated space. Heat tape is not permitted.
G. Provide guards where clear height under sprinkler head is less than 7'-0”.

PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 VALVES

Piping, fittings, and materials in this section are generally restricted to 175 psi working pressure (Airport requirement). For other pressure and temperature ratings, additional specifications and restrictions are required.

Edit the following descriptive specifications to identify Project requirements and to eliminate any conflict with manufacturers (products) specified above.

A. Gate Valves:

1. Up to and including 2 inches: Bronze body and trim, rising stem, hand wheel, solid wedge or disc, threaded ends.

2. Over 2 inches: Iron body, bronze trim, non-rising rising stem pre-grooved for mounting tamper switch, hand wheel, OS&Y, solid [rubber covered] bronze or cast iron wedge, flanged or grooved ends.

3. Over 4 inches: Iron body, bronze trim, OS&Y, non-rising stem with bolted bonnet, solid [rubber covered] bronze wedge, flanged ends, and iron body indicator post assembly.
Airport Requirement (Remove above and replace with following)
B. [Gate Valves: Cast or ductile iron gate valve, outside screw and yoke (OS&Y), non-rising stem, bronze mounted, 250 psi rated working pressure, double disc, parallel seats, grooved or flanged ends. Valve shall be equipped with FM & UL approved tamper switch. UL listed and FM approved for fire service.]

C. [Airport Requirement: Dry Pipe Valve:
1. Cast or ductile iron, low-differential type, 300 psi rated working pressure, grooved or flanged ends. The valve internal components shall be replaceable without removing the valve from the installed position. The valve shall be externally resettable [and initially set at 13 psi minimum]].
D. Globe [or Angle] Valves:

1. Up to and including 2 inches: Bronze body, bronze trim, rising stem and hand wheel, inside screw, renewable rubber disc, threaded ends, with back-seating capacity [packable under pressure].

2. Over 2 inches: Iron body, bronze trim, rising stem, hand wheel, OS&Y, plug-type disc, flanged ends, renewable seat and disc.

E. Ball Valves:

1. 600 psi cold working pressure, bronze, 2-piece body forged brass, chrome plated or stainless steel full port ball, PTFE or RTFE seats, and stuffing box ring, lever handle, threaded ends. UL/FM approval for installation in fire systems. FPPI 2R97, Apollo 64, Viking FBV3, Or Approved Equal.

F. Butterfly Valves:

1. Bronze Body: Stainless steel disc, resilient replaceable seat, threaded or grooved ends, extended neck, hand wheel and gear drive and integral indicating device [, and built-in tamper proof switch rated [10] [___ amp at 115 volt AC].

2. Cast or Ductile Iron Body: Cast or ductile iron, chrome or nickel plated ductile iron or aluminum bronze disc, resilient replaceable EPDM seat, wafer, lug, or grooved ends. With extended neck, hand wheel and gear drive and integral indicating device [and [internal] [external] tamper switch rated [10] [___ amp at 115 volt AC].

G. Check Valves:

1. Up to and including 2 inches: Bronze body and swing disc, rubber seat, threaded ends.

2. Over 2 inches: Iron body, bronze trim, swing check with rubber disc, renewable disc and seat, flanged ends [with automatic ball check].

3. 4 inches and over: Iron body, bronze disc with stainless steel spring, resilient seal, threaded, wafer, or flanged ends.
Airport Requirement (Remove above and replace with following)

H. [Check Valve:

1. Iron body, bronze or stainless disc with stainless steel spring, resilient seal, 250 psi rated, flanged or grooved ends suitable for vertical or horizontal position. Include automatic drains as required by NFPA 14. Manufacturers to be Viking, Tyco, Reliable, Grinnell, Or Approved Equal]
I. [Airport Requirement: Detector Check Assembly:

1. One-piece, cast iron body check valve and meter assembly, 175 psi rated working pressure, flanged ends, low pressure loss, meter in bypass with check and gate valve, bronze tin plated seats, stainless steel shafts, bronze clapper arm. Watts, Hersey, Cla Val or Febco as approved for installation by WA State DOH.]

J. [Airport Requirement: Double Check Valve Assembly:

1. Two internally loaded approved one-piece, cast iron body check valves, 175 psi rated working pressure, flanged ends, low pressure loss, installed as a unit between two gate valves, bronze tin plated seats, stainless steel shafts, bronze clapper arm. Hersey, Watts, Cla Val, Febco as approved for installation by State DOH.]
K. [Airport Requirement: Alarm Check Valve:
1. Cast or ductile iron water flow alarm check valve, 225 psi rated working pressure, grooved or flanged ends. The valve internal components shall be replaceable without removing the valve from the installed position.]

L. Dry Pipe Sprinkler Alarm Valve: Cast or ductile iron, low-differential check type valve, 300 psi rated working pressure, with divided seat ring, rubber faced clapper to automatically actuate water motor alarm [and electric alarm], with accelerator. Grooved or flanged ends; with test and drain.

M. Water Motor Alarm: Hydraulically operated impeller type alarm with aluminum alloy [chrome plated] [red enameled] [___] gong and motor housing, nylon bearings, and inlet strainer.

N. Drain Valves:

1. 600 psi cold working pressure, bronze, 2-piece body forged brass, chrome plated or stainless steel full port ball, PTFE or RTFE seats, and stuffing box ring, lever handle, threaded ends. UL/FM approval for installation in fire systems. Include with hose thread nipple, cap, and chain. FPPI 2R97, Apollo 64, Viking FBV3, Or Approved Equal.

O.  [Airport Requirement: Automatic Ball Drip Valves:

1. Bronze body and ball: Designed to drain water (leak) in open position and to close when flow of water exceeds 4 through 10 gallons per minute; 175 psi rated working pressure. UL listed and FM approved.]
2.2 AIRPORT REQUIREMENT: ALARM BELL
A. 10-inch diameter, Red 24 VDC, System Sensor Model SSM, Viking, Reliable, Or Approved Equal.]

2.3 AIRPORT REQUIREMENT: WATER FLOW DETECTOR
A. Wet Pipe System: Pressure type, 2 SPDT, form C contacts; System sensor Model EPS10-2, Reliable, Viking, Or Approved Equal.
B. Wet Pipe System (Remote Riser and Floor): Vane type, 2 SPDT, form C contacts; System sensor Model WFD, Potter Electric Company, VSR series, Or Approved Equal.  
C. Dry Pipe System: Pressure type, 2 SPDT, form C contacts.    
2.4 [AIRPORT REQUIREMENT: SUPERVISORY SWITCHES
A. UL Listed, FM approved, and conforming to NFPA 72.

B. Valves: System Sensor Model OSY2, PIBV2, Viking, Reliable, Or Approved Equal.

C. High/Low Air Supervisory Switch (at each dry valve assembly): System Sensor, Potter Electric Signal Company, Or Approved Equal.. Wet Pipe System: Pressure type, 2 SPDT, form C contacts.  
2.5 [AIRPORT REQUIREMENT: PRESSURE GAGES
A. 3-1/2-inch diameter, dial face, phosphor bronze bourbon type, steel or brass case, glass lenses, 0-300 psi range. UL listed and FM approved.

2.6 PRESSURE MAINTENANCE PUMP
A. Perform Work in accordance with [NFPA 13] [FM] [State of Washington] [City of SeaTac] [Port of Seattle] standards. [Use Port of Seattle Standards only for Airport].
B. Type: Close coupled motor and positive displacement pump unit.

C. Construction: Bronze with stainless steel shafts, carbon bearings.

D. Performance: [___] psi differential pressure.

E. Motor: Open drip proof, permanently lubricated.

F. Accessories: Include [flexible hose connections] [inlet strainer] [relief valve] [steel mounting plate].

G. Operation: Automatic with pressure switch actuation
[Airport Requirement: When designing dry systems at Airport, use Boiler Room provided compressed air when possible and allowed by Fire Department and possibly delete above]
2.7 PUMPER CONNECTION
A. Provide a quick connect fitting mounted per the contract drawings. Quick connect fitting shall be 5” Storz adapter in compliance with RCW 70.75.010.
B. Material to be hardcoat anodized MIL-A-8625-F, type 3, dark grey of 6061-T6.

C.  Aluminum and cap secured to nozzle with 2 stainless screws set 180 deg apart. The cap shall be tethered with a 0.125” vinyl coated aircraft cable.
D. All parts, cables, and levers to be AISI 304/316 stainless steel. Storz gasket shall be BUNA-N.  
E. Quick connect fitting shall be 5” Storz to Rigid Rocker Lug Style and connect with threads to 6” pipe per the contract drawings.
F. Provide escutcheon ring or identification plate lettered AUTO SPKR. Harrington HSFR Series, Red Head Brass S-37 Series, Guardian 6618 with 6645 cap and wire, Or Approved Equal.
2.8 [AIRPORT REQUIREMENT] WALL HYDRANTS OR FIRE DEPARTMENT CONNECTION (FDC)
A. [Airport] Same requirements as pumper connection above per Port of Seattle Fire Department requirements; Wall Plate lettered WALL HYDRANT or FDC, as required.]
2.9 FIRE DEPARTMENT CONNECTION (FDC)
A. Type: [Flush mounted wall type with [brass] [chrome plated] finish.] [Free standing type with ductile iron pedestal] [brass] [chrome plated] [red enamel finish].

B. Outlets: [Two] [___] way with thread size to suit fire department hardware; threaded dust cap and chain of matching material and finish.

C. Drain: [3/4 inch] [___ inch] automatic drip, [outside] [connected to 4” drain].

D. Label: "SPRINKLER - FIRE DEPARTMENT CONNECTION"
2.10 FIRE HYDRANT
A. Standards: These specifications are to be used in conjunction with the latest edition of AWWA Standard C502 for Dry-Barrel Fire Hydrants.
B. General:

1. The hydrants shall be a standard pattern of a single manufacturer approved by the Engineer. The name or mark of the manufacturer, size of the valve opening, and the year made shall be plainly cast in raised letters and so placed on the hydrant barrel as to be visible after the hydrant is installed.

C. Type and Mounting

1. All hydrants shall be designed for a minimum working pressure of 250 psig and 500 psig test pressure. The manufacture shall conform to AWWA C502 and the following requirements below for workmanship, design, and material. The hydrant body shall be cast iron, fully mounted with approved non-corrodible metals. All wear surfaces shall be bronze or other non-corrodible material. There shall be no moving bearing or contact of iron or steel with iron or steel. All contact surfaces shall be finished or machined and all wearing surfaces shall be easily renewable. The design of the hydrant shall be such that all working parts may be removed through the top of the hydrant. The hydrant stem shall have the AWWA specified number of turns to open the gate and area equal to the area of the valve opening.

D. End Connection: The dimensions of the bell or hub end connection shall conform to the dimensions of AWWA Standard C100. The dimensions of the mechanical joint (if used) shall conform to AWWA C110.

E. Manufacturers: M&H Reliant Style 929, Mueller Super Centurion, Kennedy Guardian, Or Approved Equal.

F. Hydrant foot valve to be installed no less than 4 feet and no more than 10 feet from the base of the hydrant.

G. Connections:

1. Hydrant connection pipe size: 6 inches.

2. Standpipe Minimum inside diameter: 7 inches

3. Valve opening full port inside diameter: 5 inches.

4. Auxiliary gate valve: 6 inches.

5. 2 side hose nozzle connections with 2-1/2” NST, and 7.5 threads per inch at 60 degree V thread. Thread length of 1 inch. Root diameter of thread to be 2.8715 inches. Outside diameter of finished nozzle to be 3.0625 inches.
6. Steamer Nozzle: Storz 5 inch Steamer Port Hydrant Adapter with blind cap and cable to be installed on all fire hydrants. Steamer details:
a. 4 inch Pacific Coast Pumper thread; six threads per inch.
b. Outside diameter: 4.828 inches.
c. Thread root diameter: 4.580 inches.
d. Thread pattern and length of male nipple: P.C.P. Standard.
e. Storz 5 inch Steamer Port Hydrant Adapter:
(1) Quick connect fitting shall be 5” Storz adapter in compliance with RCW 70.75.010. Material to be hardcoat anodized MIL-A-8625-F, type 3, dark grey of 6061-T6 Aluminum and cap secured to nozzle with 2 stainless screws set 180 deg apart. The cap shall be tethered with a 0.125” vinyl coated aircraft cable. All parts, cables, and levers to be AISI 304/316 stainless steel. Storz gasket shall be BUNA-N. Quick connect fitting shall be 5” Storz to Rigid Rocker Lug Style and connect with threads to 6” pipe per the contract drawings. Provide escutcheon ring or identification plate lettered AUTO SPKR. Harrington HSFR Series, Red Head Brass S-37 Series, Guardian 6618 with 6645 cap and wire, Or Approved Equal.
H. All upright hydrants shall be provided with collision protection, breakaway devices, and sidewalk flanges.
I. Mega-lug type connections are not approved for installation without thrust blocking or rodding.
J. All hydrants shall be painted red with reflectorized silver top. Paint is based upon Sherwin Williams Fast Dry Acrylic Enamel (F78R27), equivalent by Benjamin Moore, Pittsburgh, Carboline, Tnemec, Kelly-Moore, Parker Paint, Or Approved Equal. This is a water based product used for the red base. The top is based upon Rust-Oleum High Performance Acrylic Enamel (5215) equivalent by Benjamin Moore, Pittsburgh, Carboline, Tnemec, Kelly-Moore, Parker Paint, Or Approved Equal. This is also a water based product. Reflectorized glass beads to be Potter Industries “Highway Safety Spheres”, Brite Blend by Flex-O-Lite, Swarco Beads from Swarco Industries, Or Approved Equal.  The beads are to be applied to the silver top only.”
2.11 BURIED PIPING

A. Steel Pipe: [ASTM A53] [NFPA 24] [or] [ASME B36.10] Schedule 40 [galvanized] [, with ASME C105 polyethylene jacket, or double layer, half-lapped 10 mil polyethylene tape]. [Airport Requirements (Remove above and replace with following): Below Grade Piping shall be Standard AWWA C151 with AWWA C111 rubber jacketed joints. Piping below grade shall be dielectrically separated from bedding material and be wrapped with ASME C105 polyethylene jacket or double layer half lapped 10 mil polyethylene tape. Schedule 10, 20, 30 and flow piping shall are not allowed at Port of Seattle Aviation Facilities.]
B. Steel Fittings: [ASME B16.9, wrought steel, butt welded] [ASME B16.25, butt weld ends] [ASTM A234, wrought carbon steel and alloy steel] [ASME B16.5, steel flanges and fittings] [ASME B16.11, forged steel socket welded and threaded] [with double layer, half-lapped 10 mil polyethylene tape].

1. Cast Iron Fittings: ASME B16.1, flanges and flanged fittings.

2. Joints: AWS D1.1, welded.

3. Casing: [Closed glass cell insulation] [Polyurethane insulation with high density polyethylene jacket and heat shrink sleeves] [___].  
4. Thrust Restraint: Thrust restraint, if required, shall be designed by an individual experienced in this type of environment, and shall be approved by the Engineer.
Airport Requirements (Remove above item A and replace with following 2 paragraphs)
5. [Below Grade Fittings: Fittings shall be Standard AWWA C110 or steel in accordance with ASME B16.9 welded or cast iron in accordance with ASME 16.1 flanged. Joints shall be AWWA C111, rubber gasketed. Fittings below grade shall include polyethylene jacket with heat shrink sleeves. Mechanical Grooved Couplings are not allowed below grade.

C. Thrust restraint for below grade fittings shall be concrete thrust blocks and shackles or as approved by Aviation Facilities & Infrastructure. Thrust restraints shall be shown on the submittal shop drawings.]
2.12 ABOVE GROUND PIPING

A. Steel Pipe: [ASTM A53] [ASTM A135] [ASTM A135 UL listed, threadable, light wall] [ASTM A795] [or] [ASME B36.10] Schedule [5] [10] [40] [black] [galvanized].

1. Steel Fittings: [ASME B16.9, wrought steel, butt welded] [ASME B16.25, butt weld ends] [ASTM A234, wrought carbon steel and alloy steel] [ASME B16.5, steel flanges and fittings] [ASME B16.11, forged steel socket welded and threaded].

2. Cast Iron Fittings: [ASME B16.1, flanges and flanged fittings] [ASME B16.4, threaded fittings].

3. Malleable Iron Fittings: [ASME B16.3, threaded fittings] [ASTM A47].

4. Mechanical Grooved Couplings: Malleable iron housing clamps to engage and lock, "C" shaped elastomeric sealing gasket, steel bolts, nuts, and washers; galvanized for galvanized pipe.

5. Mechanical Formed Fittings: Carbon-steel housing with integral pipe stop and O-ring pocked and O-ring uniformly compressed into permanent mechanical engagement onto pipe.
Airport Requirements (Remove above item A 1-5 and replace with following 2 paragraphs)
B. [Above Grade Piping 4” and under shall be steel Schedule 40 ASTM A53 seamless or ERW. Piping over 4” shall be Standard Schedule ASTM A53 seamless or ERW. Schedule 10, 20, 30 and flow piping are not allowed at Port of Seattle Aviation Facilities. Provide galvanized piping per ASTM A123 and fittings for all dry systems and systems installed in unconditioned spaces. Pipe fittings with welds shall have all welds epoxy primed. All systems installed outdoors shall be painted including piping, joints, fittings, couplings, hangers, and appurtenances. Paint to match color of surroundings. Flexible type piping or adjustable type drop nipples located on branches for the purpose of sprinkler head installation is not allowed.
C. Above Grade Fittings shall be steel in accordance with ASME B16.9 welded, B16.25 welded, B16.5 flanged, B16.11 welded/threaded, ASTM A234 welded, cast iron in accordance with ASME 16.1 flanged, ductile iron in accordance with ASTM A536 grooved, or malleable iron in accordance with ASME B16.3 threaded per ASTM A47. Fittings to be standard pattern flow type or short pattern with flow characteristics equal to standard pattern. Fittings above grade shall be actual elbows, tees, reducers and other required fittings.  Coupling reducers, coupling tees, or mechanical tees are not allowed. Plain end fittings or drain elbows are not allowed.

D. Couplings shall consist of two standard weight ASTM A536, Grade 65-45-12 ductile iron housings, and pressure responsive EPDM or nitrile gasket for service temperatures of -20 deg F to 180 deg F minimum, and ASTM A183 Grade 2 zinc-electroplated steel bolts and nuts conforming to ASTM A563. Rigid couplings to be utilized that are in conformance with ANSI B31.1 and allow for working pressures up to 750 psi when used on standard roll or cut grooved pipe. Flexible couplings to be utilized in vibration transmission applications or seismic. Flexible couplings shall not be used in place of expansion joints. Flange adapters to comply with type of grooved system utilized. All dry type systems shall utilize flushseal type gaskets.
E. Weld-o-lets, thread-o-lets, or actual tees with mechanical couplings are the only connections allowed at pipe connections where more than two connections are required (tees/crosses). Coupling tees and mechanical tees are not allowed.
2.13 RISER DRAIN
A. Copper Tubing, ASTM B75 or ASTM B88, Type M, hard drawn.

2.14 ABOVEGROUND PIPE IDENTIFICATION
A. Manufacturers: Seton, Wesline, M.S.I., W.H. Brady, Or Approved Equal.

B. Materials: Self Adhesive Vinyl or pre-coiled type with over coated UV resistant ink and heavy duty vinyl. Seton model M3968, Wesline, M.S.I., W.H. Brady, Or Approved Equal.
C. Piping in concealed spaces (ceiling and crawl spaces, plumbing chases, at access doors, etc.) shall have the identification applied prior to concealment. Piping in mechanical rooms and spaces and other areas where exposed to view (boiler rooms, utility tunnels, fan rooms, pump rooms, etc.) shall have the identification applied after painting.

D. [Airport Requirement, D.1. through D.4.] Fire protection pipe shall have 3-band color-coding system applied based upon the following (reading downstream in direction of flow):

1. The first (upstream) band is to be not less than three-fourths inch (3/4inch) wide and is to indicate media (hazard) indicator consistent with all standard adopted color schemes as follows

2. The second (middle) band is to be not less than three-quarters inch (3/4inch) wide but the same width as the first and is to indicate “Temperature Range” and is to be spaced three-fourths inch (3/4inch) from the first band.

3. The third (downstream) band is to be not less than one and one-half inches (1 ½ inch) wide or not less than twice the width of the preceding bands and is to indicate the “media” and “direction” and spaced three-fourths inch (3/4inch) from the preceding band. This wide band indicates the direction of flow.
4. When flow can be in either direction, a second one and one-half inch (1 ½ inch) band is to follow the first band arranged to indicate the probable principle flow direction and located three-fourths inch (3/4 inch) from the adjacent (i.e., four (4) bands are required on reversible-flow piping).
E. [Airport Requirement] Fire Protection Pipe Banding shall be colored Red (.75”), Green (.75”), Blue (1.5”).
F. When applied to dark colored piping, provide a white background sticker full circumference and extending 1” beyond each end of [3 band] identification [bands].

2.15 PIPE HANGERS AND SUPPORTS

A. Conform to NFPA 13, Chapter 9, [NFPA 14 for Standpipes and Hoses]. All fire protection/suppression hangers shall be UL listed and FM approved. All hanger systems to be approved by a Structural Engineer licensed in Washington State.
B. Side beam clamps shall be tandem with channel support. Single side beam clamps not allowed.
C. Pipes are not to be used for support of systems, including substitution for channel.
D. U hooks are not allowed for longitudinal bracing.
E. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: [Malleable iron (Airport requirement)] [Carbon steel], adjustable clevis.
F. Hangers for Pipe Sizes 2 inch and Over: Carbon steel, clevis, pipe used as a support not allowed.
G. Multiple or Trapeze Hangers: Steel strut channels with welded spacers and hanger rods. Strut systems supporting pipe over 2” shall be structural members with approved attachments per Structural Engineer. Pipe used as a support not allowed.
H. Wall Support for Pipe Sizes to 3 inches: Steel Strut channel.
I. Wall Support for Pipe Sizes 4 inches and Over: Welded steel bracket and wrought steel clamp.

J. Vertical Support: [Steel riser clamp supported from strut mounted to floor. Support resting on pipe sleeves or concrete is not allowed (Airport requirement)] [Angle ring].

K. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support.
PART 3   EXECUTION

3.1 PREPARATION

A. Ream pipe and tube ends. Remove burrs. [Bevel plain end ferrous pipe]

B. Remove scale and foreign material, from inside and outside, before assembly.

C. Prepare piping connections to equipment with flanges or unions.

3.2 INSTALLATION

A. Install piping in accordance with [NFPA 13 for sprinkler systems] [NFPA 14 for standpipe and hose systems] [and] [NFPA 24 for service mains].

OR

B. [Airport Requirement: Plastic, PVC, CPVC, or other plastics are not allowed for any piping, products, accessories, receptacles, valves, risers, or other.]
C. [Airport Requirement: Existing systems shall be drained and temporary fire watch coordinated/provided prior to embarking upon Work. Standard Port of Seattle Aviation shut-down procedures shall be followed.]

D. [Airport Requirement: Obtain Hot Work permits for any required welding or other type of Work related to Hot Work Permits.]

E. [Airport Requirement: Components and Installation: Piping system and components shall be rated for 175 psig minimum working pressure.]
F. [Airport Requirement Fire Department Connections shall be in accordance with Port of Seattle Fire Department Standards. Pipe to risers to be 6” in size. Pumper connections or wall hydrants shall be installed no less than 28-inches, nor more than 38-inches above the surrounding grade unless otherwise directed by Owner's representative. (Contractor shall coordinate with Owner's representative prior to installation). Provide ball valve for air vent in top of feeder piping and drain valve for all piping that services pumper connections, FDC, or Wall Hydrants.]
G. Install double check valve assemblies as specified and shown, with adequate space for servicing and maintenance or as directed by the Port of Seattle.
H. [Airport Requirement Install detector check valves in approved vault or otherwise as specified, shown, or as directed by the Port of Seattle Water Purveyor (Facilities and Infrastructure).]
I. Check valve drains to be routed to sprinkler drain piping system for risers with schedule 40 steel pipe. Size drains for flow requirements.
J. Route piping in orderly manner, plumb and parallel to building structure. Maintain gradient.

K. Install piping to conserve building space, to not interfere with use of space and other Work.

L. Group piping whenever practical at common elevations. Maintain a minimum of 12” clear adjacent to pipes running in parallel where maintenance staff may be required to assemble or dissemble pipe, equipment, or other appurtenances.
M. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

N. Pipe Hangers and Supports:

1. Install in accordance with [NFPA 13] [and] [NFPA 14].

2. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent Work.

3. Place hangers within 12 inches of each horizontal elbow.

4. Use hangers with 1-1/2 inch minimum vertical adjustment. Design hangers for pipe movement without disengagement of supported pipe.

5. Support vertical piping at every [other] floor. Support riser piping independently of connected horizontal piping.

6. Where several pipes can be installed in parallel and at same elevation, provide multiple or trapeze hangers.

7. [Manufactured hangers are normally supplied in black steel.]
8. Prime coat exposed steel hangers and supports. [Refer to Section 09 90 00 - Paints and Coatings] Hangers and supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.

O. Slope piping and arrange systems to drain at low points. Use eccentric reducers to maintain top of pipe level. Elbow tees or elbow drains are not allowed.
P. Prepare pipe, fittings, supports, and accessories for finish painting. Where pipe support members are welded to structural building framing, scrape, brush clean, and apply one coat of primer to welding. Refer to Section 09 90 00 - Paints and Coatings.

Q. Do not penetrate building structural members unless indicated.

R. When installing more than one piping system material, ensure system components are compatible and joined to ensure the integrity of the system. Provide necessary joining fittings. Ensure flanges, union, and couplings for servicing are consistently provided.

S. Die cut threaded joints with full cut standard taper pipe threads with non-toxic joint compound applied to male threads only.

T. Install valves with stems upright or horizontal, not inverted. Remove protective coatings after installation.

U. Provide [gate] [ball] [or] [butterfly] valves for shut-off or isolating service.

V. Provide drain valves at main shut-off valves, low points of piping and apparatus. Drain piping to be min ½” (size as necessary for drain device). Drain receptacles to be minimum 6” diameter.
W. Install buried shut-off valves in valve box. Provide post indicator.

X. Provide approved [double check valve] [back-flow preventer] [___] assembly at sprinkler system water source connection.

Y. Locate fire department connection with sufficient clearance from walls, obstructions, or adjacent Siamese connectors to allow full swing of fire department wrench handle. [Minimum clear distance of [40’] from the structure.]

Z. Locate outside alarm-gong on building wall [as indicated] [___]

AA. Place pipe runs to minimize obstruction to other Work.

AB. Place piping in concealed spaces above finished ceilings.

AC. Install and connect to fire pump system in accordance with NFPA 13 and FM Fire Protection Pipe identification shall be applied on every riser, 25 foot intervals, and within 3 feet of any turn or bend in the fire protection mains. Fire Protection Mains 2” and over shall have identification applied. Fire protection branch piping and mains under 2” do not require identification.
AD. Risers shall be identified by a riser number. Sprinkler riser number stickers shall be applied on risers and on all piping 3” and larger. Identifying markings to be spaced same as Fire Protection Pipe identification.
AE. Water mains shall be installed, flushed and tested per the International Fire Code and NFPA 24 “Private Fire Service Mains and Their Appurtenances.”
AF. [Airport Requirement: All installations shall be approved by Port of Seattle Facilities & Infrastructure Department and by Port of Seattle Fire Department prior to construction.]
AG. [Airport Requirement: Port of Seattle Fire Department shall inspect all installations prior to burial.]
AH. [Airport Requirement: Port of Seattle Fire Department shall witness all tests. Contractor will present all necessary test forms at the time of the test. All tests require 48 hours advance notice to Port of Seattle Water Department (Facilities & Infrastructure) and Port of Seattle Fire Department.]
3.3 INTERFACE WITH OTHER PRODUCTS

A. Inserts and Sleeves:

1. Sleeve pipes passing through partitions, footings, walls, and floors. Seal pipe and sleeve penetrations to achieve fire resistance equivalent to fire separation required.
2. Provide schedule 40 steel sleeves for placement in concrete forms. Allow for NFPA required clearance from sleeve to pipe. Sleeve shall extend 2” above concrete finish.
3. Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete beams.

4. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 inches or as required by Structural Engineer.
5. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
B. Testing: Test piping systems to 150 psi and base results on NFPA (any allowed leakage). Require test be witnessed by Authority having jurisdiction.
3.4 CLEANING

A. Section 01 74 00 - Cleaning.

B. Clean entire system after all other construction is complete.
C. Flush entire piping system of foreign matter in accordance with NFPA.
PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
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