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SECTION 02510A

WATER DISTRIBUTION SYSTEM

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 1599 (1999) Resistance to Short-Time Hydraulic
Failure Pressure of Plastic Pipe, Tubing,
and Fittings

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly (Vinyl
Chloride) (CPVC) Compounds

ASTM D 2467 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pipe Fittings, Schedule 80

ASTM D 2564 (1996a) Solvent Cements for Poly(Vinyl
Chloride) (PVC) Plastic Piping Systems

ASTM D 2657 (1997) Heat Fusion Joining Polyolefin Pipe
and Fittings

ASTM D 2774 (1994) Underground Installation of
Thermoplastic Pressure Piping

ASTM D 2855 (1996) Making Solvent-Cemented Joints with
Poly (Vinyl Chloride) (PVC) Pipe and
Fittings

ASTM D 2996 (1995) Filament-Wound "Fiberglass"

(Glass-Fiber-Reinforced
Thermosetting-Resin) Pipe

ASTM D 2997 (1995) Centrifugally Cast "Fiberglass"
(Glass-Fiber-Reinforced
Thermosetting-Resin) Pipe

ASTM D 3139 (1998) Joints for Plastic Pressure Pipes
Using Flexible Elastomeric Seals

ASTM D 3839 (1994a) Underground Installation of
"Fiberglass" (Glass-Fiber-Reinforced
Thermosetting Resin) Pipe

ASTM D 4161 (1996) "Fiberglass" (Glass-Fiber-Reinforced
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Thermosetting Resin) Pipe Joints Using
Elastomeric Seals

(1999) Elastomeric Seals (Gaskets) for
Joining Plastic Pipe

(1998) Oriented Poly(Vinyl Chloride),
PVCO, Pressure Pipe

AMERICAN WATER WORKS ASSOCIATION (AWWA)

B300

B301

Cl04

C1l10

Cl1i1

Cl15

Cl51

C153

C500

C509

C600

C606

Cé651

C900

Co01

(1992) Hypochlorites
(1992) Liquid Chlorine

(1995) Cement-Mortar Lining for
Ductile-Iron Pipe and Fittings for Water

(1993) Ductile-Iron and Gray-Iron
Fittings, 3 In. Through 48 In. (75 mm
through 1200 mm), for Water and Other
Liquids

(1995) Rubber-Gasket Joints for
Ductile-Iron Pressure Pipe and Fittings

(1996) Flanged Ductile-Iron Pipe With
Ductile-Iron or Gray-Iron Threaded Flanges

(1996) Ductile-Iron Pipe, Centrifugally
Cast, for Water or Other Liquids

(1994; Errata Nov 1996) Ductile-Iron
Compact Fittings, 3 In. Through 24 In. (76
mm through 610 mm) and 54 In. through 64
In. (1,400 mm through 1,600 mm) for Water
Service

(1993; C500a) Metal-Sealed Gate Valves for
Water Supply Service

(1994 ; Addendum 1995) Resilient-Seated
Gate Valves for Water Supply Service

(1993) Installation of Ductile-Iron Water
Mains and Their Appurtenances

(1997) Grooved and Shouldered Joints

(1992) Disinfecting Water Mains

(1997; C900a) Polyvinyl Chloride (PVC)
Pressure Pipe, 4 In. Through 12 In., for
Water Distribution

(1996) Polyethylene (PE) Pressure Pipe and

Tubing, 1/2 In. Through 3 In., for Water
Service
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AWWA C909 (1998) Molecularly Oriented Polyvinyl
Chloride (PVCO) Pressure Pipe, 4 IN
through 12 IN (100 mm through 300 mm), for
Water Distribution

AWWA C950 (1995) Fiberglass Pressure Pipe
AWWA M23 (1980) Manual: PVC Pipe - Design and
Installation

ASBESTOS CEMENT PIPE PRODUCERS ASSOCIATION (ACPPA)

ACPPA Work Practices (1988) Recommended Work Practices for A/C
Pipe

DUCTILE IRON PIPE RESEARCH ASSOCIATION (DIPRA)

DIPRA-Restraint Design (1997) Thrust Restraint Design for Ductile
Iron Pipe

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 24 (2002) Installation of Private Fire
Service Mains and Their Appurtenances

NFPA 49 (1994) Hazardous Chemicals Data

NFPA 325-1 (1994) Fire Hazard Properties of Flammable
Liquids, Gases, and Volatile Solids

NFPA 704 (2001) Identification of the Fire Hazards
of Materials for Emergency Response

NSF INTERNATIONAL (NSF)

NSF 14 (1998) Plastics Piping Components and
Related Materials

NSF 61 (1999) Drinking Water System Components -
Health Effects (Sections 1-9)

.2 PIPING

This section covers water service lines, and connections to building
service at a point approximately 5 feet outside buildings and structures to
which service is required. The Contractor shall have a copy of the
manufacturer's recommendations for each material or procedure to be
utilized available at the construction site at all times.

2.1 Service Lines

Piping for water service lines 3 inchesand larger shall be ductile iron,
polyvinyl chloride (PVC) plastic, filament-wound or centrifugally cast
reinforced thermosetting resin or reinforced plastic mortar pressure pipe,
unless otherwise shown or specified.
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2.2 Sprinkler Supply Lines

Piping for water lines supplying sprinkler systems for building fire
protection shall conform to NFPA 24 from the point of connection with the
water distribution system to the building 5 foot line.

.2.3 Potable Water Lines

Piping and components of potable water systems which come in contact with
the potable water shall conform to NSF 61.

.2.4 Plastic Piping System

Plastic piping system components (PVC, polyethylene, thermosetting resin
and reinforced plastic mortar pressure) intended for transportation of
potable water shall comply with NSF 14 and be legibly marked with their
symbol.

.2.5 Excavation, Trenching, and Backfilling

Excavation, trenching, and backfilling shall be in accordance with the
applicable provisions of Section 02316a EXCAVATION, TRENCHING, AND
BACKFILLING FOR UTILITIES SYSTEMS, except as modified herein.

.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Installation.

The manufacturer's recommendations for each material or
procedure to be utilized.

Waste Water Disposal Method.

The method proposed for disposal of waste water from hydrostatic
tests and disinfection, prior to performing hydrostatic tests.

Satisfactory Installation.

A statement signed by the principal officer of the contracting
firm stating that the installation is satisfactory and in
accordance with the contract drawings and specifications, and the
manufacturer's prescribed procedures and techniques, upon
completion of the project and before final acceptance.

SD-06 Test Reports
Bacteriological Disinfection.
Test results from commercial laboratory verifying disinfection.
SD-07 Certificates
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Manufacturer's Representative.

The name and qualifications of the manufacturer's representative
and written certification from the manufacturer that the
representative is technically qualified in all phases of PE, RTRP,
and/or RPMP pipe laying and jointing and experienced to supervise
the work and train the Contractor's field installers, prior to
commencing installation.

Installation.

A statement signed by the manufacturer's field representative
certifying that the Contractor's personnel are capable of properly
installing the pipe on the project.

Meters.

Manufacturer's certificate stating that each meter furnished has
been tested for accuracy of registration and compliance with the
accuracy and capacity requirements of the appropriate AWWA
standard.

.4 HANDLING

Pipe and accessories shall be handled to ensure delivery to the trench in
sound, undamaged condition, including no injury to the pipe coating or
lining. If the coating or lining of any pipe or fitting is damaged, the
repair shall be made by the Contractor in a satisfactory manner, at no
additional cost to the Government. No other pipe or material shall be
placed inside a pipe or fitting after the coating has been applied. Pipe
shall be carried into position and not dragged. Use of pinch bars and
tongs for aligning or turning pipe will be permitted only on the bare ends
of the pipe. The interior of pipe and accessories shall be thoroughly
cleaned of foreign matter before being lowered into the trench and shall be
kept clean during laying operations by plugging or other approved method.
Before installation, the pipe shall be ingpected for defects. Material
found to be defective before or after laying shall be replaced with sound
material without additional expense to the Government. Rubber gaskets that
are not to be installed immediately shall be stored in a cool and dark
place.

4.1 Polyethylene (PE) Pipe Fittings and Accessories

PE pipe, fittings, and accessories shall be handled in conformance with
AWWA C901.

4.2 Miscellaneous Plastic Pipe and Fittings

Polyvinyl Chloride (PVC), Reinforced Thermosetting Resin Pipe (RTRP), and
Reinforced Plastic Mortar Pressure (RPMP) pipe and fittings shall be
handled and stored in accordance with the manufacturer's recommendations.
Storage facilities shall be classified and marked in accordance with NFPA
704, with classification as indicated in NFPA 49 and NFPA 325-1.
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PART 2 PRODUCTS
2.1 PIPE

Pipe shall conform to the respective specifications and other requirements
specified below.

2.1.1 Plastic Pipe
2.1.1.1 PE Plastic Pipe

Pipe, tubing, and heat-fusion fittings shall conform to AWWA C901.
2.1.1.2 PVC Plastic Pipe

Pipe, couplings and fittings shall be manufactured of material conforming
to ASTM D 1784, Class 12454B.

Pipe 4 through 12 inch Diameter: Pipe, couplings and fittings
shall conform to AWWA C900, Class 150, CIOD pipe dimensions,
elastomeric-gasket joint, unless otherwise shown or specified.

2.1.1.3 Oriented Polyvinyl Chloride (PVCO) Plastic Pipe

Pipe, couplings, and fittings shall be manufactured of material conforming
to ASTM D 1784, Class 12454-B. Pipe shall conform to AWWA C909, Class 150,
and to ASTM F 1483 and shall have an outside diameter equal to cast iron
outside diameter.

2.1.2 Reinforced Plastic Mortar Pressure (RPMP) Pipe

RPMP shall be produced by centrifugal casting and shall have an OD 12 to 48
inches equal to ductile-iron, with a 150 psi pressure rating and with a
minimum pipe stiffness of 36 psi. RPMP shall be in accordance with AWWA
C950.

2.1.3 Reinforced Thermosetting Resin Pipe (RTRP)
Pipe shall have a quick-burst strength greater than or equal to four times
the normal working pressure of the pipe. The quick-burst strength test
shall conform to the requirements of ASTM D 1599.

2.1.3.1 RTRP-T
RTRP-I shall conform to ASTM D 2996, except pipe shall have an outside
diameter equal to cast iron outside diameter or standard weight steel pipe.
The pipe shall be suitable for a normal working pressure of 150 psi at 73
degrees F. The inner surface of the pipe shall have a smooth uniform
continuous resgin-rich surface liner conforming to ASTM D 2996.

2.1.3.2 RTRP-IT

RTRP-IT shall conform to ASTM D 2997. Pipe shall have an outside diameter
equal to standard weight steel pipe.

2.1.4 Ductile-Iron Pipe
Ductile-iron pipe shall conform to AWWA C151, working pressure not less

than 150 psi, unless otherwise shown or specified. Pipe shall be
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cement-mortar lined in accordance with AWWA C104. Linings shall be
standard. When installed underground, pipe shall be coated in accordance
with NACE RP0190 and as recommended by the manufacturer. Flanged ductile
iron pipe with threaded flanges shall be in accordance with AWWA C115.

.2 FITTINGS AND SPECIALS
.2.1 PVC Pipe System

For pipe 4 inch diameter and larger, fittings and specials shall be iron,
bell end in accordance with AWWA C110, 150 psi pressure rating unless
otherwise shown or specified, except that profile of bell may have special
dimensions as required by the pipe manufacturer; or fittings and specials
may be of the same material as the pipe with elastomeric gaskets, all in
conformance with AWWA C900. Iron fittings and specials shall be
cement-mortar lined (standard thickness) in accordance with AWWA C104.
Fittings shall be bell and spigot or plain end pipe, or as applicable.
Ductile iron compact fittings shall be in accordance with AWWA C153.

2.2 RTRP and RPMP Pipe

Fittings and specials shall be compatible with the pipe supplied. Filament
wound or molded fittings up to 6 inches shall conform to AWWA C950. Iron
fittings shall be cement-mortar lined in accordance with AWWA C104 and
shall conform to AWWA C110 and AWWA C1l11. Fittings shall be suitable for
working and testing pressures specified for the pipe.

.2.3 Ductile-Iron Pipe System

Fittings and specials shall be suitable for 150 psi pressure rating, unless
otherwise specified. Fittings and specials for mechanical joint pipe shall
conform to AWWA C110. Fittings and specials for use with push-on joint
pipe shall conform to AWWA C110 and AWWA Cl1l1l. Fittings and specials for
grooved and shouldered end pipe shall conform to AWWA C606. Fittings and
specials shall be cement-mortar lined (standard thickness) in accordance
with AWWA Cl104. Ductile iron compact fittings shall conform to AWWA C153.

.3 JOINTS

.3.1 Plastic Pipe Jointing

.3.1.1 PE Pipe

Joints for pipe fittings and couplings shall be strong tight joints as
specified for PE in Paragraph INSTALLATION. Joints connecting pipe of
differing materials shall be made in accordance with the manufacturer's
recommendation, and as approved by the Contracting Officer.

.3.1.2 PVC Pipe

Joints, fittings, and couplings shall be as specified for PVC pipe. Joints
connecting pipe of differing materials shall be made in accordance with the
manufacturer's recommendations, and as approved by the Contracting Officer.

.3.1.3  PVCO Pipe

Joints shall conform to ASTM D 3139. Elastomeric gaskets shall conform to
ASTM F 477.
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.3.2 RPMP Pipe

Joints shall be bell and spigot gasket coupling utilizing an elastomeric
gasket in accordance with ASTM D 4161.

.3.3 RTRP Pipe

.3.3.1 RTRP-I, Grade 1 and 2

Joints shall be bell and spigot with elastomeric gasket, mechanical
coupling with elastomeric gasket, threaded and bonded coupling, or tapered
bell and spigot with compatible adhesive. All RTRP-I materials shall be
products of a single manufacturer.

.3.3.2 RTRP-II, Grade 1 and 2

Joints shall be the bell and spigot type with elastomeric gasket, bell and
spigot with adhesive, butt-jointed with adhesive bonded reinforced overlay,
mechanical, flanged, threaded or commercially available proprietary joints,
provided they are capable of conveying water at the pressure and
temperature of the pipe.

.3.4 Ductile-Iron Pipe Jointing

a. Mechanical joints shall be of the stuffing box type and shall
conform to AWWA C111.

b. Push-on joints shall conform to AWWA C111.

c. Rubber gaskets and lubricants shall conform to the applicable
requirements of AWWA C111.

.3.5 Isolation Joints

Isolation joints shall be installed between nonthreaded ferrous and
nonferrous metallic pipe, fittings and valves. Isolation joints shall
consist of a sandwich-type flange isolation gasket of the dielectric type,
igsolation washers, and isolation sleeves for flange bolts. Isolation
gaskets shall be full faced with outside diameter equal to the flange
outside diameter. Bolt isolation sleeves shall be full length. Units
shall be of a shape to prevent metal-to-metal contact of dissimilar
metallic piping elements.

a. Sleeve-type couplings shall be used for joining plain end pipe
sections. The two couplings shall consist of one steel middle
ring, two steel followers, two gaskets, and the necessary steel
bolts and nuts to compress the gaskets.

b. Split-sleeve type couplings may be used in aboveground
installations when approved in special situations and shall
consist of gaskets and a housing in two or more sections with the
necessary bolts and nuts.

.4 VALVES

4.1 Gate Valves

Gate valves shall be designed for a working pressure of not less than 150
psi. Valve connections shall be as required for the piping in which they
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are installed. Valves shall have a clear waterway equal to the full
nominal diameter of the valve, and shall be opened by turning
counterclockwise. The operating nut or wheel shall have an arrow, cast in
the metal, indicating the direction of opening.

a. Valves 3 inches and larger shall be iron body, bronze mounted, and
shall conform to AWWA C500. Flanges shall not be buried. An
approved pit shall be provided for all flanged connections.

b. Resilient-Seated Gate Valves: For valves 3 to 12 inches in size,
resilient-seated gate valves shall conform to AWWA C509.

.5 VALVE BOXES

Valve boxes shall be cast iron or concrete, except that concrete boxes may
be installed only in locations not subjected to vehicular traffic.
Cast-iron boxes shall be extension type with slide-type adjustment and with
flared base. The minimum thickness of metal shall be 3/16 inch. Concrete
boxes shall be the standard product of a manufacturer of precast concrete
equipment. The word "WATER" shall be cast in the cover. The box length
shall adapt, without full extension, to the depth of cover required over
the pipe at the valve location. Cast iron boxes shall be coated with an
applied coal-tar coating compound. Coating shall be bituminous solvent
coal tar base applied at approximately 20 mils dry film thickness.

.6 MISCELLANEOUS ITEMS
.6.1 Tapping Sleeves

Tapping sleeves of the gizes indicated for connection to existing main
shall be the cast gray, ductile, or malleable iron, split-sleeve type with
flanged or grooved outlet, and with bolts, follower rings and gaskets on
each end of the sleeve. Construction shall be suitable for a maximum
working pressure of 150 psi. Bolts shall have square heads and hexagonal
nuts. Longitudinal gaskets and mechanical joints with gaskets shall be as
recommended by the manufacturer of the sleeve. When using grooved
mechanical tee, it shall consist of an upper housing with full locating
collar for rigid positioning which engages a machine-cut hole in pipe,
encasing an elastomeric gasket which conforms to the pipe outside diameter
around the hole and a lower housing with positioning lugs, secured together
during assembly by nuts and bolts as specified, pretorqued to 50 foot-pound.

.6.2 Disinfection

Chlorinating materials shall conform to the following:

Chlorine, Liquid: AWWA B301.

Hypochlorite, Calcium and Sodium: AWWA B300.

.6.3 Meter Boxes

Meter boxes shall be of cast iron or concrete. The boxes shall be of
sufficient size to completely enclose the meter and shutoff valve or
service stop. Plastic boxes and lids shall not be used in unpaved areas or
grass areas not subject to vehicular traffic. Box height shall extend from

invert of the meter to final grade at the meter location. The 1lid shall
have the word "WATER" cast in it.
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PART 3 EXECUTION

3

3

.1 INSTALLATION

1.1 Cutting of Pipe

Cutting of pipe shall be done in a neat and workmanlike manner without
damage to the pipe. Unless otherwise recommended by the manufacturer and
authorized by the Contracting Officer, cutting shall be done with an
approved type mechanical cutter. Wheel cutter shall be used when
practicable. Copper tubing shall be cut square and all burrs shall be
removed. Squeeze type mechanical cutters shall not be used for ductile
iron.

1.2 Adjacent Facilities

.1.2.1 Sewer Lines

Where the location of the water pipe is not clearly defined in dimensions
on the drawings, the water pipe shall not be laid closer horizontally than
10 feet from a sewer except where the bottom of the water pipe will be at
least 12 inches above the top of the sewer pipe, in which case the water
pipe shall not be laid closer horizontally than 6 feet from the sewer.
Where water lines cross under gravity-flow sewer lines, the sewer pipe, for
a distance of at least 10 feet each side of the crossing, shall be fully
encased in concrete or shall be made of pressure pipe with no joint located
within 3 feet horizontally of the crossing. Water lines shall in all cases
cross above sewage force mains or inverted siphons and shall be not less
than 2 feet above the sewer main. Joints in the sewer main, closer
horizontally than 3 feet to the crossing, shall be encased in concrete.

.1.2.2 Water Lines

Water lines shall not be laid in the same trench with sewer lines, gas
lines, fuel lines, or electric wiring.

.1.2.3 Copper Tubing Lines

Copper tubing shall not be installed in the same trench with ferrous piping
materials.

.1.2.4 Nonferrous Metallic Pipe

Where nonferrous metallic pipe, e.g. copper tubing, crosses any ferrous
piping material, a minimum vertical separation of 12 inchesshall be
maintained between pipes.

.1.3 Joint Deflection

.1.3.1 Offset for Flexible Plastic Pipe

Maximum offset in alignment between adjacent pipe joints shall be as
recommended by the manufacturer and approved by the Contracting Officer,
but shall not exceed 5 degrees.

.1.3.2 Allowable for Ductile-Iron Pipe

The maximum allowable deflection shall be as given in AWWA C600. If the
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alignment requires deflection in excess of the above limitations, special
bends or a sufficient number of shorter lengths of pipe shall be furnished
to provide angular deflections within the limit set forth.

3.1.3.3 Allowable for RPMP Pipe

For pipe with bell and spigot rubber gasket joints, maximum allowable
deflections from a straight line or grade shall be 4 degrees determined by
the diameter, unless a lesser amount is recommended by the manufacturer.
Short-radius curves and closures shall be formed by short lengths of pipe
or fabricated specials specified.

3.1.4 Placing and Laying

Pipe and accessories shall be carefully lowered into the trench by means of
derrick, ropes, belt slings, or other authorized equipment. Water-line
materials shall not be dropped or dumped into the trench. Abrasion of the
pipe coating shall be avoided. Except where necessary in making
connections with other lines or as authorized by the Contracting Officer,
pipe shall be laid with the bells facing in the direction of laying. The
full length of each section of pipe shall rest solidly upon the pipe bed,
with recesses excavated to accommodate bells, couplings, and joints. Pipe
that has the grade or joint disturbed after laying shall be taken up and
relaid. Pipe shall not be laid in water or when trench conditions are
unsuitable for the work. Water shall be kept out of the trench until
joints are complete. When work is not in progress, open ends of pipe,
fittings, and valves shall be securely closed so that no trench water,
earth, or other substance will enter the pipes or fittings. Where any part
of the coating or lining is damaged, the repair shall be made by and at the
Contractor's expense in a satisfactory manner.

3.1.4.1 Plastic Pipe Installation

RTRP shall be installed in accordance with ASTM D 3839. RPMP shall be
installed in accordance with the manufacturer's recommendations. PE Pipe
shall be installed in accordance with ASTM D 2774. PVC pipe shall be
installed in accordance with AWWA M23.

3.1.4.2 Piping Connections

Where connections are made between new work and existing mains, the
connections shall be made by using specials and fittings to suit the actual
conditions. When made under pressure, these connectiong shall be installed
using standard methods as approved by the Contracting Officer. Connections
to existing asbestos-cement pipe shall be made in accordance with ACPPA
Work Practices.

3.1.5 Jointing
3.1.5.1 PE Pipe Requirements

Jointing shall comply with ASTM D 2657, Technique I-Socket Fusion or
Technique II-Butt Fusion.

3.1.5.2 PVC Plastic Pipe Requirements
a. Pipe less than 4 inch diameter: Threaded joints shall be made by

wrapping the male threads with approved thread tape or applying an
approved lubricant, then threading the joining members together.
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The joint shall be tightened using strap wrenches to prevent
damage to the pipe and/or fitting. To avoid excessive tordue,
joints shall be tightened no more than one thread past hand-tight.

Preformed rubber-ring gaskets for elastomeric-gasket joints shall
be made in accordance with ASTM F 477 and as specified. Pipe ends
for push-on joints shall be beveled to facilitate assembly and
marked to indicate when the pipe is fully seated. The gasket
shall be prelubricated to prevent displacement. The gasket and
ring groove in the bell or coupling shall match. The manufacturer
of the pipe or fitting shall supply the elastomeric gasket.
Couplings shall be provided with stops or centering rings to
assure that the coupling is centered on the joint. Solvent cement
joints shall use sockets conforming to ASTM D 2467. The solvent
cement used shall meet the requirements of ASTM D 2564; the joint
assembly shall be made in accordance with ASTM D 2855 and the
manufacturer's specific recommendations.

Pipe 4 through 12 inch diameter: Joints shall be elastomeric
gasket as specified in AWWA C900. Jointing procedure shall be as
specified for pipe less than 4 inch diameter with configuration
using elastomeric ring gasket.

Pipe 14 through 36 inch diameter: Joints shall be elastomeric
gasket push-on joints made in accordance with AWWA M23.

RTRP I, RTRP II and RPMP Pipe

RTRP I: Assembly of the pipe shall be done in conformance with
the manufacturer's written instruction and installation
procedures. Field joints shall be prepared as specified by the
pipe manufacturer. Several pipe joints having interference-fit
type couplings may be field bonded and cured simultaneously.
However, the pipe shall not be moved and additional joints shall
not be made until the previously laid joints are completely cured.
Joints not having interference-fit type coupling shall be fitted
with a clamp which shall hold the joint rigidly in place until the
joint cement has completely cured. The clamps shall have a
protective material on the inner surface to prevent damage to the
plastic pipe when the clamp is tightened in place. The pipe
manufacturer shall provide a device or method to determine when
the joint is pulled against the pipe stop. Additionally, the pipe
manufacturer shall furnish a gauge to measure the diameter of the
spigot ends to ensure the diameter conforms to the tolerances
specified by the manufacturer. All pipe ends shall be gauged.
Factory certified tests shall have been satisfactorily performed
to verify that short-term rupture strength is 1,500 psior greater
when carried out in accordance with ASTM D 1599. At any ambient
temperature, field bonded epoxy-cemented joints shall be cured
with a self-regulating, thermostatically temperature controlled,
electrical heating blanket for the time and temperature
recommended by the manufacturer for the applicable size and type
of joint, or by an alternate heating method recommended by the
manufacturer and approved by the Contracting Officer. The joint
sections shall not be moved during heating, or until the joint has
cooled to ambient temperature.

RTRP II: A reinforced overlay joint shall be used to join
sections together through a placement of layers of reinforcement
fiberglass roving, mat, tape or fabric thoroughly saturated with
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compatible catalyzed resin.

c. RPMP: Bell and spigot gasket-sealing coupling shall be used to
connect pipes. The spigot shall be lubricated prior to
push-together assembly.

d. Fittings and Specials for RTRP and RPMP Pipe: Metal to RTRP and
RPMP pipe connections shall be made by bolting steel flanges to
RTRP and RPMP pipe flanges. Cast-iron fitting with gasket bell or
mechanical joint may be used with RTRP if pipe has cast iron
outside diameter. Steel flanges shall be flat-faced type. Where
raised-face steel flanges are used, spacer rings shall be used to
provide a flat-face seat for RTRP and RPMP pipe flanges. A
full-face Buna "N" gasket 1/8 inch thick with a shore hardness of
50-60 shall be used between all flanged connections. The RTRP and
RPMP pipe flange shall have raised sealing rings. Flat washers
shall be used under all nuts and bolts on RTRP and RPMP pipe
flanges. Bolts and nuts shall be of noncorrosive steel and
torqued to not more than 100 foot pounds.Flanges shall not be
buried. A concrete pit shall be provided for all flanged
connections.

3.1.5.4 Ductile-Iron Pipe Requirements

Mechanical and push-on type joints shall be installed in accordance with
AWWA C600 for buried lines or AWWA C606 for grooved and shouldered pipe
above ground or in pits.

3.1.5.5 Isolation Joints and Dielectric Fittings

Isolation joints and dielectric fittings shall be installed in accordance
with details specified in paragraph JOINTS. Dielectric unions shall be
encapsulated in a field-poured coal-tar covering, with at least 1/8 inch
thickness of coal tar over all fitting surfaces.

3.1.5.6 Transition Fittings

Connections between different types of pipe and accessories shall be made
with transition fittings approved by the Contracting Officer.

3.1.6 Installation of Service Lines

Service lines sghall include the pipeline connecting building piping to
water distribution lines to the connections with the building service at a
point approximately 5 feet outside the building where such building service
exists. Where building services are not installed, the Contractor shall
terminate the service lines approximately 5 feet from the site of the
proposed building at a point designated by the Contracting Officer. Such
gservice lines shall be closed with plugs or caps. All service stops and
valves shall be provided with service boxes. Service lines shall be
constructed in accordance with the following requirements:

3.1.6.1 Service Lines Larger than 50 mm (2 Inches)

Service lines larger than 2 inches shall be connected to the main by a
tapped saddle, tapping sleeve and valve, service clamp or reducing tee,
depending on the main diameter and the service line diameter, and shall
have a gate valve. Lines 3 inches and larger may use rubber-seated
butterfly valves as specified above, or gate valves.
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3.1.6.2 Service Lines for Sprinkler Supplies

Water service lines used to supply building sprinkler systems for fire
protection shall be connected to the water distribution main in accordance
with NFPA 24.

3.1.7 Setting of Valves and Valve Boxes
3.1.7.1 Location of Valves

After delivery, valves, shall be drained and have the interiors cleaned of
all foreign matter before installation. Stuffing boxes shall be tightened
and valves shall be fully opened and fully closed to ensure that all parts
are in working condition. Valves and valve boxes shall be installed where
shown or specified, and shall be set plumb. Valve boxes shall be centered
on the valves. Boxes shall be installed over each outside gate wvalve
unless otherwise shown. Where feasible, valves shall be located outside
the area of roads and streets. Earth fill shall be tamped around each
valve box or pit to a distance of 4 feet on all sides of the box, or the
undisturbed trench face if less than 4 feet.

3.1.8 Thrust Restraint

Plugs, caps, tees and bends deflecting 11.25 degrees or more, either
vertically or horizontally, on waterlines 4 inches in diameter or larger,
and fire hydrants shall be provided with thrust restraints. Valves shall
be securely anchored or shall be provided with thrust restraints to prevent
movement. Thrust restraints shall be either thrust blocks or, for
ductile-iron pipes, restrained joints.

3.1.8.1 Thrust Blocks

Thrust blocking shall be concrete of a mix not leaner than: 1 cement,
2-1/2 sand, 5 gravel; and having a compressive strength of not less than
2,000 psi after 28 days. Blocking shall be placed between solid ground and
the hydrant or fitting to be anchored. Unless otherwise indicated or
directed, the base and thrust bearing sides of thrust blocks shall be
poured directly against undisturbed earth. The sides of thrust blocks not
subject to thrust may be poured against forms. The area of bearing shall
be as shown or as directed. Blocking shall be placed so that the fitting
joints will be accessible for repair. Steel rods and clamps, protected by
galvanizing or by coating with bituminous paint, shall be used to anchor
vertical down bends into gravity thrust blocks.

3.1.8.2 Restrained Joints

For ductile-iron pipe, restrained joints shall be designed by the
Contractor or the pipe manufacturer in accordance with DIPRA-Restraint
Design.

3.2 HYDROSTATIC TESTS

Where any section of a water line is provided with concrete thrust blocking
for fittings or hydrants, the hydrostatic tests shall not be made until at
least 5 days after installation of the concrete thrust blocking, unless
otherwise approved.
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2.1 Pressure Test

After the pipe is laid, the joints completed, and the trench partially
backfilled leaving the joints exposed for examination, the newly laid
piping or any valved section of piping shall, unless otherwise specified,
be subjected for 1 hour to a hydrostatic pressure test of 200 psi. Water
supply lines designated on the drawings shall be subjected for 1 hour to a
hydrostatic pressure test of 200 psi. Each valve shall be opened and
closed several times during the test. Exposed pipe, joints, fittings,
hydrants, and valves shall be carefully examined during the partially open
trench test. Joints showing visible leakage shall be replaced or remade as
necessary. Cracked or defective pipe, joints, fittings, hydrants and
valveg discovered in consequence of this pressure test shall be removed and
replaced with sound material, and the test shall be repeated until the test
results are satisfactory. The requirement for the joints to remain exposed
for the hydrostatic tests may be waived by the Contracting Officer when one
or more of the following conditions is encountered:

a. Wet or unstable soil conditions in the trench.

b. Compliance would require maintaining barricades and walkways
around and across an open trench in a heavily used area that would
require continuous surveillance to assure safe conditions.

c. Maintaining the trench in an open condition would delay completion
of the project.

The Contractor may request a waiver, setting forth in writing the reasons
for the request and stating the alternative procedure proposed to comply
with the required hydrostatic tests. Backfill placed prior to the tests
shall be placed in accordance with the requirements of Section 02316a
EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS.

.2.2 Leakage Test

Leakage test shall be conducted after the pressure tests have been
satisfactorily completed. The duration of each leakage test shall be at
least 2 hours, and during the test the water line shall be subjected to not
less than 200 psi pressure. Water supply lines designated on the drawings
shall be subjected to a pressure equal to 200 psi. Leakage is defined as
the quantity of water to be supplied into the newly laid pipe, or any
valved or approved section, necessary to maintain pressure within 5 psi of
the specified leakage test pressure after the pipe has been filled with
water and the air expelled. Piping installation will not be accepted if
leakage exceeds the allowable leakage which is determined by the following
formula:

L = 0.0001351ND(P raised to 0.5 power)

L = Allowable leakage in gallons per hour

N = Number of joints in the length of pipeline tested

D = Nominal diameter of the pipe in inches

P = Average test pressure during the leakage test, in psi gauge

Should any test of pipe disclose leakage greater than that calculated by
the above formula, the defective joints shall be located and repaired until
the leakage is within the specified allowance, without additional cost to
the Government.
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.2.3 Time for Making Test

Except for joint material setting or where concrete thrust blocks
necessitate a 5-day delay, pipelines jointed with rubber gaskets,
mechanical or push-on joints, or couplings may be subjected to hydrostatic
pressure, inspected, and tested for leakage at any time after partial
completion of backfill. Cement-mortar lined pipe may be filled with water
as recommended by the manufacturer before being subjected to the pressure
test and subsequent leakage test.

.2.4 Concurrent Hydrostatic Tests

The Contractor may elect to conduct the hydrostatic tests using either or
both of the following procedures. Regardless of the sequence of tests
employed, the results of pressure tests, leakage tests, and disinfection
shall be as specified. Replacement, repair or retesting required shall be
accomplished by the Contractor at no additional cost to the Government.

a. Pressure test and leakage test may be conducted concurrently.

b. Hydrostatic tests and disinfection may be conducted concurrently,
using the water treated for disinfection to accomplish the
hydrostatic tests. If water is lost when treated for disinfection
and air is admitted to the unit being tested, or if any repair
procedure results in contamination of the unit, disinfection shall
be reaccomplished.

.3 BACTERIALDISINFECTION

.3.1 Bacteriological Disinfection

Before acceptance of potable water operation, each unit of completed
waterline shall be disinfected as prescribed by AWWA C651. Polyvinyl
Chloride (PVC) pipe lines shall be chlorinated using only the above
specified chlorinating material in solution. The agent shall not be
introduced into the line in a dry solid state. From several points in the
unit, the Contracting Officer will take samples of water in proper
sterilized containers for bacterial examination. The unit will not be
accepted until satisfactory bacteriological results have been obtained.

.4 CLEANUP

Upon completion of the installation of water lines, and appurtenances, all
debris and surplus materials resulting from the work shall be removed.

.5 CHLORINATED DISINFECTION WATER

Chlorinated disinfection water shall not be discharged into any drainage
gsystem unless it meets the requirements of the Hawaii Administration Rules
Chapter 11-54, Water Quality Standards. The chlorinated disinfection water
may be used for watering grassy areas i1f the chlorine concentration is
reduced to that of drinking water.

-- End of Section --
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SECTION 07840A

FIRESTOPPING

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 84 (1999) Surface Burning Characteristics of
Building Materials

ASTM E 119 (1998) Fire Tests of Building Construction
and Materials

ASTM E 814 (1997) Fire Tests of Through-Penetration
Fire Stops

ASTM E 1399 (1997) Cyclic Movement and Measuring the
Minimum and Maximum Joint Widths of

Architectural Joint Systems

UNDERWRITERS LABORATORIES (UL)

UL 723 (1996; Rev thru Dec 1998) Test for Surface
Burning Characteristics of Building
Materials

UL 1479 (1994; Rev thru Feb 1998) Fire Tests of

Through-Penetration Firestops

UL 2079 (1998) Tests for Fire Resistance of
Building Joint Systems

UL Fire Resist Dir (2004) Fire Resistance Directory (2 Vol.)

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Firestopping Materials.
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Detail drawings including manufacturer's descriptive data,
typical details conforming to UL Fire Resist Dir or other details
certified by another nationally recognized testing laboratory,
installation instructions or UL listing details for a firestopping
assembly in lieu of fire-test data or report. For those firestop
applications for which no UL tested system is available through a
manufacturer, a manufacturer's engineering judgement, derived from
similar UL system designs or other tests, shall be submitted for
review and approval prior to installation. Submittal shall
indicate the firestopping material to be provided for each type of
application. When more than 5 penetrations or construction joints
are to receive firestopping, drawings shall indicate location and
type of application.

SD-07 Certificates
Firestopping Materials.

Certificates attesting that firestopping material complies with
the specified requirements. In lieu of certificates, drawings
showing UL classified materials as part of a tested assembly may
be provided. Drawings showing evidence of testing by an alternate
nationally recognized independent laboratory may be substituted.
Installer Qualifications.

Documentation of training and experience.

Inspection.

Manufacturer's representative certification stating that

firestopping work has been inspected and found to be applied

according to the manufacturer's recommendations and the specified
requirements.

.3 GENERAL REQUIREMENTS

Firestopping shall consist of furnishing and installing tested and listed
firestop systems, combination of materials, or devices to form an effective
barrier against the spread of flame, smoke and gases, and maintain the
integrity of fire resistance rated walls, partitions, floors, and
ceiling-floor assemblies, including through-penetrations and construction
joints and gaps. Through-penetrations include the annular space around
pipes, tubes, conduit, wires, cables and vents. Construction joints
include those used to accommodate expansion, contraction, wind, or seismic
movement; firestopping material shall not interfere with the required
movement of the joint. Gaps requiring firestopping include gaps between
the curtain wall and the floor slab and between the top of the fire-rated
walls and the roof or floor deck above.

.4 STORAGE AND DELIVERY

Materials shall be delivered in the original unopened packages or
containers showing name of the manufacturer and the brand name. Materials
shall be stored off the ground and shall be protected from damage and
exposure to elements. Damaged or deteriorated materials shall be removed
from the site.
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5 INSTALLER QUALIFICATIONS

The Contractor shall engage an experienced Installer who is certified,
licensed, or otherwise qualified by the firestopping manufacturer as having
the necessary staff, training, and a minimum of 3 years experience in the
installation of manufacturer's products per specified requirements. A
manufacturer's willingness to sell its firestopping products to the
Contractor or to an installer engaged by the Contractor does not in itself
confer qualification on the buyer. The Installer shall have been trained
by a direct representative of the manufacturer (not distributor or agent)
in the proper selection and installation procedures.

.6 COORDINATION

The specified work shall be coordinated with other trades. Firestopping
materials, at penetrations of pipes and ducts, shall be applied prior to
insulating, unless insulation meets requirements specified for
firestopping. Firestopping materials at building joints and construction
gaps shall be applied prior to completion of enclosing walls or assemblies.
Cast-in-place firestop devices shall be located and installed in place
before concrete placement. Pipe, conduit or cable bundles shall be
installed through cast-in-place device after concrete placement but before
area is concealed or made inaccessible.

PART 2 PRODUCTS

2

.1 FIRESTOPPING MATERIALS

Firestopping materials shall consist of commercially manufactured,
asbestos-free products complying with the following minimum requirements:

1.1 Fire Hazard Classification

Material shall have a flame spread of 25 or less, and a smoke developed
rating of 50 or less, when tested in accordance with ASTM E 84 or UL 723.
Material shall be an approved firestopping material as listed in UL Fire
Resist Dir or by a nationally recognized testing laboratory.

1.2 Toxicity

Material shall be nontoxic to humans at all stages of application.

.1.3 Fire Resistance Rating

Firestopping will not be required to have a greater fire resistance rating
than that of the assembly in which it is being placed.

.1.3.1 Through-Penetrations

Firestopping materials for through-penetrations, as described in paragraph
GENERAL REQUIREMENTS, shall provide "F" and "T" fire resistance ratings in

accordance with ASTM E 814 or UL 1479. Fire resistance ratings shall be as
follows:
a. Penetrations of Fire Resistance Rated Walls and Partitions: F

Rating = Rating of wall or partition being penetrated as indicated.
b. Penetrations of Fire Resistance Rated Floors, Roof-Ceiling

Assemblies and Ceiling-Floor Assemblies: F and T Rating = rating
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of assembly penetrated as indicated.
1.3.2 Construction Joints and Gaps

Fire resistance ratings of construction joints, as described in paragraph
GENERAL REQUIREMENTS, and gaps such as those between floor slabs or roof
decks and curtain walls shall be the same as the construction in which they
occur. Construction joints and gaps shall be provided with firestopping
materials and systems that have been tested per ASTM E 119 or UL 2079 to
meet the required fire resistance rating. Systems installed at
construction joints shall meet the cycling requirements of ASTM E 1399 or
UL 2079.

PART 3 EXECUTION

3

3

.1 PREPARATION

Areas to receive firestopping shall be free of dirt, grease, o0il, or loose
materials which may affect the fitting or fire resistance of the
firestopping system. For cast-in-place firestop devices, formwork or metal
deck to receive device prior to concrete placement shall be sound and
capable of supporting device.

.2 INSTALLATION

Firestopping material shall completely fill void spaces regardless of
geometric configuration, subject to tolerance established by the
manufacturer. Firestopping systems for filling floor voids 4 inches or
more in any direction shall be capable of supporting the same load as the
floor is designed to support or shall be protected by a permanent barrier
to prevent loading or traffic in the firestopped area. Firestopping shall
be installed in accordance with manufacturer's written instructions.
Tested and listed firestop systems shall be provided in the following
locations, except in floor slabs on grade:

a. Penetrations of duct, conduit, tubing, cable and pipe through
floors and through fire-resistance rated walls, partitions, and

ceiling-floor assemblies.

b. Penetrations of vertical shafts such as pipe chases, elevator
shafts, and utility chutes.

c. Gaps at the intersection of floor slabs and curtain walls,
including inside of hollow curtain walls at the floor slab.

d. Gaps at perimeter of fire-resistance rated walls and partitions,
such as between the top of the walls and the bottom of roof decks.

e. Construction joints in floors and fire rated walls and partitions.

f. Other locations where required to maintain fire resistance rating
of the construction.

.2.1 Insulated Pipes and Ducts

Thermal insulation shall be cut and removed where pipes or ducts pass
through firestopping, unless insulation meets requirements specified for
firestopping. Thermal insulation shall be replaced with a material having
equal thermal insulating and firestopping characteristics.
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3.2.2 Fire Dampers

Fire dampers shall be installed and firestopped in accordance with Section
15895A AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM.

3.3 INSPECTION

Firestopped areas shall not be covered or enclosed until inspection is
complete and approved. A manufacturer's representative shall inspect the
applications initially to ensure adequate preparations (clean surfaces
suitable for application, etc.) and periodically during the work to assure
that the completed work has been accomplished according to the
manufacturer's written instructions and the specified requirements.

3.4 FIRESTOPPING ID PLATE

Firestopping ID plate: A permanent wall identification plate (WID) and a
pipe tag are required to be permanently mounted adjacent to every fire
barrier penetration on both sides of the wall or floor. The WID plate shall
be minimum 4" X 3" (102mm X 77 mm) in size and the pipe tag shall be minimum
1.5" X 1.5"(38mm X 38mm) in size, have raised letters & constructed of 20
gage minimum corrosion proof metal. In the event there are multiple pipe
penetrations with the same firestopping system, a single wall ID plate can be
used if each pipe penetration is listed on the WID plate separated with
commas and each pipe is identified with a pipe tag. Shop drawings to be
submitted for approval. All WID and pipe tags to be submitted for approval
prior to installation. The wall ID plate shall contain the following:

hr Fire Barrier Penetration

Pipe #

UL System #
Description:

F rating: hr
T rating: hr

Wall/Floor Material:
Sealant ID
Manufacturer
Certified Installer:
Name:
Address:

Installation Date:

Example:

1 hr Fire Barrier Penetration

Pipe # 1, 2, 5

UL System # WL2078

Description: Plastic pipe thru 1 hr
gypsum wall
F rating: 1 hr

T rating: 1 hr

Wall/Floor Material: Gypsum wall
Sealant ID: Hilti CP 642
Manufacturer Hilti
Certified Installer:

SECTION 07840a Page 6
(Am-0006)



Name: Mr Chester Yamamoto
Company: Firestopping Inc.
Address: 1920 Ala Moana Blvd
Honolulu, HI 96818
Installation Date: 30 June 2003

The pipe tag shall contain the following:

Pipe #
Insulated:
Pipe Material:
Pipe Size:
Use:

Example:

Pipe # 5
Insulated: No

Pipe Material: CPVC
Pipe Size: 4"
Use: domestic CW -- End of Section --
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SECTION 08710

DOOR HARDWARE

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by the
basic designation only.

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)
BHMA Al56.1 (1997) Butts and Hinges (BHMA 101)

BHMA Al56.2 (1996) Bored and Preassembled Locks and
Latches (BHMA 601)

BHMA Al156.3 (1994) Exit Devices (BHMA 701)
BHMA Al56.4 (1992) Door Controls - Closers (BHMA 301)
BHMA Al56.5 (1992) Auxiliary Locks & Associated

Products (BHMA 501)

BHMA Al56.7 (1988) Template Hinge Dimensions

BHMA Al56.8 (1994) Door Controls - Overhead Holders
(BHMA 311)

BHMA Al156.13 (1994) Mortise Locks & Latches (BHMA 621)

BHMA Al56.17 (1993) Self Closing Hinges & Pivots

BHMA Al156.18 (1993) Materials and Finishes (BHMA 1301)

BHMA Al56.21 (1996) Thresholds

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 80 (1999) Fire Doors and Fire Windows
NFPA 101 (2000) Life Safety Code
STEEL DOOR INSTITUTE (SDOI)
SDI 100 (1991) Standard Steel Doors and Frames
UNDERWRITERS LABORATORIES (UL)

UL Bldg Mat Dir (1999) Building Materials Directory
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1.2 SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal
Procedures."

SD-02 Shop Drawings
Hardware schedule; G
Keying system

SD-03 Product Data
Hardware items; G

SD-08 Manufacturer's Instructions
Installation

SD-10 Operation and Maintenance Data
Hardware Scheduleitems; G

SD-11 Closeout Submittals

Key bitting

1.3 HARDWARE SCHEDULE

Prepare and submit hardware schedule in the following form:

Reference Mfr. UL Mark

Publi- Name Key (If fire BHMA
Hard- cation and Con- rated Finish
ware Quan- Type Catalog trol and Designa-
Item tity Size No. Finish No. Symbols listed) tion

1.4 KEY BITTING CHART REQUIREMENTS

Submit key bitting charts to the Contracting Officer prior to completion of
the work. Include:

a. Complete listing of all keys (AAl, AA2, etc.).

b. Complete listing of all key cuts (AA1-123456, AA2-123458).
c. Tabulation showing which key fits which door.

d. Copy of floor plan showing doors and door numbers.

e. Listing of 20 percent more key cuts than are presently required in
each master system.

1.5 QUALITY ASSURANCE
1.5.1 Hardware Manufacturers and Modifications

Provide, as far as feasible, locks, hinges, and closers of one lock, hinge,
or closer manufacturer's make. Modify hardware as necessary to provide
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features indicated or specified.

.6 DELIVERY, STORAGE, AND HANDLING

Deliver hardware in original individual containers, complete with necessary
appurtenances including fasteners and instructions. Mark each individual
container with item number as shown in hardware schedule. Deliver
permanent keys to the Contracting Officer, either directly or by certified
mail. Deliver construction master keys with the locks.

PART 2 PRODUCTS

2

.1 TEMPLATE HARDWARE

Hardware to be applied to metal or to prefinished doors shall be made to
template. Promptly furnish template information or templates to door and
frame manufacturers. Template hinges shall conform to BHMA Al56.7.
Coordinate hardware items to prevent interference with other hardware.

.2 HARDWARE FOR FIRE DOORS AND EXIT DOORS

Provide all hardware necessary to meet the requirements of NFPA 80 for fire
doors and NFPA 101 for exit doors, as well as to other requirements
specified, even if such hardware is not specifically mentioned under
paragraph entitled "Hardware Schedule." Such hardware shall bear the label
of Underwriters Laboratories, Inc., and be listed in UL Bldg Mat Dir or
labeled and listed by another testing laboratory acceptable to the
Contracting Officer.

.3 HARDWARE ITEMS

Hinges, pivots, locks, latches, exit devices, bolts, and closers shall be
clearly and permanently marked with the manufacturer's name or trademark
where it will be visible after the item is installed. For closers with
covers, the name or trademark may be beneath the cover.

.3.1 Hinges

BHMA A156.1, 4 1/2 by 4 1/2 inches unless otherwise specified. Construct
loose pin hinges for exterior doors and reverse-bevel interior doors so
that pins will be nonremovable when door is closed. Other antifriction
bearing hinges may be provided in lieu of ball-bearing hinges.

.3.2 Pivots

BHMA Al56.4.

.3.3 Spring Hinges

BHMA Al56.17.

.3.4 Locks and Latches

.3.4.1 Mortise Locks and Latches

BHMA Al156.13, Series 1000, Operational Grade 1, Security Grade 2. Provide
mortise locks with escutcheons not less than 7 by 2 1/4 inches with a
bushing at least 1/4 inch long. Cut escutcheons to suit cylinders and
provide trim items with straight, beveled, or smoothly rounded sides,
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corners, and edges. Knobs and roses of mortise locks shall have screwless
shanks and no exposed screws.

.3.4.2 Bored Locks and Latches
BHMA Al56.2, Series 4000, Grade 1.
.3.5 Exit Devices

BHMA Al56.3, Grade 1. Provide adjustable strikes for rim type and vertical

rod devices. Provide open back strikes for pairs of doors with mortise and
vertical rod devices. Touch bars may be provided in lieu of conventional
crossbars and arms. Provide escutcheons, not less than 7 by 2 1/4 inches.

.3.6 Exit Locks With Alarm

BHMA Al56.5, Type E0431 (with full-width horizontal actuating bar) for
single doors; Type E0431 (with actuating bar) or E0471 (with actuating bar
and top and bottom bolts, both leaves active) for pairs of doors, unless
otherwise specified. Provide terminals for connection to remote indicating
panel. Provide outside control key.

.3.7 Cylinders and Cores

Provide cylinders and cores for new locks, including locks provided under
other sections of this specification. Cylinders and cores shall have seven
pin tumblers. Cylinders shall be products of one manufacturer, and cores
shall be the products of one manufacturer. Rim cylinders, mortise
cylinders, and knobs of bored locksets shall have interchangeable cores
which are removable by special control keys. Stamp each interchangeable
core with a key control symbol in a concealed place on the core.

.3.8 Keying System

Provide a great grand master keying system, an extension of the existing
keying system. Provide a construction master keying system. Provide key
cabinet as specified.

Sub-master keying system shall be provided for each building, and shall be
keyed to the existing Best removable-core master and grand master keying
systems. Equipment spaces and mechanical rooms shall be keyed separately
from the building systems, and shall be keyed alike to the existing Best
master and grand master systems for these doors.

The Government will provide permanent cylinders with cores and keys for
mortise locksets, auxiliary locks, and exit devices. Cylinders shall be as
manufactured by Best Lock Corp., Arrow Lock Corp., or Falcon Lock. The
Contractor shall give written notice 90 days prior to the required delivery
of the cylinders. Temporary cores and keys for the Contractor's use during
construction, and for testing the locksets, shall be provided by the
Contractor.

.3.9 Lock Trim

Cast, forged, or heavy wrought construction and commercial plain design.
.3.9.1 Knobs and Roses

In addition to meeting test requirements of BHMA Al156.2 and BHMA Al56.13,
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knobs, roses, and escutcheons shall be 0.050 inch thick if unreinforced.
If reinforced, outer shell shall be 0.035 inch thick and combined thickness
shall be 0.070 inch, except knob shanks shall be 0.060 inch thick.

.3.9.2 Lever Handles

Provide lever handles in lieu of knobs. Lever handles for exit devices
shall meet the test requirements of BHMA Al56.13 for mortise locks. Lever
handle locks shall have a breakaway feature (such as a weakened spindle or
a shear key) to prevent irreparable damage to the lock when a force in
excess of that specified in BHMA Al56.13 is applied to the lever handle.
Lever handles shall return to within 1/2 inch of the door face.

.3.10  Keys

Furnish one file key, one duplicate key, and one working key for each key
change and for each master and grand master keying system. Furnish one
additional working key for each lock of each keyed-alike group. Furnish two
additional keys for each sleeping room. Furnish 1 great grand master keys.

Stamp each key with appropriate key control symbol and "U.S. property - Do
not duplicate." Do not place room number on keys.

Furnish seven change keys for each interchangeable core, furnish two
control keys, six maters keys, and six construction master keys.

.3.11 Closers

BHMA Al56.4, Series C02000, Grade 1, with PT 4C. Provide with brackets,
arms, mounting devices, fasteners, full size covers, except at storefront
mounting, and other features necessary for the particular application.
Size closers in accordance with manufacturer's recommendationg, or provide
multi-size closers, Sizes 1 through 6, and list sizes in the Hardware
Schedule. Provide manufacturer's 10 year warranty.

.3.11.1 Identification Marking

Engrave each closer with manufacturer's name or trademark, date of
manufacture, and manufacturer's size designation located to be visible
after installation.

.3.12 Overhead Holders

BHMA Al156.8.

.3.13 Thresholds

BHMA Al56.21. Use J35100, with vinyl or silicone rubber insert in face of
stop, for exterior doors opening out, unless specified otherwise.

.4 FASTENERS

Provide fasteners of proper type, quality, size, quantity, and finish with
hardware. Fasteners exposed to weather shall be of nonferrous metal or
stainless steel. Provide fasteners of type necessary to accomplish a
permanent installation.

.5 FINISHES

Hinges for exterior doors shall be stainless steel with BHMA 630 finish or
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chromium plated brass or bronze with BHMA 626 finish. Exit devices may be
provided in BHMA 626 finish in lieu of BHMA 630 finish except where BHMA
630 is specified under paragraph entitled "Hardware Sets". Exposed parts
of concealed closers shall have finish to match lock and door trim.
Hardware for aluminum doors shall be finished to match the doors.

BHMA Al56.18. Hardware shall have BHMA 612 finish (satin bronze), unless
specified otherwise. Surface door closers shall have prime coat finish.
Steel hinges shall have BHMA 639 finish (satin bronze plated). Exposed
parts of concealed closers shall have finish to match lock and door trim.
Hardware for aluminum doors shall be finished to match the doors.
Hardware showing on interior of bathrooms, shower rooms, toilet rooms,
washrooms, laundry shall have BHMA 629 finish (bright stainless steel) or
BHMA 625 finish (bright chromium plated) .

.6 KEY CABINET AND CONTROL SYSTEM

BHMA Al56.5, E8341 (125 hooks) . Type required to yield a capacity (number
of hooks) 50 percent greater than the number of key changes used for door
locks.

.7 CARD KEY ACCESS CONTROL

The card key access control system shall be complete "Kaba.Ilco)" or
approved equal system. A total of one systems shall be provided. Each
system shall include electronic card lockset with lever handles as
scheduled, card reader as scheduled, dedicated portable lock interrogation
and programming unit, dedicated compact computer with software, check-in
station and card keys, remote controllers, and all other accessory items.
The card key access control system shall be able to support cross-keying
requirements.

.7.1 Mortise Lock

Locksets shall be mortise type, tamper resistant with one-inch throw
hardened steel insert dead bolt, 3/4-inch throw latch bolt, 2-3/4 inch
auxiliary dead bolting latch backset. Finish of lock shall be gatin
chromium plated, 626, on base metal of brass or bronze. Lever handles
shall be provided, unless otherwise specified for knob handles.

.7.2 Card Reader

Card reader shall be fully weatherproof, waterproof, and shall be of
slender modular design to fit on the door frame. Controller Box, Power
Supply Box, and Transformer shall be provided with the card reader.

.7.3 Dedicated Portable Lock Interrogation and Programming Unit

Battery powered unit with additional external powerpack for programming or
viewing and downloading the last 100 lock events from the audit trail.
Unit shall include a connection to the server to allow report printing.
.7.4 Dedicated Compact Computer with Internal Modem

Small computer server with proprietary software with customized defaults,

password protected data files, internal modem, parallel printer port for
system printer shall be provided of each check-in station.
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.7.5 Check-in Station and Card Keys

Provide a total of 1 check-in stations for encoding cards. Provide a
minimum of 6,000 blankcards, consisting of 3,000 each of 2 different
customized designs, with ANSI or ISO standard magnetic strips. Cards shall
resist tearing, scratching and shall be water resistant.

.7.6 Door Hardware

Provide door hardware which can be reprogrammed for future software changes
at the door units without replacement of original lock components.

Magnetic cards shall be programmed on a time basis only to eliminate out of
sequence cards.

.7.7 Extra Materials

Extra Electronic Card Locksets shall be furnished at the rate of 2 locksets
for each 100 locksets installed. Extra locksets shall be same as those
installed.

.7.8 Mechanical Key Override
The lockset shall be provided with a hidden mechanical key override.
.7.9 Knob and Lever Test

The lockset shall meet the locked knob and lever torque test for Grade 1 in
accordance with BHMA Al156.13.

.7.10 Finish

The lockset shall be provided with a durable finish over a solid brass
cover, "Ultra-plated finish" Kaba.Ilco" or approved equal. The finish shall
be fully guaranteed against tarnishing for two years from the date
facilities are turned over to the government.

.7.11 Local Service
Certified service agent/locksmith shall be locked on the Island of Oahu.
.8 EXIT DEVICES AND EXIT DEVICE ACCESSORIES

Exit devices and exit device accessories shall conform to BHMA Al56.3,
Grade 1.

.8.1 Exit Devices and Auxiliary Items

Trim shall be of wrought construction and commercial plain design with
straight, beveled, or smoothly rounded sides, corners, and edges.
Adjustable strikes shall be provided for rim type and vertical rod devices.
Open back strikes shall be provided for pairs of doors with mortise and
vertical rod devices; except open back strikes shall be used on labeled
doors only where specifically provided for in the published listings. Touch
bars shall be heavy-duty type with non-ferrous metal interior mechanisms
and shall be provided in lieu of conventional crossbars and arms.
Escutcheons shall be provided not less than 7 by 2-1/4 inches.

Escutcheons shall be cut to suit cylinders and operating trim.
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.8.2 Door Coordinator

Door coordinator with carry bar shall be Type 21 and shall be provided for
each pair of doors equipped with an overlapping astragal. The coordinator
may be mechanically operated and shall be capable of holding the active
door of a pair open until the inactive door has preceded it in the closing
cycle. When used as fire exit hardware, the coordinator and carry bar
shall be listed or labeled by a nationally recognized independent testing
laboratory.

.8.3 Electric Exit Devices

Electric exit devices shall conform to BHMA Al56.3 with factory installed
electric lock modification having the capability to lock or unlock from
remote location by means of card reader. Exit devices shall comply with
life safety requirements of NFPA 101.

.8.4 Automatic Flush Bolts

Automatic flush bolts shall be Type 25 in accordance with BHMA Al56.3, and
shall be installed at the top and bottom of the inactive leaf of pairs of
fire rated doors where specified in the hardware sets. Flush bolts shall
be mortised in the strike edge of the door.

.9 KEYING

Locks shall be keyed in sets or subsets as scheduled. Locks shall be
furnished with the manufacturer's standard construction key system. Change
keys for locks shall be stamped with change number and the inscription

"U.S. Property - Do Not Duplicate." Keys shall be supplied as follows:
Locks @ all locations 3 change keys each lock.
Blank keys: 50 total.

PART 3 EXECUTION

3

.1 INSTALLATION

Install hardware in accordance with manufacturers' printed instructions.
Fasten hardware to wood surfaces with full-threaded wood screws or sheet
metal screws. Provide machine screws set in expansion shields for
fastening hardware to solid concrete and masonry surfaces. Provide toggle
bolts where required for fastening to hollow core construction. Provide
through bolts where necessary for satisfactory installation.

1.1 Threshold Installation

Extend thresholds the full width of the opening and notch end for jamb
stops. Set thresholds in a full bed of sealant and anchor to floor with
cadmium-plated, countersunk, steel screws in expansion sleeves.

.2 FIRE DOORS AND EXIT DOORS

Install hardware in accordance with NFPA 80 for fire doors, NFPA 101 for
exit doors.

.3 HARDWARE LOCATIONS

SDI 100, unless indicated or specified otherwise.
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a. Kick and Armor Plates: Push side of single-acting doors. Both
sides of double-acting doors.

b. Mop Plates: Bottom flush with bottom of door.
3.4 KEY CABINET AND CONTROL SYSTEM

Locate where directed, indicated. Tag one set of file keys and one set of
duplicate keys. Place other keys in appropriately marked envelopes, or tag
each key. Furnish complete instructions for setup and use of key control
system. On tags and envelopes, indicate door and room numbers or master or
grand master key.

3.5 FIELD QUALITY CONTROL

After installation, protect hardware from paint, stains, blemishes, and
other damage until acceptance of work. Submit notice of testing 15 days
before scheduled, so that testing can be witnessed by the Contracting
Officer. Adjust hinges, locks, latches, bolts, holders, closers, and other
items to operate properly. Demonstrate that permanent keys operate
respective locks, and give keys to the Contracting Officer. Correct,
repair, and finish, as directed, errors in cutting and fitting and damage
to adjoining work.

3.6 HARDWARE SETS
Hardware for aluminum doors shall be provided under this section. Deliver
Hardware templates and hardware, except field-applied hardware to the

aluminum door and frame manufacturer for use in fabricating the doors and
frames.

-- End of Section --
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SECTION 13851A

FIRE DETECTION AND ALARM SYSTEM, ADDRESSABLE

PART 1 GENERAL

1

.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI S3.41 (1990; R 1996) Audible Emergency
Evacuation Signal

FACTORY MUTUAL ENGINEERING AND RESEARCH (FM)

FM-01 (2003) Approval Guide: A Guide to
Equipment Materials and Services Approved
by Factory Mutual Research for Property
Conservations

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C62.41 (1991; R 1995) Surge Voltages in
Low-Voltage AC Power Circuits

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 1221 (1999) Installation, Maintenance and Use
of Public Fire Service Communication
Systems

NFPA 70 (2002) National Electrical Code

NFPA 72 (2002) National Fire Alarm Code

NFPA 90A (2002) Installation of Air Conditioning

and Ventilating Systems
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
47 CFR 15 Radio Frequency Devices

UNDERWRITERS LABORATORIES (UL)

UL Fire Prot Dir (2004) Fire Protection Equipment Directory
UL 04 (2003) Fire Protection Equipment Directory
UL 6 (1997) Rigid Metal Conduit

UL 38 (1999) Manually Actuated Signaling Boxes
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for Use with Fire-Protective Signaling
Systems

(1996; Rev thru Jan 1999) Smoke Detectors
for Fire Protective Signaling Systems

(1998) Smoke Detectors for Duct Application

(1996; Rev thru May 1999) Audible Signal
Appliances

(1999) Heat Detectors for Fire Protective
Signaling Systems

(1993; Rev thru Mar 1997) Electrical
Metallic Tubing

(1996; Rev thru Mar 1999) Control Units
for Fire Protective Signaling Systems

(1996; Rev Mar 1998) Intermediate Metal
Conduit

(1995; Rev thru Apr 1999) Signaling
Devices for the Hearing Impaired

SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When

used,

a designation following the "G" designation identifies the office

that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Fire Alarm Reporting System; G

Detail drawings, prepared and signed by a Registered
Professional Engineer or a NICET Level 3 Fire Alarm Technician,
consisting of a complete list of equipment and material, including
manufacturer's descriptive and technical literature, catalog cuts,
and installation instructions. Note that the contract drawings
show layouts based on typical detectors. The Contractor shall
check the layout based on the actual detectors to be installed and
make any necessary revisions in the detail drawings. The detail
drawings shall also contain complete wiring and schematic diagrams
for the equipment furnished, equipment layout, and any other
details required to demonstrate that the system has been
coordinated and will properly function as a unit. Detailed
point-to-point wiring diagram shall be prepared and signed by a
Registered Professional Engineer or a NICET Level 3 Fire Alarm
Technician showing points of connection. Diagram shall include
connections between system devices, appliances, control panels,
supervised devices, and equipment that is activated or controlled
by the panel. ©No reproductions of any kind of contract documents
shall be acceptable as shop drawings.
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SD-03 Product Data
Storage Batteries; G

Substantiating battery calculations for supervisory and alarm
power requirements. Ampere-hour requirements for each system
component and each panel component, and the battery recharging
period shall be included.

Voltage Drop; G

Voltage drop calculations for notification appliance circuits to
indicate that sufficient voltage is available for proper appliance
operation.

Special Tools and Spare Parts; G

Spare parts data for each different item of material and
equipment specified, not later than 3 months prior to the date of
beneficial occupancy. Data shall include a complete list of parts
and supplies with the current unit prices and source of supply and
a list of the parts recommended by the manufacturer to be replaced
after 1 year of service.

Technical Data and Computer Software; G
Technical data which relates to computer software.
Training

Lesson plans, operating instructions, maintenance procedures,
and training data, furnished in manual format, for the training
courses. The operations training shall familiarize designated
government personnel with proper operation of the fire alarm
system. The maintenance training course shall provide the
designated government personnel adequate knowledge required to
diagnose, repair, maintain, and expand functions inherent to the
system.

Testing; G

Detailed test procedures, prepared and signed by a Registered
Professional Engineer or a NICET Level 3 Fire Alarm Technician,
for the fire detection and alarm system 60 days prior to
performing system tests.

SD-06 Test Reports
Testing; G

Test reports, in booklet form, showing field tests performed to
prove compliance with the specified performance criteria, upon
completion and testing of the installed system. Each test report
shall document readings, test results and indicate the final
position of controls. The Contractor shall include the NFPA 72
Certificate of Completion and NFPA 72 Inspection and Testing Form,
with the appropriate test reports.
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SD-07 Certificates
Equipment; G

Certified copies of current approvals or listings issued by an
independent test lab if not listed by UL, FM or other nationally
recognized testing laboratory, showing compliance with specified
NFPA standards.

Qualifications; G

Proof of qualifications for required personnel. The installer
shall submit proof of experience for the Professional Engineer,
fire alarm technician, and the installing company.

SD-10 Operation and Maintenance Data
Technical Data and Computer Software; G

Six copies of operating manual outlining step-by-step procedures
required for system startup, operation, and shutdown. The manual
shall include the manufacturer's name, model number, service
manual, parts list, and complete description of equipment and
their basic operating features. Six copies of maintenance manual
listing routine maintenance procedures, possible breakdowns and
repairs, and troubleshooting guide. The manuals shall include
conduit layout, equipment layout and simplified wiring, and
control diagrams of the system as installed. The manuals shall
include complete procedures for system revision and expansion,
detailing both equipment and software requirements. Original and
backup copies of all software delivered for this project shall be
provided, on each type of media utilized. Manuals shall be
approved prior to training.

.3 GENERAL REQUIREMENTS

3.1 Standard Products

Material and equipment shall be the standard products of a manufacturer
regularly engaged in the manufacture of the products for at least 2 years
prior to bid opening. Equipment shall be supported by a service
organization that can provide service within 24 hours of notification.

.3.2 Nameplates

Major components of equipment shall have the manufacturer's name, address,
type or style, voltage and current rating, and catalog number on a
noncorrosive and nonheat-sensitive plate which is securely attached to the
equipment.

.3.3 Keys and Locks

Locks shall be keyed alike. Four keys for the system shall be provided.

.3.4 Tags

Tags with stamped identification number shall be furnished for keys and
locks.
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1.3.5 Verification of Dimensions

After becoming familiar with details of the work, the Contractor shall
verify dimensions in the field and shall advise the Contracting Officer of
any discrepancy before performing the work.

1.3.6 Compliance

The fire detection and alarm system and the central reporting system shall
be configured in accordance with NFPA 72; exceptions are acceptable as
directed by the Contracting Officer. The equipment furnished shall be
compatible and be listed in UL 04, UL Fire Prot Dir, FM-01 approved, or
approved or listed by a nationally recognized testing laboratory in
accordance with the applicable NFPA standards.

1.3.7 Qualifications
1.3.7.1 Engineer and Technician

a. Registered Professional Engineer with verification of experience
and at least 4 years of current experience in the design of the fire
protection and detection systems.

b. National Institute for Certification in Engineering Technologies
(NICET) qualifications as an engineering technician in fire alarm systems
program with verification of experience and current NICET certificate.

c. The Registered Professional Engineer may perform all required
items under this specification. The NICET Fire Alarm Technician shall
perform only the items allowed by the specific category of certification
held.

1.3.7.2 Installer

The installing Contractor shall provide the following: NICET Fire Alarm
Technicians to perform the installation of the system. A NICET Level 3
Fire Alarm Technician shall supervise the installation of the fire alarm
system. NICET Level 2 or higher Fire Alarm Technician shall install and
terminate fire alarm devices, cabinets and panels. 2An electrician or NICET
Level 1 Fire Alarm Technician shall install conduit for the fire alarm
system. The Fire Alarm technicians installing the equipment shall be
factory trained in the installation, adjustment, testing, and operation of
the equipment specified herein and on the drawings.

1.3.7.3 Design Services

Installations requiring designs or modifications of fire detection, fire
alarm, or fire suppression systems shall require the services and review of
a qualified fire protection engineer. For the purposes of meeting this
requirement, a qualified fire protection engineer is defined as an
individual meeting one of the following conditions:

a. An engineer having a Bachelor of Science or Masters of Science
Degree in Fire Protection Engineering from an accredited
university engineering program, plus a minimum of 2 years' work
experience in fire protection engineering.

b. A registered professional engineer (P.E.) in fire protection

engineering.
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c. A registered PE in a related engineering discipline and member
grade status in the National Society of Fire Protection Engineers.

d. An engineer with a minimum of 10 years' experience in fire
protection engineering and member grade status in the National

Society of Fire Protection Engineers.

4 SYSTEM DESIGN

4.1 Operation

The fire alarm and detection system shall be a complete, supervised fire
alarm reporting system. The system shall be activated into the alarm mode
by actuation of any alarm initiating device. The system shall remain in
the alarm mode until the initiating device is reset and the fire alarm
control panel is reset and restored to normal. Alarm initiating devices
shall be connected to initiating device circuits (IDC), Style D, to signal
line circuits (SLC), Style 6, in accordance with NFPA 72. Alarm
notification appliances shall be connected to notification appliance
circuits (NAC), Style Z in accordance with NFPA 72. A looped conduit
system shall be provided so that if the conduit and all conductors within
are severed at any point, all IDC, NAC and SLC will remain functional. The
conduit loop requirement is not applicable to the signal transmission link
from the local panels (at the protected premisges) to the Supervising
Station (fire station, fire alarm central communication center). Textual,
audible, and visual appliances and systems shall comply with NFPA 72. Fire
alarm system components requiring power, except for the control panel power
supply, shall operate on 24 Volts dc. Addressable system shall be
microcomputer (microprocessor or microcontroller) based with a minimum word
size of eight bits and shall provide the following features:

a. Sufficient memory to perform as specified and as shown for
addressable system.

b. Individual identity of each addressable device for the following
conditions: alarm; trouble; open; short; and appliances
missing/failed remote detector - sensitivity adjustment from the
panel for smoke detectors

c. Capability of each addressable device being individually disabled
or enabled from the panel.

d. Each SLC shall be sized to provide 40 percent addressable
expansion without hardware modifications to the panel.

.4.2 Operational Features

The system shall have the following operating features:
a. Monitor electrical supervision of IDC, SLC, and NAC.

b. Monitor electrical supervision of the primary power (ac) supply,
battery voltage, placement of alarm zone module (card, PC board)
within the control panel, and transmitter tripping circuit
integrity.

c¢. A trouble buzzer and trouble LED/LCD (light emitting diode/liquid

crystal diode) to activate upon a single break, open, or ground
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fault condition which prevents the required normal operation of
the system. The trouble signal shall also operate upon loss of
primary power (ac) supply, low battery voltage, removal of alarm
zone module (card, PC board), and disconnection of the circuit
used for transmitting alarm signals off-premises. A trouble alarm
silence switch shall be provided which will silence the trouble
buzzer, but will not extinguish the trouble indicator LED/LCD.
Subsequent trouble and supervisory alarms shall sound the trouble
signal until silenced. After the system returns to normal
operating conditions, the trouble buzzer shall again sound until
the silencing switch returns to normal position, unless automatic
trouble reset is provided.

A one person test mode. Activating an initiating device in this
mode will activate an alarm for a short period of time, then
automatically reset the alarm, without activating the transmitter
during the entire process.

Evacuation alarm silencing switch which, when activated, will
silence alarm devices, but will not affect the zone indicating
LED/LCD nor the operation of the transmitter. This switch shall
be over-ridden upon activation of a subsequent alarm from an
unalarmed device and the NAC devices will be activated.

Electrical supervision for circuits used for supervisory signal
services (i.e., sprinkler systems, valves, etc.). Supervision
shall detect any open, short, or ground.

Confirmation or verification of all smoke detectors. The control
panel shall interrupt the transmission of an alarm signal to the
system control panel for a factory preset period. This
interruption period shall be adjustable from 1 to 60 seconds and
be factory set at 20 seconds. Immediately following the
interruption period, a confirmation period shall be in effect
during which time an alarm signal, if present, will be sent
immediately to the control panel. Fire alarm devices other than
smoke detectors shall be programmed without confirmation or
verification.

The fire alarm control panel shall provide supervised addressable
relays for HVAC shutdown. An override at the HVAC panel shall not
be provided.

Provide one person test mode - Activating an initiating device in
this mode will activate an alarm for a short period of time, then
automatically reset the alarm, without activating the transmitter
during the entire process.

The fire alarm control panel shall provide the required monitoring
and supervised control outputs needed to accomplish elevator
recall.

The fire alarm control panel shall monitor the fire sprinkler
system, or other fire protection extinguishing system.

The control panel and field panels shall be software
reprogrammable to enable expansion or modification of the system
without replacement of hardware or firmware. Examples of required
changes are: adding or deleting devices or zones; changing system
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responses to particular input signals; programming certain input
signals to activate auxiliary devices.

1.4.3 Alarm Functions

An alarm condition on a circuit shall automatically initiate the following
functions:

a. Transmission of a signal over the station radio fire reporting
system. The signal shall be common for any device.

b. Visual indications of the alarmed devices on the fire alarm
control panel display and on the remote audible/visual display.

c. Continuous sounding or operation of alarm notification appliances
throughout the building as required by ANSI S3.41.

1.4.4 Primary Power

Operating power shall be provided as required by paragraph Power Supply for
the System. Transfer from normal to emergency power or restoration from
emergency to normal power shall be fully automatic and not cause
transmission of a false alarm. Loss of ac power shall not prevent
transmission of a signal via the fire reporting system upon operation of
any initiating circuit.

1.4.5 Battery Backup Power

Battery backup power shall be through use of rechargeable, sealed-type
storage batteries and battery charger.

1.4.6 Interface With other Equipment

Interfacing components shall be furnished as required to connect to
subsystems or devices which interact with the fire alarm system, such as
operating interfaces for smoke control systems, etc.

1.5 TECHNICAL DATA AND COMPUTER SOFTWARE

Technical data and computer software (meaning technical data which relates
to computer software) which is specifically identified in this project, and
which may be defined/required in other specifications, shall be delivered,
strictly in accordance with the CONTRACT CLAUSES, and in accordance with
the Contract Data Requirements List, DD Form 1423. Data delivered shall be
identified by reference to the particular specification paragraph against
which it is furnished. Data to be submitted shall include complete system,
equipment, and software descriptions. Descriptions shall show how the
equipment will operate as a system to meet the performance requirements of
this contract. The data package shall also include the following:

(1) Identification of programmable portions of system equipment and
capabilities.

(2) Description of system revision and expansion capabilities and
methods of implementation detailing both equipment and software
requirements.

(3) Provision of operational software data on all modes of

programmable portions of the fire alarm and detection system.
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(4) Description of Fire Alarm Control Panel equipment operation.
(5) Description of auxiliary and remote equipment operations.
(6) Library of application software.

(7) Operation and maintenance manuals as specified in SD-19 of the
Submittals paragraph.

.6 DELIVERY AND STORAGE

Equipment delivered and placed in storage shall be stored with protection
from the weather, humidity and temperature wvariation, dirt, dust, and any
other contaminants.

PART 2 PRODUCTS

2

.1 CONTROL PANEL

Control Panel shall comply with the applicable requirements of UL 864.
Panel shall be modular, installed in a surface mounted steel cabinet with
hinged door and cylinder lock. Control panel shall be a clean,
uncluttered, and orderly assembled panel containing components and
equipment required to provide the specified operating and supervisory
functions of the system. The panel shall have prominent rigid plastic,

phenolic or metal identification plates for LED/LCDs, zones, SLC, controls,
meters, fuses, and switches. Nameplates for fuses shall also include ampere

rating. The LED/LCD displays shall be located on the exterior of the
cabinet door or be visible through the cabinet door. Control panel
switches shall be within the locked cabinet. A suitable means (single
operation) shall be provided for testing the control panel visual
indicating devices (meters or LEDs/LCDs). Meters and LEDs shall be plainly

visible when the cabinet door is closed. Signals and LEDs/LCDs shall be
provided to indicate by zone any alarm, supervisory or trouble condition on

the system. Each IDC shall be powered and supervised so that a signal on
one zone does not prevent the receipt of signals from other devices. Loss
of power, including batteries, shall not require the manual reloading of a

program. Upon restoration of power, startup shall be automatic, and shall
not require any manual operation. The loss of primary power or the

sequence of applying primary or emergency power shall not affect the
transmission of alarm, supervisory or trouble signals. Visual annunciation
shall be provided for LED/LCD visual display as an integral part of the
control panel and shall identify with a word description and id number each
device. Cabinets shall be provided with ample gutter space to allow proper
clearance between the cabinet and live parts of the panel equipment. If

more than one modular unit is required to form a control panel, the units

shall be installed in a single cabinet large enough to accommodate units.
Cabinets shall be painted red.

.1.1 Remote System Audible/Visual Display

Audible appliance shall have a minimum sound level output rating of 85 dBA

at 10 feet and operate in conjunction with the panel integral display.
The audible device shall be sgilenced by a system silence switch on the
remote system. The audible device shall be silenced by the system silence
switch located at the remote location, but shall not extinguish the visual
indication. The remote LED/LCD visual display shall provide
identification, consisting of the word description and id number for each
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device as displayed on the control panel. A rigid plastic, phenolic or
metal identification sign which reads "Fire Alarm System Remote Display"
shall be provided at the remote audible/visual display. The remote visual
appliance located with the audible appliance shall not be extinguished
until the trouble or alarm has been cleared.

1.2 Circuit Connections

Circuit conductors entering or leaving the panel shall be connected to
screw-type terminals with each conductor and terminal marked for
identification.

.1.3 System Expansion and Modification Capabilities

Any equipment and software needed by qualified technicians to implement
future changes to the fire alarm system shall be provided as part of this
contract.

.1.4 Addressable Control Module

The control module shall be capable of operating as a relay (dry contact
form C) for interfacing the control panel with other systems. The module
shall be UL listed as compatible with the control panel. The indicating
device or the external load being controlled shall be configured as a Style
Y notification appliance circuits. The system shall be capable of
supervising, audible, visual and dry contact circuits. The control module
shall have both an input and output address. The supervision shall detect
a short on the supervised circuit and shall prevent power from being
applied to the circuit. The control model shall provide address setting
means compatible with the control panel's SLC supervision and store an
internal identifying code. The control module shall contain an integral
LED that flashes each time the control module is polled.

.1.5 Addressable Initiating Device Circuits Module

The initiating device being monitored shall be configured as a Style D
initiating device circuits. The system gshell be capable of defining any
module as an alarm module and report alarm trouble, loss of polling, or as
a supervisory module, and reporting supervisory short, supervisory open or
loss of polling. The module shall be UL listed as compatible with the
control panel. The monitor module shall provide address setting means
compatible with the control panel's SLC supervision and store an internal
identifying code. Monitor module shall contain an integral LED that
flashes each time the monitor module is polled. Pull stations with a
monitor module in a common backbox are not required to have an LED.

.2 STORAGE BATTERIES

Storage batteries shall be provided and shall be 24 Vdc sealed,
lead-calcium type requiring no additional water. The batteries shall have
ample capacity, with primary power disconnected, to operate the fire alarm
system for a period of 72 hours. Following this period of battery
operation, the batteries shall have ample capacity to operate all
components of the system, including all alarm signaling devices in the
total alarm mode for a minimum period of 15 minutes. Batteries shall be
located at the bottom of the panel. Batteries shall be provided with
overcurrent protection in accordance with NFPA 72. Separate battery
cabinets shall have a lockable, hinged cover similar to the fire alarm
panel. The lock shall be keyed the same as the fire alarm control panel.
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Cabinets shall be painted to match the fire alarm control panel.
.3 BATTERY CHARGER

Battery charger shall be completely automatic, 24 Vdc with high/low
charging rate, capable of restoring the batteries from full discharge (18
Volts dc) to full charge within 48 hours. A pilot light indicating when
batteries are manually placed on a high rate of charge shall be provided as
part of the unit assembly, if a high rate switch is provided. Charger
shall be located in control panel cabinet or in a separate battery cabinet.

.4 ADDRESSABLE MANUAL FIRE ALARM STATIONS

Addressable manual fire alarm stations shall conform to the applicable
requirements of UL 38. Manual stations shall be connected into signal line

circuits. Stations shall be installed on semi-flush mounted outlet boxes.
Manual stations shall be mounted at 48 inches. Stations shall be double
action type. Stations shall be finished in red, with raised letter

operating instructions of contrasting color. Stations requiring the
breaking of glass or plastic panels for operation are not acceptable.
Stations employing glass rods are not acceptable. The use of a key or
wrench shall be required to reset the station. Gravity or mercury switches
are not acceptable. Switches and contacts shall be rated for the voltage
and current upon which they operate. Addressable pull stations shall be
capable of being field programmed, shall latch upon operation and remain
latched until manually reset. Stations shall have a separate screw
terminal for each conductor.

.5 FIRE DETECTING DEVICES

Fire detecting devices shall comply with the applicable requirements of
NFPA 72, NFPA 90A, UL 268, UL 268A, and UL 521. The detectors shall be
provided as indicated. Detector base shall have screw terminals for making
connectiong. No solder connections will be allowed. Detectors located in
concealed locations (above ceiling, raised floors, etc.) shall have a
remote visible indicator LED/LCD. Addressable fire detecting devices,
except flame detectors, shall be dynamically supervised and uniquely
identified in the control panel. All fire alarm initiating devices shall
be individually addressable, except where indicated. Installed devices
shall conform to NFPA 70 hazard classification of the area where devices
are to be installed.

.5.1 Smoke Detectors

Smoke detectors shall be designed for detection of abnormal smoke
densities. Smoke detectors shall be ionization or photoelectric type.
Detectors shall contain a visible indicator LED/LCD that shows when the
unit is in alarm condition. Detectors shall not be adversely affected by
vibration or pressure. Detectors shall be the plug-in type in which the
detector base contains terminals for making wiring connections. Detectors
that are to be installed in concealed (above false ceilings, etc.)
locations shall be provided with a remote indicator LED/LCD suitable for
mounting in a finished, visible location. Detectors shall be equipped with
output of 85 dBA at 10 feet. All bedroom smoke detectors shall be equipped
with sounder bases.

.5.1.1 Photoelectric Detectors

Detectors shall operate on a light scattering concept using an LED light

SECTION 13851A Page 13
(Am-0006)



BLDG672

source. Failure of the LED shall not cause an alarm condition. Detectors
shall be factory set for sensitivity and shall require no field adjustments
of any kind. Detectors shall have an obscuration rating in accordance with
UL 268. Addressable smoke detectors shall be capable of having the
sensitivity being remotely adjusted by the control panel.

.5.1.2 Duct Detectors

Duct-mounted photoelectric smoke detectors shall be furnished and installed
where indicated and in accordance with NFPA 90A. Units shall consist of a
smoke detector as specified in paragraph Photoelectric Detectors, mounted
in a special housing fitted with duct sampling tubes. Detector circuitry
shall be mounted in a metallic enclosure exterior to the duct. Detectors
shall have a manual reset. Detectors shall be rated for air velocities
that include air flows between 500 and 4000 fpm. Detectors shall be
powered from the fire alarm panel. Sampling tubes shall run the full width
of the duct. The duct detector package shall conform to the requirements
of NFPA 90A, UL 268A, and shall be UL listed for use in air-handling
systems. The control functions, operation, reset, and bypass shall be
controlled from the fire alarm control panel. Lights to indicate the
operation and alarm condition; and the test and reset buttons shall be
visible and accessible with the unit installed and the cover in place.
Detectors mounted above 6 feet and those mounted below 6 feet that cannot
be easily accessed while standing on the floor, shall be provided with a
remote detector indicator panel containing test and reset switches. Remote
lamps and switches as well as the affected fan units shall be properly
identified in etched plastic placards. Detectors shall have auxiliary
contacts to provide control, interlock, and shutdown functions specified in
Section 15951A DIRECT DIGITAL CONTROL FOR HVAC The detectors shall be
supplied by the fire alarm system manufacturer to ensure complete system
compatibility.

.6 NOTIFICATION APPLIANCES

Audible appliances shall conform to the applicable requirements of UL 464.
Devices shall be connected into notification appliance circuits. Devices
shall have a separate screw terminal for each conductor. Audible appliances
shall generate a unique audible sound from other devices provided in the
building and surrounding area. Surface mounted audible appliances shall be
painted red. Recessed audible appliances shall be installed with a grill
that is painted red.

.6.1 Alarm Bells

Bells shall be surface mounted with the matching mounting back box surface
mounted. Bells shall be suitable for use in an electrically supervised
circuit. Bells shall be the underdome type producing a minimum output
rating of 85 dBA at 10 feet. Bells used in exterior locations shall be
specifically listed or approved for outdoor use and be provided with metal
housing and protective grilles. Single stroke, electrically operated,
supervised, solenoid bells shall be used for coded applications.

.6.2 Alarm Horns

Horns shall be surface mounted, with the matching mounting back box surface
mounted vibrating type suitable for use in an electrically supervised
circuit. Horns shall produce a sound rating of at least 85 dBA at 10 feet.
Horns used in exterior locations shall be specifically listed or approved
for outdoor use and be provided with metal housing and protective grilles.
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.6.3 Visual Notification Appliances

Visual notification appliances shall conform to the applicable requirements
of UL 1971 and the contract drawings. Appliances shall have clear high
intensity optic lens, xenon flash tubes, and output white light. Strobe
flash rate shall be between 1 to 3 flashes per second and a minimum of 75
candela. Strobe shall be surface mounted.

.6.4 Combination Audible/Visual Notification Appliances

Combination audible/visual notification appliances shall provide the same
requirements asg individual units except they shall mount as a unit in
standard backboxes. Units shall be factory assembled. Any other audible
notification appliance employed in the fire alarm systems shall be approved
by the Contracting Officer.

.7 FIRE DETECTION AND ALARM SYSTEM PERIPHERAL EQUIPMENT

.7.1 Conduit

Conduit and fittings shall comply with NFPA 70, UL 6, UL 1242, and UL 797.

.7.2 Wiring

Wiring shall conform to NFPA 70. Wiring for 120 Vac power shall be No. 12
AWG minimum. Wiring for fire alarm dc circuits shall be No. 16 AWG
minimum. Voltages shall not be mixed in any junction box, housing, or
device, except those containing power supplies and control relays. Wiring
shall conform to NFPA 70. System field wiring shall be solid copper and
ingstalled in metallic conduit or electrical metallic tubing. Conductors
shall be color coded. Conductors used for the same functions shall be
similarly color coded. Wiring code color shall remain uniform throughout
the circuit. Pigtail or T-tap connections to initiating device circuits,
supervisory alarm circuits, and notification appliance circuits are
prohibited.

.7.3 Special Tools and Spare Parts

Software, connecting cables and proprietary equipment, necessary for the
maintenance, testing, and reprogramming of the equipment shall be furnished
to the Contracting Officer. Two spare fuses of each type and size required
shall be furnished. Two percent of the total number of each different type
of detector, but no less than two each, shall be furnished. Spare fuses
shall be mounted in the fire alarm panel.

.8 TRANSMITTERS

.8.1 Radio Alarm Transmitters

Transmitters shall be compatible with proprietary supervising station
receiving equipment. Each radio alarm transmitter shall be the
manufacturer's recognized commercial product, completely assembled, wired,
factory tested, and delivered ready for installation and operation.
Transmitters shall be provided in accordance with applicable portions of
NFPA 72, NFPA 1221, and 47 CFR 15. Transmitter electronics module shall be
contained within the physical housing as an integral, removable assembly.
The proprietary supervising station receiving equipment is Monaco and the
transceiver shall be fully compatible with this equipment. At the
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contractors option, and if UL listed, the transmitter may be housed in the
same panel as the fire alarm control panel.

2.8.1.1 Transmitter Power Supply

Each radio alarm transmitter shall be powered by a combination of locally
available 120-volt ac power and a sealed, lead-calcium battery.

a. Operation: Each transmitter shall operate from 120-volt ac power.
In the event of 120-volt ac power loss, the transmitter shall
automatically switch to battery operation. Switchover shall be
accomplished with no interruption of protective service, and shall
automatically transmit a trouble message. Upon restoration of ac
power, transfer back to normal ac power supply shall also be automatic.

b. Battery Power: Transmitter standby battery capacity shall provide
sufficient power to operate the transmitter in a normal standby status
for a minimum of 72 hours and be capable of transmitting alarms during
that period.

2.8.1.2 Radio Alarm Transmitter Housing

Transmitter housing shall be NEMA Type 1. The housing shall contain a lock
that is keyed identical to radio alarm transmitter housings on the base.
Radio alarm transmitter housing shall be factory painted with a suitable
priming coat and not less than two coats of a hard, durable weatherproof
enamel.

2.8.1.3 Antenna

The Contractor shall provide antenna for radio alarm transmitters with a
driving point impedance to match transmitter output. The antenna and
antenna mounts shall be corrosion resistant and designed to withstand wind
velocities of 100 mph. Antennas shall not be mounted to any portion of
the building roofing system.

PART 3 EXECUTION
3.1 INSTALLATION

All work shall be installed as shown, and in accordance with NFPA 70 and
NFPA 72, and in accordance with the manufacturer's diagrams and
recommendationg, unless otherwise specified. Smoke detectors shall not be
installed until construction is essentially complete and the building has
been thoroughly cleaned.

3.1.1 Power Supply for the System

A single dedicated circuit connection for supplying power from a branch
circuit to each building fire alarm system shall be provided. The power
shall be supplied as shown on the drawings. The power supply shall be
equipped with a locking mechanism and marked in red with the words "FIRE
ALARM CIRCUIT CONTROL".

3.1.2 Wiring
Conduit size for wiring shall be in accordance with NFPA 70. Wiring for

the fire alarm system shall not be installed in conduits, junction boxes,
or outlet boxes with conductors of lighting and power systems. Not more
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than two conductors shall be installed under any device screw terminal.

The wires under the screw terminal shall be straight when placed under the
terminal then clamped in place under the screw terminal. The wires shall
be broken and not twisted around the terminal. Circuit conductors entering
or leaving any mounting box, outlet box enclosure, or cabinet shall be
connected to screw terminals with each terminal and conductor marked in
accordance with the wiring diagram. Connections and splices shall be made
using screw terminal blocks. The use of wire nut type connectors in the
system is prohibited. Wiring within any control equipment shall be readily
accessible without removing any component parts. The fire alarm equipment
manufacturer's representative shall be present for the connection of wiring
to the control panel.

.1.3 Control Panel

The control panel and its assorted components shall be mounted so that no
part of the enclosing cabinet is less than 12 inches nor more than 78
inches above the finished floor. Manually operable controls shall be
between 36 and 42 inches above the finished floor. Panel shall be
installed to comply with the requirements of UL 864.

.1.4 Detectors

Detectors shall be located and installed in accordance with NFPA 72.
Detectors shall be connected into signal line circuits or initiating device
circuits as indicated on the drawings. Detectors shall be at least 12
inches from any part of any lighting fixture. Detectors shall be located
at least 3 feet from diffusers of air handling systems. Each detector
shall be provided with appropriate mounting hardware as required by its
mounting location. Detectors which mount in open space shall be mounted
directly to the end of the stubbed down rigid conduit drop. Conduit drops
shall be firmly secured to minimize detector sway. Where length of conduit
drop from ceiling or wall surface exceeds 3 feet, sway bracing shall be
provided. Detectors installed in concealed locations (above ceiling,
raised floors, etc.) shall have a remote visible indicator LED/LCD in a
finished, visible location.

.1.5 Notification Appliances

Notification appliances shall be mounted 80 inches above the finished
floor or 6 inches below the ceiling, whichever is lower.

.1.6 Annunciator Egquipment

Annunciator equipment shall be mounted where indicated on the drawings.
1.7 Addressable Initiating Device Circuits Module

The initiating device circuits module shall be used to connect supervised

conventional initiating devices (water flow switches, water pressure
switches, manual fire alarm stations, high/low air pressure switches, and

tamper switches). The module shall mount in an electrical box adjacent to
or connected to the device it is monitoring and shall be capable of Style B
supervised wiring to the initiating device. In order to maintain proper

supervision, there shall be no T-taps allowed on style B lines.
Addressable initiating device circuits modules shall monitor only one
initiating device each. Contacts in suppression systems and other fire
protection subsystems shall be connected to the fire alarm system to
perform supervisory and alarm functions as specified in Section 13930A WET
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PIPE SPRINKLER SYSTEM, FIRE PROTECTION, NFPA 72, as indicated on the
drawings and as specified herein.

.1.8 Addressable Control Module

Addressable and control modules shall be installed in the outlet box or
adjacent to the device they are controlling. If a supplementary
suppression releasing panel is provided, then the monitor modules shall he
mounted in a common enclosure adjacent to the suppression releasing panel
and both this enclosure and the suppression releasing panel shall be in the
same room as the releasing devices. All interconnecting wires shall be
supervised unless an open circuit or short circuit abnormal condition does
not affect the required operation of the fire alarm system. If control
modules are used as interfaces to other systems, such as HVAC or elevator
control, they shall be within the control panel or immediately adjacent to
it. Control modules that control a group of notification appliances shall
be adjacent to the first notification appliance in the notification
appliance circuits. Control modules that connect to devices shall
supervise the notification appliance circuits. Control modules that
connect to auxiliary systems or interface with other systems (non-life
safety systems) and where not required by NFPA 72, shall not require the
secondary circuits to be supervised. Contacts in suppression systems and
other fire protection subsystems shall be connected to the fire alarm
system to perform required alarm functions as specified in Section 13930A
WET PIPE SPRINKLER SYSTEM, FIRE PROTECTION NFPA 72, as indicated on the
drawings and as specified herein.

.2 OVERVOLTAGE AND SURGE PROTECTION
2.1 Power Line Surge Protection

All equipment connected to alternating current circuits shall be protected
from surges per IEEE (C62.41 B3 combination waveform and NFPA 70. Fuses
shall not be used for surge protection. The surge protector shall be rated
for a maximum let thru voltage of 350 Volts ac (line-to-neutral) and 350
Volt ac (neutral-to-ground) .

.2.2 Low Voltage DC Circuits Surge Protection

All IDC, NAC, and communication cables/conductors, except fiber optics,
shall have surge protection installed at each point where it exits or

enters a building. Equipment shall be protected from surges per IEEE C62.41
B3 combination waveform and NFPA 70. The surge protector shall be rated

to protect the 24 Volt dc equipment. The maximum dc clamping voltages

shall be 36 V (line-to-ground) and 72 Volt dc (line-to-1line).

.2.3 Signal Line Circuit Surge Protection

All SLC cables/conductors, except fiber optics, shall have surge
protection/isolation circuits installed at each point where it exits or
enters a building. The circuit shall be protected from surges per IEEE
C62.41 B3 combination waveform and NFPA 70. The surge protector/isolator
shall be rated to protect the equipment.

.3 GROUNDING

Grounding shall be provided by connecting to building ground system.
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.4 TESTING

The Contractor shall notify the Contracting Officer at least 10 days before
the preliminary and acceptance tests are to be conducted. The tests shall
be performed in accordance with the approved test procedures in the
presence of the Contracting Officer. The control panel manufacturer's
representative shall be present to supervise tests. The Contractor shall
furnish instruments and personnel required for the tests.

4.1 Preliminary Tests

Upon completion of the installation, the system shall be subjected to
functional and operational performance tests including tests of each
installed initiating and notification appliance, when required. Tests
shall include the meggering of system conductors to determine that the
system is free from grounded, shorted, or open circuits. The megger test
shall be conducted prior to the installation of fire alarm equipment. If
deficiencies are found, corrections shall be made and the system shall be
retested to assure that it is functional. After completing the preliminary
testing the Contractor shall complete and submit the NFPA 72, Certificate
of Completion.

.4.2 Acceptance Test

Acceptance testing shall not be performed until the Contractor has
completed and submitted the Certificate of Completion. Testing shall be in
accordance with NFPA 72. The recommended tests in NFPA 72 shall be
considered mandatory and shall verify that previous deficiencies have been
corrected. The Contractor shall complete and submit the NFPA 72,
Inspection and Testing Form. The test shall include all requirements of
NFPA 72 and the following:

a. Test of each function of the control panel.

b. Test of each circuit in both trouble and normal modes.

c. Tests of each alarm initiating devices in both normal and trouble
conditions.

d. Tests of each control circuit and device.

e. Tests of each alarm notification appliance.

f. Tests of the battery charger and batteries.

g. Complete operational tests under emergency power sSupply.
h. Visual inspection of wiring connections.

i. Opening the circuit at each alarm initiating device and
notification appliance to test the wiring supervisory feature.

j. Ground fault

k. Short circuit faults
1. Stray voltage

m. Loop resistance
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.5 TRAINING

Training course shall be provided for the operations and maintenance staff.
The course shall be conducted in the building where the system is
installed or as designated by the Contracting Officer. The training period
for systems operation shall consist of 1 training day (8 hours per day) and
shall start after the system is functionally completed but prior to final
acceptance tests. The training period for systems maintenance shall
consist of 2 training days (8 hours per day) and shall start after the
system is functionally completed but prior to final acceptance tests. The
instructions shall cover items contained in the operating and maintenance
ingstructions. In addition, training shall be provided on performance of
expansions or modifications to the fire detection and alarm system. The
training period for system expansions and modifications shall consist of at
least 1 training day (8 hours per day) and shall start after the system is
functionally completed but prior to final acceptance tests.

-- End of Section --
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SECTION 13930A

WET PIPE SPRINKLER SYSTEM, FIRE PROTECTION

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic

designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 135 (2001) Electric-Resistance-Welded Steel
Pipe

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 449 (2000) Quenched and Tempered Steel Bolts
and Studs

ASTM A 47/A 47M (1999) Ferritic Malleable Iron Castings

ASTM A 53/A 53M (2001) Pipe, Steel, Black and Hot-Dipped,

Zinc-Coated, Welded and Seamless

ASTM A 536 (1984; R 1999el) Ductile Iron Castings

ASTM A 795 (2000) Black and Hot-Dipped Zinc-Coated
(Galvanized) Welded and Seamless Steel
Pipe for Fire Protection Use

ASTM F 436 (2000) Hardened Steel Washers

AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)

ASSE 1015 (1999) Double Check Backflow Prevention
Assembly

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA B300 (1999) Hypochlorites

AWWA B301 (1992; Addenda B30la - 1999) Liquid
Chlorine

AWWA C104 (1995) Cement-Mortar Lining for

Ductile-Iron Pipe and Fittings for Water

AWWA C110 (1998) Ductile-Iron and Gray-Iron
Fittings, 3 In. Through 48 In. (75 mm
through 1200 mm), for Water and Other
Liquids
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AWWA C1l11 (2000) Rubber-Gasket Joints for
Ductile-Iron Pressure Pipe and Fittings

AWWA C151 (1996) Ductile-Iron Pipe, Centrifugally
Cast, for Water or Other Liquids

AWWA C203 (1997; Addenda C203a - 1999) Coal-Tar
Protective Coatings and Linings for Steel
Water Pipelines - Enamel and Tape -
Hot-Applied

AWWA EWW (1999) Standard Methods for the
Examination of Water and Wastewater

AWWA M20 (1973) Manual: Water Chlorination
Principles and Practices

ASME INTERNATIONAL (ASME)

ASME Bl6.1 (1998) Cast Iron Pipe Flanges and Flanged
Fittings

ASME Bl16.11 (1996) Forged Fittings, Socket-Welding and
Threaded

ASME B16.21 (1992) Nonmetallic Flat Gaskets for Pipe
Flanges

ASME B16.3 (1998) Malleable Iron Threaded Fittings

ASME B16.4 (1998) Gray Iron Threaded Fittings

ASME B16.9 (1993) Factory-Made Wrought Steel

Buttwelding Fittings

ASME B18.2.1 (1996) Square and Hex Bolts and Screws
(Inch Series)

ASME B18.2.2 (1987; R 1993) Square and Hex Nuts (Inch
Series)

FACTORY MUTUAL ENGINEERING AND RESEARCH (FM)
FM P7825a (2003) Approval Guide Fire Protection
FM P7825b (2003) Approval Guide Electrical Equipment

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS
INDUSTRY (MSS)

MSS SP-71 (1997) Gray Iron Swing Check Valves,
Flanges and Threaded Ends

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 13 (2002) Installation of Sprinkler Systems

NFPA 13R (2002) Installation of Sprinkler Systems
in Residential Occupancies Up to and
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Including Four Stories in Height
NFPA 1963 (1998) Fire Hose Connections

NFPA 24 (2002) Installation of Private Fire
Service Mains and Their Appurtenances

NATIONAL INSTITUTE FOR CERTIFICATION IN ENGINEERING TECHNOLOGIES
(NICET)

NICET 1014-7 (1995) Program Detail Manual for
Certification in the Field of Fire
Protection Engineering Technology (Field
Code 003) Subfield of Automatic Sprinkler
System Layout

UNDERWRITERS LABORATORIES (UL)

UL 668 (1995; Rev thru Dec 1998) Hose Valves for
Fire Protection Service

UL Bld Mat Dir (2004) Building Materials Directory
UL Fire Prot Dir (2004) Fire Protection Equipment Directory
.2 GENERAL REQUIREMENTS

Wet pipe sprinkler system shall be provided in all areas of the building.
The sprinkler system shall provide fire sprinkler protection for the entire
area. Except as modified herein, the system shall be designed and
installed in accordance with NFPA 13 in non-sleeping areas and NFPA 13R in
sleeping areas. Pipe sizes which are not indicated on drawings shall be
determined by hydraulic calculation. The Contractor shall design any
portions of the sprinkler system that are not indicated on the drawings
including locating sprinklers, piping and equipment, and size piping and
equipment when this information is not indicated on the drawings or is not
specified herein. The design of the sprinkler system shall be based on
hydraulic calculations, and the other provisions specified herein.
References to the "Authority Having Jurisdiction" shall be interpreted to
mean U.S. Army corps of Engineers, Honolulu, District, Fire Protection
Engineer.

.2.1 Hydraulic Design

The system shall be hydraulically designed to discharge a minimum density
as indicated, over the hydraulically most demanding area as indicated. The
minimum pipe size for branch lines in gridded systems shall be 1-1/4 inch.
Hydraulic calculations shall be in accordance with the Area/Density Method
of NFPA 13, and as indicated on drawings. NFPA 13, room design method to
be used for other than the dwelling units and corridor. NFPA 13R,
residential method to be used for dwelling unit and cooridor. Water
velocity in the piping shall not exceed 20 ft/s.

.2.1.1 Hose Demand
An allowance for exterior hose streams as indicated shall be added to the

sprinkler system demand at the fire hydrant shown on the drawings closest
to the point where the water service enters the building.
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1.2.1.2 Basis for Calculations

The design of the system shall be based upon a water supply as indicated.
Water supply shall be presumed available as indicated. Hydraulic
calculations shall be based upon the Hazen-Williams formula with a "C"
value of 120 for steel piping, 150 for copper tubing, 140 for new
cement-lined ductile-iron piping, and 100 for existing underground piping.

1.2.2 Sprinkler Coverage

Sprinklers shall be uniformly spaced on branch lines. In buildings
protected by automatic sprinklers, sprinklers shall provide coverage
throughout 100 percent of the building. This includes, but is not limited
to, telephone rooms, electrical equipment rooms, mechanical rooms, attic
and other electrical and mechanical spaces. Coverage per sprinkler shall
be in accordance with NFPA 13.

1.3 COORDINATION OF TRADES

Piping offsets, fittings, and any other accessories required shall be
furnished as required to provide a complete installation and to eliminate
interference with other construction. Sprinkler shall be installed over
and under ducts, piping and platforms when such equipment can negatively
effect or disrupt the sprinkler discharge pattern and coverage.

1.4 DELIVERY AND STORAGE

All equipment delivered and placed in storage shall be housed in a manner
to preclude any damage from the weather, humidity and temperature
variations, dirt and dust, or other contaminants. Additionally, all pipes
shall either be capped or plugged until installed.

1.5 FIELD MEASUREMENTS

The Contractor shall become familiar with all details of the work, verify
all dimensions in the field, and shall advise the Contracting Officer of
any discrepancy before performing the work.

1.6 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Sprinkler System Shop Drawings; G.

Three copies of the Sprinkler System Shop Drawings, no later
than 21 days prior to the start of sprinkler system installation.
The Sprinkler System Shop Drawings shall conform to the
requirements established for working plans as prescribed in NFPA 13.
Drawings shall include plan and elevation views demonstrating
that the equipment will fit the allotted spaces with clearance for
installation and maintenance. Each set of drawings shall include
the following:
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a. Descriptive index of drawings in the submittal with
drawings listed in sequence by drawing number. A legend
identifying device symbols, nomenclature, and conventions used.

b. Floor plans drawn to a scale not less than 1/8" = 1'-0"
which clearly show locations of sprinklers, risers, pipe hangers,
seismic separation assemblies, sway bracing, inspector's test
connections, drains, and other applicable details necessary to
clearly describe the proposed arrangement. Each type of fitting
used and the locations of bushings, reducing couplings, and welded
joints shall be indicated.

c. Actual center-to-center dimensions between sprinklers on
branch lines and between branch lines; from end sprinklers to
adjacent walls; from walls to branch lines; from sprinkler feed
mains, cross-mains and branch lines to finished floor and roof or
ceiling. A detail shall show the dimension from the sprinkler and
sprinkler deflector to the ceiling in finished areas.

d. Longitudinal and transverse building sections showing
typical branch line and cross-main pipe routing as well as
elevation of each typical sprinkler above finished floor.

e. Details of each type of riser assembly; pipe hanger; sway
bracing for earthquake protection, and restraint of underground
water main at point-of-entry into the building, and electrical
devices and interconnecting wiring.

As-Built Shop Drawings.

As-built shop drawings, at least 14 days after completion of the
Final Tests. The Sprinkler System Drawings shall be updated to
reflect as-built conditions after all related work is completed
and shall be on reproducible full-size mylar film.

SD-03 Product Data
Fire Protection Related Submittals.

A list of the Fire Protection Related Submittals, no later than
7 days after the approval of the Fire Protection Specialist.

Load Calculations for Sizing Sway Bracing; G.

For systems that are required to be protected against damage
from earthquakes, load calculations shall be provided for sizing
of sway bracing.

Components and Equipment Data; G.

Manufacturer's catalog data included with the Sprinkler System
Drawings for all items specified herein. The data shall be
highlighted to show model, size, options, etc., that are intended
for consideration. Data shall be adequate to demonstrate
compliance with all contract requirements. In addition, a complete
equipment list that includes equipment description, model number
and quantity shall be provided.

Hydraulic Calculations; G.

SECTION 13930A Page 7
(Am-0006)



BLDG672

Hydraulic calculations, including a drawing showing hydraulic
reference points and pipe segments.

Spare Parts.

Spare parts data shall be included for each different item of
material and equipment specified. The data shall include a
complete list of parts and supplies, with current unit prices and
source of supply, and a list of parts recommended by the
manufacturer to be replaced after 1 year and 3 years of service.

A list of special tools and test equipment required for
maintenance and testing of the products supplied by the Contractor
shall be included.

Preliminary Tests Procedures; G.

Proposed procedures for Preliminary Tests, no later than 14 days
prior to the proposed start of the tests.

Final Acceptance Test Procedures; G.

Proposed procedures for Final Acceptance Test, no later than 14
days prior to the proposed start of the tests.

On-site Training Schedule; G.

Proposed On-site Training schedule, at least 14 days prior to
the start of related training.

Preliminary Tests; G.

Proposed date and time to begin Preliminary Tests, submitted
with the Preliminary Tests Procedures.

Final Acceptance Test; G.

Proposed date and time to begin Final Acceptance Test, submitted
with the Final Acceptance Test Procedures. Notification shall be
provided at least 14 days prior to the proposed start of the test.

Notification shall include a copy of the Contractor's Material &
Test Certificates.

Fire Protection Specialist Qualifications; G.

The name and documentation of certification of the proposed Fire
Protection Specialists, no later than 14 days after the Notice to
Proceed and prior to the submittal of the sprinkler system
drawings and hydraulic calculations.

Sprinkler System Installer Qualifications; G.

The name and documentation of certification of the proposed
Sprinkler System Installer, concurrent with submittal of the Fire
Protection Specialist Qualifications.

SD-06 Test Reports
Preliminary Tests Report; G.
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Three copies of the completed Preliminary Tests Reports, no
later that 7 days after the completion of the Preliminary Tests.
The Preliminary Tests Report shall include both the Contractor's
Material and Test Certificate for Underground Piping and the
Contractor's Material and Test Certificate for Aboveground Piping.

All items in the Preliminary Tests Report shall be signed by the
Fire Protection Specialist.

Final Acceptance Test Report; G.

Three copies of the completed Final Acceptance Tests Reports, no
later that 7 days after the completion of the Final Acceptance
Tests. All items in the Final Acceptance Report shall be signed
by the Fire Protection Specialist.

SD-07 Certificates
Fire Protection Specialist Inspection; G.

Concurrent with the Final Acceptance Test Report, certification
by the Fire Protection Specialist that the sprinkler system is
installed in accordance with the contract requirements, including
signed approval of the Preliminary and Final Acceptance Test
Reports.

SD-10 Operation and Maintenance Data
Wet Pipe Sprinkler System.

Six manuals listing step-by-step procedures required for system
startup, operation, shutdown, and routine maintenance, at least 14
days prior to field training. The manuals shall include the
manufacturer's name, model number, parts list, list of parts and
tools that should be kept in stock by the owner for routine
maintenance including the name of a local supplier, simplified
wiring and controls diagrams, troubleshooting guide, and
recommended service organization (including address and telephone
number) for each item of equipment. Each service organization
submitted shall be capable of providing 4 hour on-site response to
a service call on an emergency basis.

7 HYDRAULIC CALCULATIONS

Hydraulic calculations shall be as outlined in NFPA 13 except that
calculations shall be performed by computer using software intended
specifically for fire protection system design using the design data shown
on the drawings. Software that uses k-factors for typical branch lines is
not acceptable. Calculations shall be based on the water supply data shown
on the drawings. Calculations shall substantiate that the design area used
in the calculations is the most demanding hydraulically. Water supply
curves and system requirements shall be plotted on semi-logarithmic graph
paper so as to present a summary of the complete hydraulic calculation. A
summary sheet listing sprinklers in the design area and their respective
hydraulic reference points, elevationsg, actual discharge pressures and
actual flows shall be provided. Elevations of hydraulic reference points
(nodes) shall be indicated. Documentation shall identify each pipe
individually and the nodes connected thereto. The diameter, length, flow,
velocity, friction loss, number and type fittings, total friction loss in
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the pipe, equivalent pipe length and Hazen-Williams coefficient shall be
indicated for each pipe. For gridded systems, calculations shall show
peaking of demand area friction loss to verify that the hydraulically most
demanding area is being used. Also for gridded systems, a flow diagram
indicating the quantity and direction of flows shall be included. A
drawing showing hydraulic reference points (nodes) and pipe designations
used in the calculations shall be included and shall be independent of shop
drawings.

.8 FIRE PROTECTION SPECIALIST

Work specified in this section shall be performed under the supervision of
and certified by the Fire Protection Specialist. The Fire Protection
Specialist shall be an individual who is a registered professional engineer
and a Full Member of the Society of Fire Protection Engineers or who is
certified as a Level III Technician by National Institute for Certification
in Engineering Technologies (NICET) in the Automatic Sprinkler System
Layout subfield of Fire Protection Engineering Technology in accordance
with NICET 1014-7. The Fire Protection Specialist shall be regularly
engaged in the design and installation of the type and complexity of system
specified in the Contract documents, and shall have served in a similar
capacity for at least three systems that have performed in the manner
intended for a period of not less than 6 months.

.9 SPRINKLER SYSTEM INSTALLER QUALIFICATIONS

Work specified in this section shall be performed by the Sprinkler System
Installer. The Sprinkler System Installer shall be regularly engaged in
the installation of the type and complexity of system specified in the
Contract documents, and shall have served in a similar capacity for at
least three systems that have performed in the manner intended for a period
of not less than 6 months.

.10 REGULATORY REQUIREMENTS

Compliance with referenced NFPA standards is mandatory. This includes
advisory provisions listed in the appendices of such standards, as though
the word "shall" had been substituted for the word "should" wherever it
appears. In the event of a conflict between specific provisions of this
specification and applicable NFPA standards, this specification shall
govern. Reference to "authority having jurisdiction" shall be interpreted
to mean the Contracting Officer.

PART 2 PRODUCTS

2

.1 STANDARD PRODUCTS

Materials and equipment shall be standard products of a manufacturer
regularly engaged in the manufacture of such products and shall essentially
duplicate items that have been in satisfactory use for at least 2 years
prior to bid opening.

.2 NAMEPLATES

All equipment shall have a nameplate that identifies the manufacturer's
name, address, type or style, model or serial number, and catalog number.
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.3 REQUIREMENTS FOR FIRE PROTECTION SERVICE

Materials and Equipment shall have been tested by Underwriters
Laboratories, Inc. and listed in UL Fire Prot Dir or approved by Factory
Mutual and listed in FM P7825a and FM P7825b. Where the terms "listed" or
"approved" appear in this specification, such shall mean listed in UL Fire
Prot Dir or FM P7825a and FM P7825b

.4 UNDERGROUND PIPING COMPONENTS
4.1 Pipe

Piping from a point 6 inches above the floor to a point 5 feet outside the
building wall shall be ductile iron with a rated working pressure of 150 psi
conforming to AWWA C151, with cement mortar lining conforming to AWWA C104.

4.2 Fittings and Gaskets

Fittings shall be ductile iron conforming to AWWA C110. Gaskets shall be
suitable in design and size for the pipe with which such gaskets are to be
used. Gaskets for ductile iron pipe joints shall conform to AWWA C111.

.5 ABOVEGROUND PIPING COMPONENTS
Aboveground piping shall be steel.
.5.1 Steel Piping Components
.5.1.1 Steel Pipe

Except as modified herein, steel pipe shall be black as permitted by NFPA 13

and shall conform to applicable provisions of ASTM A 795, ASTM A 53/A 53M,
or ASTM A 135. Pipe in which threads or grooves are cut shall be Schedule
40 or shall be listed by Underwriters' Laboratories to have a corrosion
resistance ratio (CRR) of 1.0 or greater after threads or grooves are cut.
Pipe shall be marked with the name of the manufacturer, kind of pipe, and
ASTM designation.

.5.1.2 Fittings for Non-Grooved Steel Pipe

Fittings shall be cast iron conforming to ASME B1l6.4, steel conforming to
ASME B16.9 or ASME B1l6.11, or malleable iron conforming to ASME B1l6.3.
Fittings into which sprinklers, drop nipples or riser nipples (sprigs) are
screwed shall be threaded type. Plain-end fittings with mechanical
couplings, fittings that use steel gripping devices to bite into the pipe
and segmented welded fittings shall not be used.

.5.1.3 Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not less than 175 psi service and
shall be the product of the same manufacturer;segmented welded fittings
shall not be used. Fitting and coupling houses shall be malleable iron
conforming to ASTM A 47/A 47M, Grade 32510; ductile iron conforming to ASTM
A 536, Grade 65-45-12. Gasket shall be the flush type that fills the
entire cavity between the fitting and the pipe. Nuts and bolts shall be
heat-treated steel conforming to ASTM A 183 and shall be cadmium plated or
zinc electroplated.
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.5.1.4 Flanges

Flanges shall conform to NFPA 13 and ASME Bl6.1. Gaskets shall be
non-asbestos compressed material in accordance with ASME B16.21, 1/16 inch
thick, and full face or self-centering flat ring type.

.5.1.5 Bolts, Nut, and Washers

Bolts shall be squarehead conforming to ASME B18.2.1, ASTM A 449, Type 1
and shall extend no less than three full threads beyond the nut with bolts
tightened to the required torque. Nuts shall be hexagon type conforming to
ASME B18.2.2. Washers shall meet the requirements of ASTM F 436. Flat
circular washers shall be provided under all bolt heads and nuts.

.5.2 Pipe Hangers

Hangers shall be listed in UL Fire Prot Dir or FM P7825a and FM P7825b and
of the type suitable for the application, construction, and pipe type and
sized to be supported.

.5.3 Valves
.5.3.1 Control Valve and Gate Valve

Manually operated sprinkler control valve and gate valve shall be outside
stem and yoke (0S&Y) type and shall be listed in UL Bld Mat Dir or FM P7825a
and FM P7825b.

.5.3.2 Check Valve

Check valve 2 inches and larger shall be listed in UL Bld Mat Dir or FM
P7825a and FM P7825b. Check valves 4 inches and larger shall be of the
swing type with flanged cast iron body and flanged inspection plate, shall
have a clear waterway and shall meet the requirements of MSS SP-71, for
Type 3 or 4.

.5.3.3 Hose Valve

Valve shall comply with UL 668 and shall have a minimum rating of 300 psi.
Valve shall be non-rising stem, all bronze, 90 degree angle type, with
2-1/2 inch American National Standard Fire Hose Screw Thread (NH) male
outlet in accordance with NFPA 1963. Hose valve shall be provided with
2-1/2 to 1-1/2 inch reducer. Hose valves shall be equipped with lugged cap
with drip drain, cap gasket and chain. Valve finish shall be polished
brass.

.5.3.4 Floor Control Valve

Provide floor control valves where indicated and install in accordance with
NFPA 13 and provide a water pressure gauge at each floor control valve. UL
floor control assemblies will be acceptable.

.6 ALARM CHECK VALVE ASSEMBLY

Assembly shall include an alarm check valve, standard trim piping, pressure

gauges, bypass, retarding chamber, testing valves, main drain, and other
components as required for a fully operational system.
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2.7 WATERFLOW ALARM

Electrically operated, exterior-mounted, waterflow alarm bell shall be
provided and installed in accordance with NFPA 13. Waterflow alarm bell
shall be rated 24 VDC and shall be connected to the Fire Alarm Control
Panel (FACP) in accordance with Section 13851A FIRE DETECTION AND ALARM
SYSTEM, ADDRESSABLE. Mechanically operated, exterior-mounted, water motor
alarm assembly shall be provided and installed in accordance with NFPA 13.
Water motor alarm assembly shall include a body housing, impeller or pelton
wheel, drive shaft, striker assembly, gong, wall plate and related
components necessary for complete operation. Minimum 3/4 inch galvanized
piping shall be provided between the housing and the alarm check valve.
Drain piping from the body housing shall be minimum 1 inch galvanized and
shall be arranged to drain to the outside of the building. Piping shall be
galvanized both on the inside and outside surfaces.

2.8 ALARM INITIATING AND SUPERVISORY DEVICES
2.8.1 Sprinkler Waterflow Indicator Switch, Vane Type

Switch shall be vane type with a pipe saddle and cast aluminum housing.
The electro-mechanical device shall include a flexible, low-density
polyethylene paddle conforming to the inside diameter of the fire
protection pipe. The device shall sense water movements and be capable of
detecting a sustained flow of 10 gpm or greater. The device shall contain
a retard device adjustable from 0 to 90 seconds to reduce the possibility
of false alarms caused by transient flow surges. The switch shall be
tamper resistant and contain two SPDT (Form C) contacts arranged to
transfer upon removal of the housing cover, and shall be equipped with a
silicone rubber gasket to assure positive water seal and a dustproof cover
and gasket to seal the mechanism from dirt and moisture.

2.8.2 Sprinkler Pressure (Waterflow) Alarm Switch

Pressure switch shall include a metal housing with a neoprene diaphragm,
SPDT snap action switches and a 1/2 inch NPT male pipe thread. The switch
shall have a maximum service pressure rating of 175 psi. There shall be
two SPDT (Form C) contacts factory adjusted to operate at 4 to 8 psi. The
switch shall be capable of being mounted in any position in the alarm line
trim piping of the alarm check valve.

2.8.3 Valve Supervisory (Tamper) Switch

Switch shall be suitable for mounting to the type of control valve to be

supervised open. The switch shall be tamper resistant and contain one set
of SPDT (Form C) contacts arranged to transfer upon removal of the housing
cover or closure of the valve of more than two rotations of the valve stem.

2.9 FIRE DEPARTMENT CONNECTION

Fire department connection shall be flush type with cast brass body,
matching wall escutcheon lettered "Auto Spkr" with a polished brass finish.
The connection shall have two inlets with individual self-closing
clappers, caps with drip drains and chains. Female inlets shall have 2-1/2
inch diameter American National Fire Hose Connection Screw Threads (NH) per
NFPA 1963.
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.10 SPRINKLERS

Sprinklers with internal O-rings shall not be used. Sprinklers shall be
used in accordance with their listed coverage limitations. Temperature
classification shall be ordinary. Sprinklers in high heat areas including
attic spaces or in close proximity to unit heaters shall have temperature
classification in accordance with NFPA 13. Extended coverage sprinklers
shall not be used.

.10.1 Pendent Sprinkler

Pendent sprinkler shall be of the fusible strut or glass bulb type,
quick-response type with nominal 1/2 inch orifice. Pendent sprinklers
shall have a polished chrome.

.10.2 Upright Sprinkler

Upright sprinkler shall be chrome-plated, quick-response type and shall
have a nominal 1/2 inch or 17/32 inch orifice.

.10.3 Residential Sprinkler

Residential sprinkler shall be the pendent type with nominal 1/2 inch
orifice. Residential sprinkler shall have a polished chrome finish.

.11 DISINFECTING MATERIALS

.11.1 Liquid Chlorine

Liquid chlorine shall conform to AWWA B301.

.11.2 Hypochlorites

Calcium hypochlorite and sodium hypochlorite shall conform to AWWA B300.

.12 ACCESSORIES

.12.1 Sprinkler Cabinet

Spare sprinklers shall be provided in accordance with NFPA 13 and shall be
packed in a suitable metal or plastic cabinet. Spare sprinklers shall be
representative of, and in proportion to, the number of each type and
temperature rating of the sprinklers installed. At least one wrench of
each type required shall be provided.

.12.2 Pendent Sprinkler Escutcheon

Escutcheon shall be one-piece metallic type with a depth of less than 3/4
inch and suitable for installation on pendent sprinklers. The escutcheon
shall have a factory finish that matches the pendent sprinkler heads.

.12.3 Pipe Escutcheon

Escutcheon shall be polished chromium-plated zinc alloy, or polished
chromium-plated copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or set screw.

SECTION 13930A Page 14
(Am-0006)



2

2

BLDG672

.12.4 Sprinkler Guard

Guard shall be a steel wire cage designed to encase the sprinkler and
protect it from mechanical damage. Guards shall be provided on sprinklers
located in areas where daily operations significantly increase the risk of
mechanical sprinkler damage.

.12.5 Identification Sign

Valve identification sign shall be minimum 6 inches wide x 2 inches high
with enamel baked finish on minimum 18 gauge steel or 0.024 inch aluminum
with red letters on a white background or white letters on red background.
Wording of sign shall include, but not be limited to "main drain,"
"auxiliary drain," "inspector's test," "alarm test," "alarm line," and
similar wording as required to identify operational components.

.13 DOUBLE-CHECK VALVE BACKFLOW PREVENTION ASSEMBLY

Double-check backflow prevention assembly shall comply with ASSE 1015. The
assembly shall have a bronze, cast-iron or stainless steel body with
flanged ends. The assembly shall include pressure gauge test ports and
0S&Y shutoff valves on the inlet and outlet, 2-positive-seating check wvalve
for continuous pressure application, and four test cocks. Assemblies shall
be rated for working pressure of 150 psi The maximum pressure loss shall be
6 psi at a flow rate equal to the sprinkler water demand, at the location
of the assembly. A test port for a pressure gauge shall be provided both
upstream and downstream of the double check backflow prevention assembly
valves. The backflow preventer shall be UL listed or FM approved for fire
service.

.14 BACKFLOW PREVENTER

Provide downstream of the backflow assembly listed hose valves with 2-1/2
inch National Standard male hose threads with cap and chain. Provide one
valve for each 250 gpm of system demand or fraction thereof. Provide a
permanent sign in accordance with paragraph entitled "Identification Sign"
which reads, "Test Valve".

PART 3 EXECUTION

3

.1 FIRE PROTECTION RELATED SUBMITTALS

The Fire Protection Specialist shall prepare a list of the submittals from
the Contract Submittal Register that relate to the successful installation
of the sprinkler systems(s). The submittals identified on this list shall
be accompanied by a letter of approval signed and dated by the Fire
Protection Specialist when submitted to the Government.

.2 INSTALLATION REQUIREMENTS

The installation shall be in accordance with the applicable provisions of
NFPA 13, NFPA 24 and publications referenced therein.

.3 INSPECTION BY FIRE PROTECTION SPECIALIST

The Fire Protection Specialist shall inspect the sprinkler system
periodically during the installation to assure that the sprinkler system is
being provided and installed in accordance with the contract requirements.
The Fire Protection Specialist shall witness the preliminary and final
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tests, and shall sign the test results. The Fire Protection Specialist,
after completion of the system inspections and a successful final test,
shall certify in writing that the system has been installed in accordance
with the contract requirements. Any discrepancy shall be brought to the
attention of the Contracting Officer in writing, no later than three
working days after the discrepancy is discovered.

.4 ABOVEGROUND PIPING INSTALLATION
4.1 Protection of Piping Against Earthquake Damage

The system piping shall be protected against damage from earthquakes.
Seismic protection shall include flexible and rigid couplings, sway
bracing, seismic separation assemblies where piping crosses building
seismic separation joints, branch line restraints, and other features as
required by NFPA 13 for protection of piping against damage from
earthquakes.

4.2 Piping in Exposed Areas

Exposed piping shall be installed so as not to diminish exit access widths,
corridors or equipment access. Exposed horizontal piping, including drain
piping, shall be installed to provide maximum headroom.

.4.3 Piping in Finished Areas

In areas with suspended or dropped ceilings and in areas with concealed
spaces above the ceiling, piping shall be concealed above ceilings. Piping
shall be inspected, tested and approved before being concealed. Risers and
similar vertical runs of piping in finished areas shall be concealed.

4.4 Pendent Sprinklers

Drop nipples to pendent sprinklers shall consist of minimum 1 inch pipe
with a reducing coupling into which the sprinkler shall be threaded.
Hangers shall be provided on arm-overs to drop nipples supplying pendent
sprinklers when the arm-over exceeds 12 inches. Where sprinklers are
installed below suspended or dropped ceilings, drop nipples shall be cut
such that sprinkler ceiling plates or escutcheons are of a uniform depth
throughout the finished space. The outlet of the reducing coupling shall
not extend more than 1 inch below the underside of the ceiling. On pendent
sprinklers installed below suspended or dropped ceilings, the distance from
the sprinkler deflector to the underside of the ceiling shall not exceed 4
inches. Recessed pendent sprinklers shall be installed such that the
distance from the sprinkler deflector to the underside of the ceiling shall
not exceed the manufacturer's listed range and shall be of uniform depth
throughout the finished area.

.4.4.1 Pendent Sprinkler Locations

Pendent sprinklers in suspended ceilings shall be a minimum of 6 inches
from ceiling grid.

.4.5 Upright Sprinklers
Riser nipples or "sprigs" to upright sprinklers shall contain no fittings

between the branch line tee and the reducing coupling at the sprinkler.
Riser nipples exceeding 30 inches in length shall be individually supported.
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.4.6 Pipe Joints

Pipe joints shall conform to NFPA 13, except as modified herein. Not more
than four threads shall show after joint is made up. Welded joints will be
permitted, only if welding operations are performed as required by NFPA 13
at the Contractor's fabrication shop, not at the project construction site.

Flanged joints shall be provided where indicated or required by NFPA 13.
Grooved pipe and fittings shall be prepared in accordance with the
manufacturer's latest published specification according to pipe material,
wall thickness and size. Grooved couplings, fittings and grooving tools
shall be products of the same manufacturer. The diameter of grooves made
in the field shall be measured using a "go/no-go" gauge, vernier or dial
caliper, narrow-land micrometer, or other method specifically approved by
the coupling manufacturer for the intended application. Groove width and
dimension of groove from end of pipe shall be measured and recorded for
each change in grooving tool setup to verify compliance with coupling
manufacturer's tolerances. Grooved joints shall not be used in concealed
locations, such as behind solid walls or ceilings, unless an access panel
ig shown on the drawings for servicing or adjusting the joint.

4.7 Reducers

Reductions in pipe sizes shall be made with one-piece tapered reducing
fittings. The use of grooved-end or rubber-gasketed reducing couplings
will not be permitted. When standard fittings of the required size are not
manufactured, single bushings of the face type will be permitted. Where
used, face bushings shall be installed with the outer face flush with the
face of the fitting opening being reduced. Bushings shall not be used in
elbow fittings, in more than one outlet of a tee, in more than two outlets
of a cross, or where the reduction in size is less than 1/2 inch.

.4.8 Pipe Penetrations

Cutting structural members for passage of pipes or for pipe-hanger
fastenings will not be permitted. Pipes that must penetrate concrete or
masonry walls or concrete floors shall be core-drilled and provided with
pipe sleeves. Each sleeve shall be Schedule 40 galvanized steel, ductile
iron or cast iron pipe and shall extend through its respective wall or
floor and be cut flush with each wall surface. Sleeves shall provide
required clearance between the pipe and the sleeve per NFPA 13. The space
between the sleeve and the pipe shall be firmly packed with mineral wool
insulation. Where pipes penetrate fire walls, fire partitions, or floors,
pipes shall be fire stopped in accordance with Section 07840a FIRESTOPPING.

In penetrations that are not fire-rated or not a floor penetration, the
space between the sleeve and the pipe shall be sealed at both ends with
plastic waterproof cement that will dry to a firm but pliable mass or with
a mechanically adjustable segmented elastomer seal.

.4.9 Escutcheons

Escutcheons shall be provided for pipe penetration of ceilings and walls.
Escutcheons shall be securely fastened to the pipe at surfaces through
which piping passes.

.4.10 Inspector's Test Connection

Unless otherwise indicated, test connection shall consist of 1 inch pipe
connected at the riser as a combination test and drain valve; a test valve
located approximately 7 feet above the floor; a smooth bore brass outlet
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equivalent to the smallest orifice sprinkler used in the system; and a
painted metal identification sign affixed to the valve with the words
"Inspector's Test." The discharge orifice shall be located outside the
building wall directed so as not to cause damage to adjacent construction
or landscaping during full flow discharge.

.4.11 Drains

Main drain piping shall be provided to discharge at the location indicated.
Auxiliary drains shall be provided as indicated and as required by NFPA 13.
When the capacity of trapped sections of pipe is less than 3 gallons, the

auxiliary drain shall consist of a valve not smaller than 1/2 inch and a

plug or nipple and cap. When the capacity of trapped sections of piping is

more than 3 gallons, the auxiliary drain shall consist of two 1 inch valves
and one 2 x 12 inch condensate nipple or equivalent, located in an
accessible location. Tie-in drains shall be provided for multiple adjacent
trapped branch pipes and shall be a minimum of 1 inch in diameter. Tie-in
drain lines shall be pitched a minimum of 1/2 inch per 10 feet.

.4.12 Installation of Fire Department Connection

Connection shall be mounted as indicated. The piping between the
connection and the check valve shall be provided with an automatic drip in
accordance with NFPA 13 and arranged to drain to the outside.

.4.13 Identification Signs

Signs shall be affixed to each control valve, inspector test valve, main
drain, auxiliary drain, test valve, and similar valves as appropriate or as
required by NFPA 13. Hydraulic design data nameplates shall be permanently
affixed to each sprinkler riser as specified in NFPA 13.

.5 UNDERGROUND PIPING INSTALLATION

The fire protection water main shall be laid, and joints anchored, in
accordance with NFPA 24. Minimum depth of cover shall be 3 feet. The
supply line shall terminate inside the building with a flanged piece, the
bottom of which shall be set not less than 6 inches above the finished
floor. A blind flange shall be installed temporarily on top of the flanged
piece to prevent the entrance of foreign matter into the supply line. A
concrete thrust block shall be provided at the elbow where the pipe turns
up toward the floor. In addition, joints shall be anchored in accordance
with NFPA 24 using pipe clamps and steel rods from the elbow to the flange
above the floor and from the elbow to a pipe clamp in the horizontal run of
pipe. Buried steel components shall be provided with a corrosion
protective coating in accordance with AWWA C203. Piping more than 5 feet
outside the building walls shall meet the requirements of Section 02510a
WATER DISTRIBUTION SYSTEM.

.6 EARTHWORK

Earthwork shall be performed in accordance with applicable provisions of
Section 02316a EXCAVATION TRENCHING AND BACKFILLING FOR UTILITES SYSTEM.

.7 ELECTRICAL WORK
Except as modified herein, electric equipment and wiring shall be in

accordance with Section 16415A ELECTRICAL WORK, INTERIOR. Alarm signal
wiring connected to the building fire alarm control system shall be in

SECTION 13930A Page 18
(Am-0006)



BLDG672

accordance with Section 13851A FIRE DETECTION AND ALARM SYSTEM,
ADDRESSABLE. All wiring for supervisory and alarm circuits shall be #14
AWG solid copper installed in metallic tubing or conduit. Wiring color
code shall remain uniform throughout the system.

.8 DISINFECTION

After all system components are installed and hydrostatic test(s) are
successfully completed, each portion of the sprinkler system to be
disinfected shall be thoroughly flushed with potable water until all
entrained dirt and other foreign materials have been removed before
introducing chlorinating material. Flushing shall be conducted by removing
the flushing fitting of the cross mains and of the grid branch lines, and
then back-flushing through the sprinkler main drains. The chlorinating
material shall be hypochlorites or liquid chlorine. Water chlorination
procedure shall be in accordance with AWWA M20. The chlorinating material
shall be fed into the sprinkler piping at a constant rate of 50 parts per
million (ppm). A properly adjusted hypochlorite solution injected into the
system with a hypochlorinator, or liquid chlorine injected into the system
through a solution-fed chlorinator and booster pump shall be used.
Chlorination application shall continue until the entire system if filled.
The water shall remain in the system for a minimum of 24 hours. Each valve
in the system shall be opened and closed several times to ensure its proper
disinfection. Following the 24-hour period, no less than 25 ppm chlorine
residual shall remain in the system. The system shall then be flushed with
clean water until the residual chlorine is reduced to less than one part
per million. Samples of water in disinfected containers for bacterial
examination will be taken from several system locations which are approved
by the Contracting Officer. Samples shall be tested for total coliform
organisms (coliform bacteria, fecal coliform, streptococcal, and other
bacteria) in accordance with AWWA EWW. The testing method shall be either
the multiple-tube fermentation technique or the membrane-filter technique.
The disinfection shall be repeated until tests indicate the absence of
coliform organisms (zero mean coliform density per 100 milliliters) in the
samples for at least 2 full days. The system will not be accepted until
satisfactory bacteriological results have been obtained. After successful
completion, verify installation of all sprinklers and plugs and pressure
test the system.

.9 PIPE COLOR CODE MARKING

Color code marking of piping shall be as specified in Section 09900 PAINTS
AND COATINGS.

.10 PRELIMINARY TESTS

The system, including the underground water mains, and the aboveground
piping and system components, shall be tested to assure that equipment and
components function as intended. The underground and aboveground interior
piping systems and attached appurtenances subjected to system working
pressure shall be tested in accordance with NFPA 13 and NFPA 24. Upon
completion of specified tests, the Contractor shall complete certificates
as specified in paragraph SUBMITTALS.

.10.1 Underground Piping
.10.1.1 Flushing

Underground piping shall be flushed in accordance with NFPA 24. This
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includes the requirement to flush the lead-in connection to the fire
protection system at a flow rate not less that the calculated maximum water
demand rate of the system.

.10.1.2 Hydrostatic Testing

New underground piping shall be hydrostatically tested in accordance with
NFPA 24. The allowable leakage shall be measured at the specified test
pressure by pumping from a calibrated container. The amount of leakage at
the joints shall not exceed 2 gquarts per hour per 100 gaskets or joints,
regardless of pipe diameter.

.10.2 Aboveground Piping
.10.2.1 Hydrostatic Testing

Aboveground piping shall be hydrostatically tested in accordance with NFPA
13 at not less than 200 psi or 50 psi in excess of maximum system operating
pressure and shall maintain that pressure without loss for 2 hours. There
shall be no drop in gauge pressure or visible leakage when the system is
subjected to the hydrostatic test. The test pressure shall be read from a
gauge located at the low elevation point of the system or portion being
tested.

.10.2.2 Backflow Prevention Assembly Forward Flow Test

Each backflow prevention assembly shall be tested at system flow demand,
including all applicable hose streams, as specified in NFPA 13. The
Contractor shall provide all equipment and instruments necessary to conduct
a complete forward flow test, including2.5 inch diameter hoses, playpipe
nozzles, calibrated pressure gauges, and pitot tube gauge. The Contractor
shall provide all necessary supports to safely secure hoses and nozzles
during the test. At the system demand flow, the pressure readings and
pressure drop (friction) across the assembly shall be recorded. A metal
placard shall be provided on the backflow prevention assembly that lists
the pressure readings both upstream and downstream of the assembly, total
pressure drop, and the system test flow rate. The pressure drop shall be
compared to the manufacturer's data.

.10.3 Testing of Alarm Devices

Each alarm switch shall be tested by flowing water through the inspector's
test connection. Each water-operated alarm devices shall be tested to
verify proper operation.

.10.4 Main Drain Flow Test

Following flushing of the underground piping, a main drain test shall be
made to verify the adequacy of the water supply. Static and residual
pressures shall be recorded on the certificate specified in paragraph
SUBMITTALS. In addition, a main drain test shall be conducted each time
after a main control valve is shut and opened.

.11 FINAL ACCEPTANCE TEST

Final Acceptance Test shall begin only when the Preliminary Test Report has
been approved. The Fire Protection Specialist shall conduct the Final
Acceptance Test and shall provide a complete demonstration of the operation
of the system. This shall include operation of control valves and flowing
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of inspector's test connections to verify operation of associated waterflow
alarm switches. After operation of control valves has been completed, the
main drain test shall be repeated to assure that control valves are in the
open position. In addition, the representative shall have available copies
of as-built drawings and certificates of tests previously conducted. The
installation shall not be considered accepted until identified
discrepancies have been corrected and test documentation is properly
completed and received.

.12 ON-SITE TRAINING

The Fire Protection Specialist shall conduct a training course for
operating and maintenance personnel as designated by the Contracting
Officer. Training shall be provided for a period of 8 hours of normal
working time and shall start after the system is functionally complete but
prior to the Preliminary Tests and Final Acceptance Test. The On-Site
Training shall cover all of the items contained in the approved Operating
and Maintenance Instructions.

-- End of Section --
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