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SECTION 123200 - MANUFACTURED WOOD CASEWORK 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Plastic-laminate-faced wood cabinets of stock design. 
2. Not used. 
3. Wall shelving. 

B. Related Sections: 

1. Division 06 Section "Miscellaneous Rough Carpentry" for wood blocking for anchoring 
manufactured wood casework. 

2. Division 09 Section "Resilient Base and Accessories" for resilient base applied to 
manufactured wood casework. 

3. Division 06 Section “Solid Plastic Surface” for counter top. 

1.2 DEFINITIONS 

A. Exposed Portions of Cabinets:  Surfaces visible when doors and drawers are closed, including 
bottoms of cabinets more than 48 inches (1220 mm) above floor, and surfaces visible in open 
cabinets. 

B. Semiexposed Portions of Cabinets:  Surfaces behind opaque doors, such as interiors of cabinets, 
shelves, dividers, interiors and sides of drawers, and interior faces of doors.  Tops of cases 78 
inches (1980 mm) or more above floor are defined as semiexposed. 

C. Concealed Portions of Cabinets:  Surfaces not usually visible after installation, including 
sleepers, web frames, dust panels, and ends and backs that are placed directly against walls or 
other cabinets. 

D. Hardwood Plywood:  A panel product composed of layers or plies of veneer, or of veneers in 
combination with lumber core, hardboard core, MDF core, or particleboard core, joined with 
adhesive, and faced both front and back with hardwood veneers. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. LEED Submittals: 

1. Product Data for Credit EQ 4.4:  For adhesives and composite wood products, 
documentation indicating that product contains no urea formaldehyde. 
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C. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.  
Show fabrication details, including types and locations of hardware.  Show installation details, 
including field joints and filler panels.  Indicate manufacturer's catalog numbers for casework. 

D. Samples for Initial Selection:  For cabinet finishes and for each type of top material indicated. 

E. Samples for Verification:  8-by-10-inch (200-by-250-mm) Samples for each type of finish, 
including top material and the following: 

1. Section of countertop showing top, front edge, and backsplash construction. 
2. One full-size finished base cabinet complete with hardware, doors, and drawers, but 

without countertop. 
3. One full-size finished wall cabinet complete with hardware, doors, and adjustable 

shelves. 
4. Maintain full-size Samples at Project site during construction in an undisturbed condition 

as a standard for judging the completed Work.  Unless otherwise indicated, approved 
sample units may become part of the completed Work if in undisturbed condition at time 
of Substantial Completion.  Notify Architect of their exact locations. 

F. Qualification Data:  For qualified Installer. 

G. Warranty:  Sample of special warranty. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer that is certified for chain of custody by 
an FSC-accredited certification body. 

B. Source Limitations:  Obtain manufactured wood casework from single source from single 
manufacturer. 

C. Quality Standard:  Unless otherwise indicated, comply with requirements for modular cabinets 
in AWI's "Architectural Woodwork Quality Standards." 

1. Provide AWI Quality Certification Program certificate indicating that manufactured 
wood casework complies with requirements. 

D. Product Designations:  Drawings indicate sizes, configurations, and finish material of 
manufactured wood casework by referencing designated manufacturer's catalog numbers.  Other 
manufacturers' casework of similar sizes and door and drawer configurations, of same finish 
material, and complying with the Specifications may be considered.  Refer to Division 01 
Section "Product Requirements." 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver manufactured wood casework only after painting, utility roughing-in, and similar 
operations that could damage, soil, or deteriorate casework have been completed in installation 
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areas.  If casework must be stored in other than installation areas, store only in areas where 
environmental conditions meet requirements specified in "Project Conditions" Article. 

B. Keep finished surfaces covered with polyethylene film or other protective covering during 
handling and installation. 

1.6 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual dimensions of construction contiguous with manufactured 
wood casework by field measurements before fabrication. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Plastic-Laminate-Faced Manufactured Casework: 

a. Architectural Cabinet Systems; a division of Windham Millwork, Inc. or approved 
equal. 

2.2 MATERIALS, GENERAL 

A. Low-Emitting Materials:  Provide manufactured wood casework, including countertops, made 
with adhesives and composite wood products containing no urea formaldehyde. 

B. Maximum Moisture Content for Lumber:  7 percent for hardwood and 12 percent for softwood. 

C. Softwood Plywood:  DOC PS 1. 

D. Particleboard:  Straw-based particleboard complying with ANSI A208.1, Grade M-2, except for 
density. 

E. Hardboard:  AHA A135.4, Class 1 Tempered. 

F. Plastic Laminate:  High-pressure decorative laminate complying with NEMA LD 3. 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following: 
a. Wilsonart International; Div. of Premark International, Inc. or approved equal. 

G. Edgebanding for Plastic Laminate:  Plastic laminate matching adjacent surfaces. 

H. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, suitable for exposed applications. 
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I. Stainless-Steel Sheet:  ASTM A 240 or ASTM A 666, Type 304, with No. 4 satin finish. 

2.3 DESIGN, COLOR, AND FINISH 

A. Plastic-Laminate Colors, Patterns, and Finishes:  As indicated by manufacturer's designations. 

B. PVC Edgebanding Color:  Casework manufacturer's standard. 

2.4 CABINET FABRICATION 

A. Plastic-Laminate-Faced Cabinet Construction:  As required by referenced quality standard, but 
not less than the following: 

1. Bottoms and Ends of Cabinets, and Tops of Wall Cabinets and Tall Cabinets:  3/4-inch 
(19-mm) particleboard, plastic-laminate faced on exposed surfaces, thermoset decorative 
panels on semiexposed surfaces. 

2. Shelves:  3/4-inch (19-mm) thermoset decorative panels. 
3. Shelves:  3/4-inch (19-mm) particleboard, plastic-laminate faced on exposed surfaces, 

thermoset decorative panels on semiexposed surfaces. 
4. Shelves:  3/4-inch (19-mm) plywood, plastic-laminate faced. 
5. Backs of Cabinets:  1/2-inch (12.7-mm) particleboard, plastic-laminate faced on exposed 

surfaces, thermoset decorative panels on semiexposed surfaces. 
6. Drawer Fronts:  3/4-inch (19-mm) particleboard, plastic-laminate faced. 
7. Drawer Sides and Backs:  1/2-inch (12.7-mm) solid-wood or veneer-core hardwood 

plywood, with glued dovetail or multiple-dowel joints. 
8. Drawer Bottoms:  1/4-inch (6.4-mm) thermoset decorative panels glued and dadoed into 

front, back, and sides of drawers.  Use 1/2-inch (12.7-mm) material for drawers more 
than 24 inches (600 mm) wide. 

9. Drawer Bodies:  Steel drawer pans formed from 0.0359-inch- (0.9-mm-) thick metal, 
metallic phosphate treated, and finished with manufacturer's standard 2-coat, baked-
enamel finish consisting of prime coat and thermosetting topcoat with a minimum dry 
film thickness of 1 mil (0.025 mm) for topcoat and 2 mils (0.05 mm) for system. 

10. Doors:  3/4-inch (19-mm) particleboard, plastic-laminate faced. 

B. Leg Shoes:  Vinyl or rubber, black, open-bottom type. 

C. Filler Strips:  Provide as needed to close spaces between cabinets and walls, ceilings, and 
indicated equipment.  Fabricate from same material and with same finish as cabinets. 

2.5 CASEWORK HARDWARE AND ACCESSORIES 

A. Butt Hinges:  Stainless-steel, semiconcealed, 5-knuckle hinges complying with BHMA A156.9, 
Grade 1, with antifriction bearings and rounded tips.  Provide 2 hinges for doors less than 48 
inches (1220 mm) high and 3 hinges for doors more than 48 inches (1220 mm) high. 
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B. Pulls:  Solid stainless-steel wire pulls, fastened from back with two screws.  For sliding doors, 
provide recessed stainless-steel flush pulls.  Provide 2 pulls for drawers more than 24 inches 
(600 mm) wide. 

C. Pulls:  Semirecessed plastic pulls.  For sliding doors, provide recessed plastic flush-pulls.  
Provide 2 pulls for drawers more than 24 inches (600 mm) wide. 

D. Door Catches:  Zinc-plated.  Provide 2 catches on doors more than 48 inches (1220 mm) high. 

E. Drawer Slides:  BHMA A156.9, Type B05091. 

1. Standard Duty (Grades 1, 2, and 3):  Side mounted and extending under bottom edge of 
drawer-extension type; zinc-plated steel with polymer rollers. 

2. Heavy Duty (Grade 1HD-100 and Grade 1HD-200):  Side mounted; full-extension type; 
zinc-plated, steel ball-bearing slides. 

3. Box Drawer Slides:  Grade 1, for drawers not more than 6 inches (150 mm) high and 24 
inches (600 mm) wide. 

F. Adjustable Shelf Supports:  2-pin locking plastic shelf rests complying with BHMA A156.9, 
Type B04013. 

G. Adjustable Shelf Supports:  Mortise-type, zinc-plated steel standards and shelf rests complying 
with BHMA A156.9, Types B04071 and B04091. 

2.6 COUNTERTOPS 

A. Countertops, see Division 08 “Solid Plastic Surface for Counter Top”:  Provide smooth, clean 
exposed tops and edges in uniform plane free of defects.  Provide front and end overhang of 1 
inch (25 mm) over base cabinets. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation 
tolerances, location of framing and reinforcements, and other conditions affecting performance 
of manufactured wood casework. 

3.2 CASEWORK INSTALLATION 

A. Install level, plumb, and true; shim as required, using concealed shims.  Where manufactured 
wood casework abuts other finished work, apply filler strips and scribe for accurate fit, with 
fasteners concealed where practical. 

B. Base Cabinets:  Set cabinets straight, level, and plumb.  Adjust subtops within 1/16 inch (1.5 
mm) of a single plane.  Fasten cabinets to masonry or framing, wood blocking, or 
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reinforcements in walls and partitions with fasteners spaced 24 inches (600 mm) o.c.  Bolt 
adjacent cabinets together with joints flush, tight, and uniform.  Align similar adjoining doors 
and drawers to a tolerance of 1/16 inch (1.5 mm). 

1. Where base cabinets are not installed adjacent to walls, fasten to floor at toe space with 
fasteners spaced 16 inches (400 mm) o.c.  Secure sides of cabinets to floor, where they do 
not adjoin other cabinets, with not less than two fasteners. 

C. Wall Cabinets:  Hang cabinets straight, level, and plumb.  Adjust fronts and bottoms within 1/16 
inch (1.5 mm) of a single plane.  Fasten to hanging strips, masonry, or framing, blocking, or 
reinforcements in walls or partitions.  Align similar adjoining doors to a tolerance of 1/16 inch 
(1.5 mm). 

1. Fasten through back, near top and bottom, at ends, and not more than 16 inches (400 mm) 
o.c. 

2. Use No. 10 wafer-head sheet metal screws through metal backing or metal framing 
behind wall finish at metal-framed partitions. 

D. Install hardware uniformly and precisely.  Set hinges snug and flat in mortises unless otherwise 
indicated.  Adjust and align hardware so moving parts operate freely and contact points meet 
accurately.  Allow for final adjustment after installation. 

E. Adjust casework and hardware so doors and drawers operate smoothly without warp or bind.  
Lubricate operating hardware as recommended by manufacturer. 

3.3 CLEANING AND PROTECTING 

A. Repair or remove and replace defective work as directed on completion of installation. 

B. Clean finished surfaces, touch up as required, and remove or refinish damaged or soiled areas to 
match original factory finish, as approved by Architect. 

C. Protection:  Provide 6-mil (0.15-mm) plastic or other suitable water-resistant covering over 
countertop surfaces.  Tape to underside of countertop at a minimum of 48 inches (1220 mm) 
o.c.  Remove protection at Substantial Completion. 

END OF SECTION 123200 



SECTION 142400 - HYDRAULIC ELEVATORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes hydraulic passenger elevators. 

B. See Division 09 Section "<Insert Section title>" for finish flooring in elevator cars. 

1.2 SUBMITTALS 

A. Product Data:  Include capacities, sizes, performances, operations, safety features, finishes, and 
similar information. 

B. Shop Drawings:  Show plans, elevations, sections, and large-scale details indicating service at 
each landing, machine room layout, coordination with building structure, relationships with 
other construction, and locations of equipment and signals.  Indicate variations from specified 
requirements, maximum dynamic and static loads imposed on building structure at points of 
support, and maximum and average power demands. 

C. Samples:  For exposed finishes. 

D. Manufacturer Certificates:  Signed by elevator manufacturer certifying that hoistway, pit, and 
machine room layout and dimensions, as shown on Drawings, and electrical service, as shown 
and specified, are adequate for elevator system being provided. 

E. Operation and maintenance data. 

F. Inspection and Acceptance Certificates and Operating Permits:  As required by authorities 
having jurisdiction for normal, unrestricted elevator use. 

1.3 QUALITY ASSURANCE 

A. Regulatory Requirements:  Comply with ASME A17.1[ and elevator design requirements for 
earthquake loads in ASCE 7]. 

1. Effective peak velocity acceleration (Av) for Project's location is greater than or equal to 
0.10, but less than 0.20 (seismic risk zone 2). 

B. Accessibility Requirements:  Comply with Section [4.10 in the U.S. Architectural & 
Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA), 
Accessibility Guidelines for Buildings and Facilities (ADAAG)."] [407 in ICC A117.1.] 

C. Technical Guidance: Comply with technical requirements as regulated by the “NAFAC 
Elevator Design Guide for Hydraulic Elevators dated January 10, 2001.” 
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1.4 WARRANTY 

A. Special Manufacturer's Warranty:  Manufacturer's standard form in which manufacturer agrees 
to repair, restore, or replace defective elevator work within specified warranty period. 

1. Warranty Period:  One year from date of Substantial Completion. 

1.5 MAINTENANCE SERVICE 

A. Initial Maintenance Service:  Beginning at Substantial Completion, provide one year's full 
maintenance service by skilled employees of elevator Installer.  Include monthly preventive 
maintenance, repair or replacement of worn or defective components, lubrication, cleaning, and 
adjusting as required for proper elevator operation at rated speed and capacity. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Otis Elevator Co. 
2. KONE Inc. 
3. Schindler Elevator Corp. 
4. ThyssenKrupp Elevator. 

2.2 SYSTEMS AND COMPONENTS 

A. General:  Provide manufacturer's standard elevator systems, including standard components 
published by manufacturer as included in standard preengineered elevator systems and as 
required for complete system. 

B. Pump Units:  Positive-displacement type with a maximum of 10 percent variation between no 
load and full load and with minimum pulsations.  Provide the following: 
1. Submersible pump, suspended inside oil tank from vibration isolation mounts. 
2. Provide motor with solid state starting. 

C. Hydraulic Silencers:  Provide hydraulic silencer containing pulsation-absorbing material in a 
blowout-proof housing at pump unit. 

D. Hydraulic Fluid:  Elevator manufacturer's standard fire-resistant fluid with additives as needed 
to prevent oxidation of fluid, corrosion of cylinder and other components, and other adverse 
effects. 
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E. Guides:  Provide either roller guides or sliding guides at top and bottom of car and 
counterweight frames.  If sliding guides are used, provide guide-rail lubricators or polymer-
coated, nonlubricated guides. 

2.3 OPERATION SYSTEMS 

A. General:  Provide manufacturer's standard microprocessor operation system as required to 
provide type of operation system indicated. 

B. Auxiliary Operations: 

 
1. Battery-Powered Lowering:  When power fails, car is lowered to the lowest floor, opens 

its doors, and shuts down.  System includes rechargeable battery and automatic 
recharging system. 

C. Security Feature:  Security feature shall not affect emergency firefighters' service. 
a. Security access system equipment is not in the Contract. 

2.4 DOOR REOPENING DEVICES 

A. Infrared Array:  Provide door reopening devices with uniform array of 36 or more 
microprocessor-controlled, infrared light beams projecting across car entrance.  Interruption of 
one or more of the light beams shall cause doors to stop and reopen. 

B. Nudging Feature:  After car doors are prevented from closing for predetermined adjustable time, 
a loud buzzer shall sound and doors shall begin to close at reduced kinetic energy. 

2.5 FINISH MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, commercial steel, Type B, exposed. 

B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, commercial steel, Type B, pickled. 

C. Stainless-Steel Sheet:  ASTM A 240/A 240M, Type 304. 

D. Stainless-Steel Bars:  ASTM A 276, Type 304. 

E. Stainless-Steel Tubing:  ASTM A 554, Grade MT 304. 

F. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), Alloy 6063. 

G. Plastic Laminate:  High-pressure type complying with NEMA LD 3, Type HGS or HGL. 

2.6 CAR ENCLOSURES 

A. General:  Provide enameled-steel car enclosures to receive removable wall panels, with car roof, 
access doors, power door operators, and ventilation. 

FOREST CITY MARINE BASE OFFICE BUILDING HYDRAULIC ELEVATORS 
KANEOHE MCB, HAWAII 142400 - 3 



1. Provide standard railings complying with ASME A17.1 on car tops where required by 
ASME A17.1. 

2. Plastic-Laminate Wall Panels:  Plastic laminate adhesively applied to manufacturer's 
standard core with manufacturer's standard protective edge trim.  Plastic-laminate color, 
texture, and pattern as selected by Architect from manufacturer's full range. 

3. Stainless-Steel Doors:  Flush, hollow-metal construction. 
4. Plastic-Laminate Doors:  Flush, hollow-metal construction; fabricated by laminating 

plastic laminate to exposed faces of enameled cold-rolled steel doors and covering edges 
with protective edge trim.  Plastic-laminate color, texture, and pattern as selected by 
Architect from elevator manufacturer's full range. 

5. Sills:  Extruded nickel silver, with grooved surface. 
6. Luminous Ceiling:  Fluorescent light fixtures and ceiling panels of translucent acrylic or 

other permanent rigid plastic. 

2.7 HOISTWAY ENTRANCES 

A. General:  Provide manufacturer's standard horizontal-sliding, door-and-frame hoistway 
entrances complete with track systems, hardware, sills, and accessories. 

1. Where gypsum board wall construction is indicated, provide self-supporting frames with 
reinforced head sections. 

B. Materials and Fabrication:  Provide manufacturer's standards, but not less than the following: 
1. Stainless-Steel Frames:  Formed from stainless-steel sheet. 
2. Stainless-Steel Doors:  Flush, hollow-metal construction. 
3. Sills:  Extruded nickel silver, with grooved surface. 
4. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, 

nongaseous grout complying with ASTM C 1107. 

2.8 SIGNAL EQUIPMENT 

A. General:  Provide hall-call and car-call buttons that light when activated and remain lit until call 
has been fulfilled.  Fabricate lighted elements with [long-life incandescent lamps and acrylic or 
other permanent, nonyellowing translucent plastic diffusers] [or] [LEDs]. 

B. Car Control Stations:  Provide manufacturer's standard car control stations.  Mount in return 
panel adjacent to car door, unless otherwise indicated. 

C. Emergency Communication System:  Provide system that complies with ASME A17.1 and the 
U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities 
Act (ADA), Accessibility Guidelines for Buildings and Facilities (ADAAG)." On activation, 
system dials preprogrammed number of monitoring station and identifies elevator location to 
monitoring station.  System provides two-way voice communication without using a handset 
and provides visible signals that indicate when system has been activated and when monitoring 
station has responded.  System is contained in flush-mounted cabinet, with identification, 
instructions for use, and battery backup power supply. 
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D. Car Position Indicator:  Provide illuminated, digital-type car position indicator, located above 
car door or above car control station.  Also provide audible signal to indicate to passengers that 
car is either stopping at or passing each of the floors served. 

1. Include travel direction arrows if not provided in car control station. 

E. Hall Push-Button Stations:  Provide hall push-button stations at each landing as indicated. 

F. In-Car Lanterns:  Units with illuminated arrows. 
1. Units mounted in both jambs of entrance frame. 

G. Hall Annunciator:  With each hall lantern, provide audible signals indicating car arrival and 
direction of travel.  Signals sound once for up and twice for down. 

H. Corridor Call Station Pictograph Signs:  Provide signs matching hall push-button stations, with 
text and graphics as required by authorities having jurisdiction. 

2.9 ELEVATORS 

A. Elevator Description: 
1. Elevator Number(s):  1 
2. Type:  Holeless, beside-the-car, single-acting, dual cylinder. 
3. Rated Load:  2500 lb (1135 kg) 
4. Rated Speed:  125 fpm (0.64 m/s) 
5. Operation System:  Single automatic operation. 
6. Auxiliary Operations: 

a. Battery-powered lowering. 
b. Nuisance call cancel. 
c. Independent service 

7. Car Enclosures: 

a. Inside Width:  80 inches (2032 mm) from side wall to side wall. 
b. Inside Depth:  51 inches (1295 mm from back wall to front wall (return panels). 
c. Inside Height:  84 inches to underside of ceiling. 
d. Front Walls (Return Panels):  Satin stainless steel, No. 4 finish with integral car 

door frames. 
e. Car Fixtures:  Satin stainless steel, No. 4 finish. 
f. Side and Rear Wall Panels:  Plastic laminate 
g. Door Faces (Interior):  Satin stainless steel, No. 4 finish 
h. Handrails:  1/2 by 2 inches (13 by 50 mm) rectangular, satin stainless steel, No. 4 

finish, at sides and rear of car. 
i. Floor prepared to receive resilient tile (specified in Division 09 Section "Resilient 

Tile Flooring"). 
j. Floor prepared to receive sheet vinyl (specified in Division 09 Section "Resilient 

Sheet Flooring"). 

8. Hoistway Entrances: 

a. Width:  42 inches (1067 mm) 
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b. Height:  84 inches (2134 mm) 
c. Type:  Two-speed center opening 
d. Fire-Protection Rating:  1-1/2 hours 
e. Frames: Satin stainless steel, No. 4 finish. 
f. Doors:  Satin stainless steel, No. 4 finish 

9. Hall Fixtures: Satin stainless steel, No. 4 finish. 
10. Additional Requirements: 

a. Provide inspection certificate in each car, mounted under acrylic cover with frame 
made from satin stainless steel, No. 4 finish. 

b. Provide blanket hooks and one complete set(s) of full-height protective blankets. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install cylinder plumb and accurately centered for elevator car position and travel.  Anchor 
securely in place, supported at pit floor and braced at intervals as needed to maintain alignment.  
Anchor cylinder guides at spacing needed to maintain alignment and avoid overstressing guides. 

B. Leveling Tolerance:  1/4 inch (6 mm), up or down, regardless of load and direction of travel. 

C. Set sills flush with finished floor surface at landing.  Fill space under sill solidly with nonshrink, 
nonmetallic grout. 

3.2 FIELD QUALITY CONTROL 

A. Acceptance Testing:  On completion of elevator installation and before permitting use (either 
temporary or permanent) of elevators, perform acceptance tests as required and recommended 
by ASME A17.1 and by governing regulations and agencies. 

3.3 PROTECTION 

A. Temporary Use:  Comply with the following requirements for elevator used for construction 
purposes: 

1. Provide car with temporary enclosure, either within finished car or in place of finished 
car, to protect finishes from damage. 

2. Provide other protective coverings, barriers, devices, signs, and procedures as needed to 
protect elevator and elevator equipment. 

3. Engage elevator Installer to provide full maintenance service. 
4. Engage elevator Installer to restore damaged work, if any, so no evidence remains of 

correction.  Return items that cannot be refinished in the field to the shop, make required 
repairs and refinish entire unit, or provide new units as required. 
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3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
operate elevator.  Refer to Division 01 Section "Demonstration and Training." 

END OF SECTION 142400 
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SECTION 260000 - ELECTRICAL 
 
 
PART 1 - GENERAL 
 
 
1.1  GENERAL REQUIREMENTS 
 

A. Drawings and General Provisions of the contract, including General and Supplementary 
Conditions and other Division 01 specification sections, apply to this section. 

 
1.2  SCOPE OF WORK 
 

A. The work covered by this section of the Specifications shall include furnishing all labor, 
materials, equipment and services to construct and install   the complete electrical system 
shown on the accompanying Drawings and specified herein.  This work shall include but is not 
necessarily limited to: 

 
1.    Installation of main distribution panels. 
2.   Power and light systems, including branch circuits, outlets, panelboards, transformers, 

contactors, light fixtures, time switches, clocks, wiring devices, dimming equipment and 
wiring. 

3.   Empty raceways, outlets, boxes and cabinets for television, telephone, public address 
systems, communications systems, and sound systems. 

4.    Complete branch circuit wiring system for motors. 
5.   Power wiring for air conditioning and ventilation equipment, including mounting of 

starters furnished by mechanical contractor.  
6.   Wiring, up to and including safety switches, for items described under other sections of 

these Specifications. 
7.   Wiring and connecting of all electrical equipment supplied for installation and use in this 

contract and not specifically listed as work by others, including the furnishing of 
disconnects for all motors. 

8. Exterior lighting system complete. 
9.    Underground electrical and telephone ductline, manholes, handholes and pullwires 

including all trenching and backfilling. 
10.   Service and metering equipment per utility company requirements.  
11.   Test the completed installation. 

 
 
1.3  GENERAL REQUIREMENTS 
 

A. It is the intent of the plans and specifications to provide a complete installation.  Should there 
be omissions or discrepancies in the plans and specifications, the Contractor shall call the 
attention of the Engineer to such omissions and discrepancies in advance of the date of bid 
opening so that the necessary corrections can be made.  Otherwise the Contractor shall furnish 
and install the omissions or discrepancies as if the same were specified and provided for. 

 
1.  Before bidding on this work, carefully examine each of the drawings and the site.  By 

submitting a proposal of the work included in this contract, the Contractor shall be 
deemed to have made such examination and to be familiar with and accept all conditions 
of the job site. 
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2. Standards: 
 

a. The entire installation shall be made in strict accordance with the latest rules and 
regulations of the National Electrical Code, NFPA, ANSI, NEMA, and IPCEA, 
Underwriters Laboratories Inc., ISO 9001 Quality Standard, Institute of Electrical 
and Electronic Engineers (IEEE) and the local ordinances, rules and regulations of 
the local County. 

b.  The Electrical Contractor shall obtain and pay for the electrical permit as required 
by local laws and rules.  All work shall be inspected by the proper local authorities 
as it progresses.  The Electrical Contractor shall pay all inspection fees and shall 
deliver certificates of completion and inspection to the Owner before final payment 
will be made.  Cost of permit and inspection fees shall be included in the Electrical 
Contractor's quoted price for the installation. 

c.   Arrange with Hawaiian Electric Light Company and the local telephone and CATV 
companies and pay for service charges and any work by them pertaining to the 
project. 

 
3. Drawings: 
 

a. Contract Drawings:  These specifications are accompanied by floor plans of the 
building, and diagrammatic electrical layouts showing the approximate location of 
the outlets, switches, devices and other equipment.  The wiring layouts and 
schedules show the approximate locations of all outlets, switch controls, service 
runs and other electrical apparatus.  These locations are approximate and before 
installing, the Contractor shall study adjacent architectural details and make 
installation in most logical manner.  Any device may be relocated within 10'-0" 
before installation at the direction of the Engineer, whose decision shall be final. 

b.  Shop Drawings:  Submit six (6) copies of shop drawings, manufacturer's technical 
brochures and catalog cuts accompanied by a letter of transmittal from the 
Electrical Contractor.  Submittals which fail to provide sufficient information for 
evaluation, will be returned to the Contractor for resubmittal without extensions of 
time or waiver.  Shop drawings, or catalog cuts, of the following equipment shall 
be submitted: 

 
(1)   Light fixtures, including data on lamps and ballasts. 
(2)   Panelboard(s), circuit breakers, safety switches, secondary transformer(s), 

manual motor starter(s). 
(3)   Switchboards. 
(4)   Cable tray 
(5)   Chimes and pushbuttons. 
(6)   Special wiring devices and floor outlets. 
(7)   Time switches and lighting contactors. 
(8)   Cabinets 
(9)  Dimming System.  Including a written line-by-line review of the 

specification, load schedule indicating actual connected load and load type 
per circuit, circuits and their respective control zones, circuits that are on 
emergency (if applicable), the capacity, phase, and corresponding circuit 
numbers (per the electrical drawings). Include a complete schematic of the 
system complete with catalog cut sheets, performance specifications 
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including historical testing data.  Manufacturer shall provide any additional 
information or factory demonstrations as required by the specifier to 
demonstrate conformance with this specification. 

(10) Any built-to-order equipment. 
(11)  Generator and Transfer Switch 
(12) Area of Rescue Assistance Call System 
 

 Shop drawings and catalog cut submittals processed by the Engineer are not 
Change Orders.  The purpose of the submittals by the Contractor is to demonstrate 
to the Engineer that he understands the design concept, that he demonstrates his 
understanding by indicating which equipment and material he intends to furnish 
and install and by detailing the fabrication and installation methods he intends to 
use. 

 
c.  As-Built Drawings:  The Contractor shall keep at the job site a complete, neat and 

accurate record of all approved deviations from the contract drawings, shop 
drawings and specifications, indicating the work as actually installed.  These 
changes shall be recorded on prints of the drawings affected and the shop drawings. 
  Above reference to deviation shall not be construed to allow deviations without 
prior approval.  Reproducible as-builts shall be submitted prior to final acceptance 
to Architect. 

 
4.   Symbols:  The standard electrical symbols together with special symbols, notes, and 

instructions shown on the drawings indicate the work and equipment required and are all 
to be included as a part of these specifications. 

 
 
1.4  QUALITY ASSURANCE 
 

A.   For actual fabrication, installation and testing of the work of this section, use only thoroughly 
trained and experienced workmen completely familiar with items required and with 
manufacturers' recommended methods of installation.  In acceptance or rejection of installed 
work, no allowance will be made for lack of skill on part of workmen.\ 

 
B.   Use all means necessary to protect the materials of this Section before, during, and after 

installation and to protect the installed work and materials of all other trades. 
 
 
1.5  WARRANTY 
 

A. All work and materials executed under this Section shall be under warranty to be free from 
defects of materials and workmanship for one (1) year from date of final acceptance of project 
as a whole, except lamps, which shall be warranted for 50% of the rated life as published by the 
manufacturer.  All repair and replacement work required, including other work damaged by this 
work's defects shall be performed without cost to the Owner.  Should any equipment or material 
fail within this period, the Contractor shall replace or repair that item at no cost to the Owner 
for material and/or services, if such is due to faulty workmanship or quality of material 
furnished.  The Contractor shall be responsible for all damages to any part of the premises 
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caused by failure in the equipment furnished under this section for a period of one year after the 
final acceptance of the work as a whole. 

 
B. Provide manufacturer’s warranty covering 3 years for Lutron Ecosystem dimming ballasts and 

5 years with factory commissioning on EcoSystem modules from date of purchase. 
 
C. Provide manufacturer’s warranty covering two-year parts and labor and eight year limited parts 

warranty to repair and replace defective equipment applicable to Lutron daylight sensors, 
occupancy sensors, wall stations, bus supply, and infrared receivers. 

 
D. Provide manufacturer's warranty for Lutron GRAFIK Eye 3000 covering two-year parts and 

labor and eight year limited parts warranty to repair and replace defective equipment.  Provide 
manufacturer's full warranty covering 100% parts and 100% labor form the date of system 
commissioning.  

 
 
1.6  COMMISSIONING  
 

A. The Owner is expecting the design and construction to achieve Leadership in Energy and 
Environmental Design (LEED) certification.  This project will be LEED CI (commercial 
interiors) version 2.0. 

 
B. The system selected for commissioning will be limited to “energy” use equipment, i.e, metering 

and lighting controls. 
 
C. Commissioning is the process of ensuring that systems are designed, installed, functionally 

tested, and capable of being operated and maintained to perform in conformity with the 
Owner’s project requirements. 

 
D. Commissioning is a part of this project and all contractors performing work governed by this 

division of the specification shall refer to specifications Section 019113 - GENERAL 
COMMISSIONING REQUIREMENTS for complete commissioning requirements that apply 
to all relate work within this division. 

 
E. Provide certified field service engineer to a site visit to ensure proper system installation and 

operation under following parameters:  
 

1. Qualifications for factory-certified field service engineer: minimum experience of 2 years 
training in the electrical/electronic field; certified by the equipment manufacturer on the 
system installed. 

2. Make a visit upon completion of installation of central daylight control system: \ 
 

a. Verify connection of power feeds and load circuits.   
b. Verify connection and location of controls.   
c. Program system data.   
d. Verify proper connection of digital control link.   
e. Verify proper operation of manufacturers interfacing equipment.   
f. Verify proper operation of manufacturers supplied PC and installed programs.   
g. Obtain sign-off on system functions.   
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h. User to be trained on system operation. 
 
 
1.7  MAINTENANCE 
 

A. Make ordering of new equipment for expansions, replacements, and spare parts available to end 
user. Make new replacement parts available for minimum of ten years from date of 
manufacture. 

 
B. Make ordering of new equipment for expansions, replacements, and spare parts available to end 

user. Make new replacement parts available for minimum of ten years from date of 
manufacture. If there is a problem on the job site, the manufacturer must be reachable 24 hours 
per day / 7 days a week to resolve any lighting control issues. Provide factory direct technical 
support hotline 24 hours per day, 7 days per week. Provide on-site service support within 24 
hours anywhere in continental United States and within 72 hours worldwide except where 
special visas are required. Offer renewable service contract on yearly basis, to include parts, 
factory labor, and annual training visits. Make service contracts available up to ten years after 
date of system commissioning. 

 
 
PART 2   PRODUCTS 
 
 
2.1   GENERAL 
 

A. All materials shall be new and of the best quality available in their respective kinds, free from 
all defects, NEC Articles 90-6 and 110-3 and those items listed by the Underwriters' 
Laboratories   shall bear "UL" label of approval and shall be of the make and types specified for 
approval.   

 
B. Brand names and catalog numbers indicate standards of design and quality required.  In case of 

obsolescence, supersedure, or error in catalog number, the associated description and intent 
implied by the application shall govern.  Requests for substitutions shall comply with 
applicable sections. 

 
 Example: 
 
    Manufacturer and        Substitute Manufacturer 
 Item                           Catalog No. Specified          & Catalog Number   
 
 Cable            Joe Doe - No. 3200        King - No. 3200 

 
Failure to obtain approval of substitute materials prior to bidding shall mean that materials as 
specified shall be provided. Qualifying data shall include cuts, shop drawings, and 
specifications to show equality with material specified herein and in drawings.  The decision of 
the Engineer shall govern as to what materials or equipment may be substituted for that 
specified.  The burden of proof as to the equality of any proposed substitution shall be upon the 
Contractor. 
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2.2  MATERIALS 
 

A. Raceways: 
 

1.  Rigid metal conduit - Rigid steel, hot-dipped galvanized inside and outside, zinc-
coated, round bore for use with threaded fittings, 1/2-inch minimum diameter, 
except as noted.  Other sizes to conform to NEC requirements, based on THW 
wires.  Manufacture and install according to NEC Article 346.  Aluminum conduits 
not allowed. 

2.  Rigid non-metallic conduit - Non-metallic conduit shall be polyvinyl chloride 
(PVC) schedule 40 round bore for underground use.  Non-metallic conduits shall 
be permitted only where indicated on Drawings.  Manufacture and install according 
to NEC Article 347.  

3. Flexible metallic tubing - Flexible, galvanized steel used in conjunction with 
factory approved fittings.  Manufacture and install according to NEC Article 349.  

4.  Electrical Metallic Tubing (EMT) - Zinc coated or galvanized, round bore, thin 
walled metal tubing, 3/4 inch minimum diameter.  Manufacture and install 
according to NEC Article 348. 

5.  Liquid-tight flexible metal conduit - Flexible steel, zinc-coated, jacketed with high 
density polyethylene or polyvinyl-chloride jacket.  Use with factory approved 
fittings.  Manufacture and install according to NEC Article 351. 

6.  Intermediate metal conduit - Steel conduit, zinc-coated inside and outside with 
additional silicone epoxy-ester lubricating coating inside; 3/4 inches minimum 
diameter.  Manufacture and install according to NEC Article 345. 

 
B. Wires: 

 
1.  Conductors shall be copper, 600 volts, No. 12 AWG minimum. Conductors No. 10 and 

smaller, solid and round.  Conductor No. 8 and larger, 7 or 19 strands, concentric.  All 
conductors No. 6 and smaller shall be NEC Type TW, XHHW and THW.  All conductors 
No. 4 and larger shall be NEC Type XHHW or THW.    Fixture wiring shall be NEC 
Type RHH or THHN.  Exterior conductors shall be Type RHW-USE or cross-linked 
polyethylene, Style USE.  Fire alarm conductors shall be Type THWN. 

2. Color Code:  Black-Phase "A", Red-Phase "B", Blue-Phase "C", White-Neutral, Green-
Ground.  (208/120V System) Color coding shall be maintained throughout entire system. 
 Use other colors when more wires than above listed are contained on one raceway and 
for 480 volt system.  Engineer shall determine whether deviation from color coding will 
be permitted. 

3. Communications Wiring:  Wiring for data and telephone (voice), shall be unshielded 
twisted pair (UTP), enhanced Category 5e, where specified.  UL listed type CMR/CMP, 
24 AWG, four pair, solid copper conductors. Cable shall be listed in the UL Verified 
LAN Cable Products Directory as complying with Category 5e requirements. Cables 
shall be certified as meeting ANSI/TIA/EIA-568B 1 standards and all addendums, for 
Category 5e certification requirements, and comply with the following minimums: 

 
 a. Impedance: 100 ohms + 15 % 
 b. Attenuation: 22.0 dB/100 meters @ 100 MHz 
 c. Near End Crosstalk (“NEXT”): 32.0 dB/100 meters @ 100 MHz 
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4. Multi-pair Cable: Provide multi-pair pair cables in quantities as required.  Cable shall be 

Category 3 (minimum rating), UTP, 24 AWG, solid copper conductors. Provide UL listed 
type CMR/CMP for general applications. Intra-building backbone cable will have a gray 
jacket. 

 
C.   Disconnect Switch:  Heavy duty fusible or non-fusible safety switch shall be horsepower rated 

when used as motor disconnect. Contacts shall be lever operated and spring loaded.  When for 
use with fuses, conventional or of current limiting type, blades shall be rejection type.  
Enclosures to have provision for padlocking.  Provide NEMA 1 enclosure for interior locations 
and NEMA 3R for exterior locations.  Fused switches with current limiting fuses shall have an 
engraved nameplate with white lettering on red background reading: 

 
   "WARNING, REPLACE ONLY WITH CURRENT LIMITING FUSES". 
 

D.   Fuses:  Fuses shall be current limiting "Class J or Class R". For each current rating, furnish six 
(6) spare fuses of each type and rating. 

 
E.   Circuit Breakers:  Individual breakers shall be molded plastic case, with toggle operated 

mechanism thermal-magnetic overload trips.  Inter-changeable trip shall be provided when 
available.  Toggle positions "ON", "TRIPPED" and "OFF", engraved on body of toggle.  
Enclosed in NEMA style steel box ratings as indicated on drawings.  Boxes shall be NEMA 1 
for interior locations and NEMA 4X for exterior locations.  

 
F.   Panelboards:  Provide as shown on plans, unit circuit breaker panelboard as indicated.  See 

plans for schedule.  
 

1. Enclosures:  Panelboard enclosures shall be corrosion resistant galvanealed (zinc 
finished) sheet steel with removable end walls.  Fronts shall be cold-rolled steel, coated 
with a phosphatized rust inhibitor and then finish coated with ANSI 61 light gray enamel. 

2. Fronts:  A four-piece front shall be furnished to provide ease of wiring access.  A door 
shall be a one-piece bolt on front with a lockable hinged door over the protective devices. 
 All door hinges shall be continuous piano hinges which are welded to the door and bolt 
on front.  Door locks shall be provided.  Provide 2 keys.  All screw fasteners are zinc 
coated to retard corrosion. 

3. Main and Branch Devices:  Main and branch circuit breakers shall be quick-make, quick 
break, and trip indicating.  All three-pole breakers with ampere ratings greater than 100 
ampere shall have interchangeable trips when available.  Interrupting rating of circuit 
breakers shall not be less than the maximum short circuit current available at the 
incoming line terminals as shown on plans.  A UL-Listed series rating alternative may be 
provided. 

4. Interiors:  Panelboard symmetrical interior shall be so designed and assembled that the 
circuit breakers are mounted onto the bus bar with positive gripping jaw assemblies and 
locked pressure connections.  The circuit breaker shall be removed or replaced without 
disturbing adjacent protective devices and without removing the main bus or branch 
circuit connections.  The interiors shall allow installation of fusible switches and molded-
case circuit breakers in the same panelboard.  Insulation barriers shall be installed over 
the vertical bus behind the dead front shield to provide increased safety when field 
service is required. 
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5. Bus bars:   
 
a. Bus bars shall be copper, current density rated and meet UL67 temperature rise 

limits through actual tests.  All bus bars shall be silver plated.  Bus bar current 
density rating shall be 1000 amperes per square inch for copper.  Bus bars shall be 
sequenced-phased, and rigidly supported by high impact resistant, insulated bus 
supporting assemblies to prevent vibration or short circuits.  All solderless 
terminations shall be suitable for either copper or aluminum UL Listed wire or 
cable and shall be tested and listed in conjunction with appropriate UL standards.   

b. The neutral bar shall be fully rated and capable of being located in either corner of 
the enclosure at the line end to facilitate conductor termination.   

 c. Ground wire terminations shall be provided as an option in kit form suitable for 
installation by the panelboard installer without voiding UL label. 

 
6. Other:   
 

a. A panel directory, neatly typed on factory-card giving branch circuit "USE" and 
general location of outlets shall be provided.  Provide feed-thru lugs for 
panelboards larger than 12 poles.   

b. Panelboard shall be listed and labeled by Underwriters Laboratories, Inc. in 
accordance with UL Standard 67, and shall conform to the latest requirements of 
the National Electric Code NEMA Standard PB.1.  The panelboard shall meet 
service entrance requirements when required. 

 
7. Lighting Relay Panel Control System - Wattstopper or Lighting Control and Design:  The 

lighting control system shall consist of microprocessor-based control electronics with 
remotely operated relays mounted to a UL listed lighting relay panelboard interior and 
enclosed in a UL listed enclosure. The relays shall have an AIR rating or series connected 
rating that meets or exceeds the fault current of the system to which the panelboard is 
being applied.  Each master control panel shall meet or exceed the following capabilities: 
 sixteen (16) 2-wire input terminals for connection to external low voltage switch 
contacts; time of day scheduling to automatically shut off lighting at specific 
programmed times; direct control of relay circuits in a master/slave sub-net configuration; 
accept remote commands through the facilities Ethernet infrastructure.  All lighting 
control components shall be installed in a conventional panelboard 20 inches wide or 
column-width enclosures (as noted on drawings). Suitable barriers shall be installed to 
separate Class 2 wiring from power conductors.  

 
G.   Nameplates:  Nameplates for identification or instruction on equipment enclosures shall be 

engraved laminated phenolic plastic, screw mounted.  Plates shall be three layered, black-white-
black.  Plates shall be engraved to show 3/8" high engraved commercial white letters on black 
background.  Nameplate all feeder breakers, switches, panels, cabinets and large junction 
boxes. 
 
Breakers and Switches: By panels or loads served 
Panels:                   By designation, voltages, phase & wires 
Cabinets:                 By use (such as telephone, tv, etc.) 
Boxes:                    By use and voltages 
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H.   Pullboxes:  Pullboxes shall be provided where required by the NEC or Utility Company 
requirements.  Boxes shall be code gauge steel with screw cover and raintight construction 
when installed in locations exposed to rain. 

 
I.   Enclosures and Cabinets:  Enclosures and cabinets for panelboards, breakers, and switches shall 

be NEMA type, fabricated from galvanized steel, prime painted and enamel finished according 
to NEMA specifications. 

 
J. Outlet Boxes:  Outlet boxes shall be of size and type best suited to particular use or location but 

in any case shall be of sufficient size to contain without crowding all conductor and 
connections which may be required in any outlet box.  Manufacture and install according to 
NEC Article 351. 

 
1.  Concealed boxes shall be pressed from NEC gauge steel; galvanized 4" square x 1-1/2" 

deep minimum.  Boxes in interior locations shall be code gauge galvanized steel, not less 
than 14 gauge, not less than minimum size required by Code.  Pressed galvanized steel 
boxes:  In ceilings and dry walls, 4" square by 1-1/2" deep minimum.  For mounting of 
single device such as a switch or receptacle, 2" by 3" by 1-1/2" deep minimum. 

2.  Exposed boxes and weather exposed boxes, recessed boxes, including lighting outlets on 
exterior shall be galvanized cast iron or alloyed aluminum,  with threaded hubs for 
conduit connections, with gasketed covers.  Aluminum boxes shall be prime painted and 
enamel finished.    

 
K. Devices:  Approved equal products manufactured by Arrow-Hart, Bryant, General Electric, 

Hubbell, Leviton, Pass & Seymour, or Slater Electric. 
 

1.  Switches:  Single or double pole, 3 or 4 way as required, non-mercury quiet, 20 amperes, 
120-277 volts, UL labeled AC type, silvered contacts, ivory plastic body, tumbler switch 
with endurance of 10,000 make-breaks.  Hubbell No. 1220 series, Arrow Hart No. 1990 
series, Bryant No. 4000 series, or approved equal. 

2.  Duplex Convenience Receptacles:  Duplex, 20-amperes, 125 volts, back and side wired, 3 
wire, self-grounding type, specification grade, ivory plastic body, with parallel and 
ground U-shaped slots, NEMA 5-20R; Leviton #5362, or approved equal. 

3. Duplex Isolated Ground Receptacles:  Duplex, 20-amperes, 125 volts, green pigtail for 
isolated ground path.  Molded orange nylon body and cover.  Double-wipe copper-alloy 
power contacts.  Provide orange nylon composition wallplate with words "Isolated 
Ground" hot stamped into it.  Leviton H 5262-IG or equal. 

4. GFI Receptacles:  Duplex, 20-amperes, 125 volts, back and side wired, 3 wire, 
specification grade, ivory plastic body, with parallel and ground U-shaped slots, NEMA 
5-20R; Hubbell #GF5362I, or approved equal. 

5. Telephone (Voice) Outlet:  RJ-11 RJ-45 Jack on high-impact, plastic ivory housing.  UL 
Listed.  50 micro-inches, hard gold-plated phospher bronze spring wire contacts.  Leviton 
or approved equal. 

6. Data Outlet:  RJ-45 jack on high impact, ivory plastic housing.  UL Listed.  Leviton or 
approved equal. 

7. CATV Outlet:  UL Listed F-81 type jack on high-impact, plastic ivory housing.  Leviton 
or approved equal. 
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8. Manual Motor Starter:  NEMA ICS 2, AC general-purpose Class A manually operated, 
full voltage controller with horsepower rated overload element, red pilot light, NO and 
NC auxiliary contacts, and toggle operator.  

9. Special Purpose Receptacles:  Specification grade, size as indicated.  Provide one 
matching plug per receptacle. 

10. Device Plates: 
 

a.  Plates for interior flush construction shall be molded plastic of high dielectric 
strength and arc resistance, meeting or surpassing UL 514, ivory color or matching 
surrounding area.  Stainless steel, satin finish, 18% chrome, 8% nickel, with 
suitable hole to fit device.  Plates for communication outlets shall be provided with 
connections for appropriate jacks or devices. 

b.  Plates for exposed and weather exposed boxes shall be cast metal with neoprene 
gasket for sealing against entry of water and moisture into box.  Switch plates shall 
be provided with neoprene cover over handle or raintight lever mechanism. 

c. Receptacle safety outlet enclosure shall consist of an outlet plate with a hinged 
safety cover that shall remain weatherproof while in use or idle.  The enclosure 
shall have a latching mechanism to allow the enclosure to maintain weatherproof 
integrity.  The enclosure shall have a cord port(s) capable of allowing an 
appropriate size electrical cord(s) to pass through when the safety cover is closed.  
The enclosure shall be UL Listed and conform to NEC Article 410.57.  Body 
materials shall be of flame resistant, ultra violet inhibiting, impact resistant, 
polycarbonate resin.  Gasket materials shall be of sufficient thickness to form a 
weatherproof seal.  attachment screw shall be stainless steel.  TAYMAC 
Corporation or approved equal.  

 
L. Communication Devices: 
 

1. Tele/Data communications Outlet Connector Module (Category 5e):  Leviton 
GIGAMAX jack devices as; 8-position, 8-conductor modular jacks, terminated to 110 
type IDC connections for the installation on UTP cable.  Units shall be labeled in 
accordance with both wiring designations T568A/B, and used to connect Enhanced 
Category 5e UTP data cables as specified herein. All terminations will be done to the 
T568A wiring configuration T568A wiring configuration. Each jack will match the color 
of the cable. One blue (primary telephone), one gray (secondary telephone) one white 
(primary Data) one yellow (secondary data). See details in drawings for cable 
connections and labeling. Provide and install “F” connectors for video. Provide and 
install blank inserts, as needed. 

2. Faceplates: Provide and install faceplates for mounting telecommunication outlet 
connector modules described in Section L(1) above. Leviton single-gang faceplate 4 
position and coordinate color with electrical outlet finishes.   

3. Equipment Mounting Racks: Provide racks equipped as detailed on the Drawings and as 
follows: Specified finish is manufacturer’s standard black finish. 

4. Equipment Rack(s): Provide a 19.0” wide x 84.0” (7’- 0”) tall; number of vertical rack 
sections as required to allow space for terminating all communications cabling indicated 
on the drawings, plus mounting space for all Owner supplied active 
components/equipment required to crossconnect to any/all modular jack ports on the 
patch panels. 
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5. Distribution Rack Grounding: Furnish ground terminal block for each rack section 
located in the MDF. Rack shall be grounded using #6 AWG stranded, insulated copper 
conductor. Furnish all required bonding material (racks and runway) and hardware, and 
bond to nearest TMGBB.  Refer to ANSI/TIA/EIA-607-1994, Commercial Building 
Grounding and Bonding Requirements for Telecommunications, for details. 

6. Cable Runway: For any free standing racks use 12”, ladder style; equip each rack with 
cable raceway as shown on the drawings. Securely attach to backboard and rack in 
accordance with manufacturer’s written instructions. 

7. Cable management panel: Provide and install a 1.75”H cable management. 
8. Panels for each fiber panel or patch panel used and as shown on the construction 

drawings. 
9. Leviton Category 5e Modular Patch Panels: Leviton. Provide and install printed circuit 

board style patch panels with twenty-four (24) ports 8-position, 8-conductor modular jack 
with 110 type connections. Furnish units that adhere to the performance requirements of 
ANSI/TIA/EIA-568-B Commercial Building Low Voltage Wiring Standards, and wired 
in accordance with the T568A configuration. 

10. Furnish quantities required to terminate all UTP horizontal cables in the IDF and/or MDF 
as indicated on the drawings. 

11. 110 Series Connecting Hardware (Cross-connect/Voice): Provide and install connecting 
hardware constructed of fire retardant molded plastic with color-coded horizontal index 
strips that secure and organize 25 cable pairs each. The connection hardware shall 
accommodate 22 – through –26 AWG cable conductors and shall be suitable for 
installation on connecting hardware backboards as shown on the drawings. See 
ANSI/TIA/EIA-606-1993 for designation strip color-code requirements.  Provide 
quantity as required to connect all telecommunication outlet/connector/voice cables as 
shown on the Drawings. 

 
a. 110 Wiring Blocks with legs, for the termination of 25 pair cables. 
b. 110 Wiring Blocks with legs, for the termination of 100 pair cables. 
c. 110 Wiring Blocks with legs, for the termination of 300 pair cables. 
d. 110 Jumper Trough with legs. 
e. 110C Connecting Blocks, 4 pair/5 pair as required. Use C4 clips on all 4 pair wires 

and C5 clips on all backbone multi-pair cable. 
f. 110 Designator Kit. 

 
M. Floor Outlets:  Power outlets shall be duplex 3 wire 20 ampere 125 volts grounding type.  

Receptacle shall be installed in adjustable floor outlet box with forged brass top.  Rectangular 
floor box Carlon E976-RFB with brass cover plate. 

 
N.   Light Fixture:  Complete with necessary stem, lamps, ballasts, starters and accessories, 

according to "Fixture Schedule". 
 

1.  Fluorescent Fixture Bodies:  Manufacture from sheet metal, protected by 
bonderized "Bonderite" or "Cryscoat" process and baked white enamel finished, 
reflectance of 80% minimum.  Finishing and process shall resist corrosion in 300 
hours salt spray test.  Anodize all aluminum parts.  Fixtures for exterior 
installations sealed by welding or rubber gaskets.  All ferrous surfaces and edges 
shall be primed and painted. 
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2.  Fluorescent Ballasts:  Ballasts shall be electronic, rapid start, high power factor,UL 
listed, sound rating (ANSI) "A" for rapid start lamps.  Class P ballast.  Ballasts 
shall meet the requirements of the Federal Communications Commissions rules and 
Regulations, part 18.  Ballasts shall have frequency of operation of 20Khz or 
greater, and operate without visible flicker.  Input current 3rd harmonic content 
shall not exceed 25%, ballast case temperature shall not exceed 25 degree C 
temperature rise over 40 degree C ambient.  Ballast shall withstand line transients 
as defined in IEEE Publication 587, Category A. 

3.  Fluorescent Lamps:  T8, T5 and compact fluorescent, rapid start, wattage rating 
and Kelvin rating as indicated on drawings.  Lamps shall have a minimum color 
rendering index of 75. 

4. Metal-Halide Lamps:  Size as indicated on drawings.  Lamp will have correlated 
color temperature of 3200K with a color rendering index of at least 65.  Color 
temperature shall shift no more than 200K over rated lamp life. 

5. High Pressure Sodium Lamps:  Size as indicated on drawings, average life shall be 
24,000 hours with lumen maintenance of 90% over average rated life.  Sylvania 
Lumalux or approved equal. 

6. HID Ballasts:  High power factor, regulated type or constant wattage type. 
 
O. Relays and Contactors:  Mechanically or magnetically held as indicated, tungsten rated silver 

alloy contacts, amperes as indicated.  ITE, Allen Bradley, Cutler Hammer, Westinghouse, 
General Electric, Sylvania or approved equal. 

 
P. Ground Rods:  Ground rods shall be copper clad, 5/8" x 8' long minimum. 
 
Q. Combination Meter Socket:  Combination meter socket with main circuit breaker shall be as 

indicated, suitable for exterior installation, UL listed, Circle AW or approved equal. 
 
R. Watthour Meter:  Watthour meter shall be compatible with meter socket as indicated.  Meter 

shall be dial type or digital reading type.  Westinghouse or approved equal. 
 
S.   Telephone and Communications Cabinets: Shall be fabricated from galvanized NEC gauge 

steel with hinged door and latch, finished to match panelboards, and with 3/4" treated plywood 
backing inside.  Locks shall be keyed to panelboard locks.  Provide two keys for each lock. 

 
T.   Time Switch:  Shall be digital, 24-hour, 7-day programmable timer.  Double pole single throw 

20 ampere contacts, lcd display, battery back-up, NEMA 1 enclosure, UL Listed, 120V.  Tork 
Model #E103, or approved equal. 

 
U. Photo Cell:  Locking type receptacle, cup, mounting bracket, and cap.  turn-on is 1 to 3 f/c, 

turn-off 5 times turn-on.  Omni-directional orientation, normally closed contacts.  Tork Model 
#2003 with associated mounting accessories. 

 
V. Three-Phase Pad-Mounted Distribution Transformer:  KVA rating for transformer with 

secondary voltages of 208Y/120V shall be as indicated on drawings.  All characteristics, 
definitions, and terminology, except as specifically covered in this specification, shall be in 
accordance with the latest revision of the following ANSI and NEMA standards. 

 



 
FOREST CITY MARINE BASE OFFICE BUILDING ELECTRICAL  
KANEOHE MCB, HAWAII 260000-13 

1. C57.12.00 - IEEE Standard General Requirements for Liquid-Immersed Distribution, 
Power, and Regulating Transformers. 

2. C57.12.26 - IEEE Standard for Pad-Mounted, Compartmental-Type, Self-Cooled, Three-
Phase Distribution Transformers for Use with Separable Insulated High-Voltage 
Connectors (34500GrdY/19920 Volts and Below; 2500 kVA and Smaller). 

3. C57.12.28 - Pad-Mounted Equipment - Enclosure Integrity. 
4. C57.12.34 - IEEE Standard Requirements for Pad-Mounted, Compartmental-Type, Self-

Cooled, Three-Phase Distribution Transformers (2500 kVA and Smaller) - High Voltage: 
34500GrdY/19920 Volts and Below; Low-Voltage: 480 Volt 2500 kVA and Smaller. 
(issued in March 2005 - combines C57.12.22 and C57.12.26) 

5. C57.12.90 - IEEE Standard Test Code for Liquid-Immersed Distribution, Power, and 
Regulating Transformers and IEEE Guide for Short-Circuit Testing of Distribution and 
Power Transformers. 

6. C57.91 - Guide for Loading Mineral-Oil-Immersed Transformers. 
 
Other Information 
 
1. Ratings:  The transformer shall be designed in accordance with this specification and the 

kVA rating shall be 300.  The primary voltage, configuration, and the basic lightning 
impulse insulation level (BIL) shall be 11,500V/ Delta, 95 BIL (kV).  Dual voltages are 
available.  The secondary voltage, configuration, and the basic insulation level (BIL) of 
the secondary voltage shall be 208Y/120 Volts, 3-phase, 4-wire, 30 BIL (kV).  The 
transformer shall be furnished with full capacity high-voltage taps.  The taps shall be +/- 
2 - 2½% above and below nominal voltage. The tap changer switch shall be an externally 
operated switch with a hotstick-operable handle. The tap changer shall be clearly labeled 
to reflect that the transformer must be de-energized before operating the tap changer as 
required in Section 3.3 of ANSI C57.12.26. Taps shall be provided on the higher voltage 
of dual voltage primary units.    The average winding temperature rise above ambient 
temperature, when tested at the transformer rating, shall not exceed 65degrees C.  The 
percent impedance voltage, as measured on the rated voltage connection, shall be 5 
percent.  The tolerance on the impedance shall be +/- 7.5% of nominal value for 
impedance values greater than 2.5%.   

2. High Voltage Bushings and Terminals:  FOR 15/25 KV DEADFRONT, FOR 
CURRENTS BELOW 200 AMPS: The high voltage bushings shall be 15/25 kV 200A 
bushing wells with bushing well inserts installed.  The bushings shall be externally 
removable and be supplied with a removable stud.  

3. Secondary Voltage Bushings and Terminals:  The transformer shall be provided with tin-
plated copper spade-type bushings.  The spacing of the connection holes shall be 1.75” 
on center, per ANSI C57.12.34 figure 13.  The quantity of connection holes shall be 6 
holes.  The transformer shall be provided with bushings in a staggered arrangement in 
accordance with Figure 11a minimum dimensions of ANSI C57.12.34.  

4. Transformer Protection and Switching:  Overcurrent Protection: Bayonet with current 
limiting fuses. The high-voltage overcurrent protection scheme provided with the 
transformer shall be an externally removable loadbreak expulsion Bay-O-Net fuse 
assembly with a flapper valve to minimize oil spillage.  The bayonet fuses shall be in 
series with ELSP under-oil partial-range current-limiting back-up fuses with an 
interrupting rating of 50,000 A.  For voltages 23000GY and above and a delta connected 
secondary, bayonet fuses are not available.  An interlock shall be required between the 
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load-break switch scheme specified and the bayonet fuses, such that the fuses may not be 
removed unless the transformer has been de-energized via the load-break switch scheme. 

 
a. Overvoltage Protection: The overvoltage protection scheme provided with the 

transformer shall protect the high-voltage or low voltage winding.  With 
DEADFRONT bushings: (150 kV BIL, for voltages up to 22 kV delta). Externally 
mounted, Distribution Class M.O.V.E. Deadfront elbow arresters shall be supplied. 
 If primary bushings are 600 amp or 900 amp, T-OP II elbow connectors are 
required with load-reducing tap plug for arrester connection. 

b. Switching:  The primary switching scheme provided with the transformer shall be 
two, three on/off, loadbreak switch (two incoming primary circuits).  

 
5. General Design:  Core and coil.  The core and coil shall be vacuum processed to ensure 

maximum penetration of insulating fluid into the coil insulation system. While under 
vacuum, the windings will be energized to heat the coils and drive out moisture, and the 
transformer will be filled with preheated filtered degassed insulating fluid. The core shall 
be manufactured from burr-free, grain-oriented silicon steel and shall be precisely stacked 
to eliminate gaps in the corner joints. The coil shall be insulated with B-stage, epoxy 
coated, diamond pattern, insulating paper, which shall be thermally cured under pressure 
to ensure proper bonding of conductor and paper. 

 
a. Dielectric fluid:  The dielectric coolant in the transformer must be highly refined 

less flammable type oil and meet the minimum requirements as specified in Table 
1, “Functional Property Requirements,” of ASTM D3487 and ANSI C57.106.  

b. Tank and Cabinet Enclosure:  
 

1) The high-voltage and low-voltage compartments, separated by a metal 
barrier, shall be located side-by-side on one side of the transformer tank. 
When viewed from the front, the low-voltage compartment shall be on the 
right.  Each compartment shall have a door that is constructed so as to 
provide access to the high-voltage compartment only after the door to the 
low-voltage compartment has been opened. There shall be one or more 
additional fastening devices that must be removed before the high-voltage 
door can be opened. Where the low-voltage compartment door is of a flat 
panel design, the compartment door shall have three-point latching with a 
handle provided for a locking device. Hinge pins and associated barrels shall 
be constructed of corrosion-resistant material, passivated AISI Type 304 or 
the equivalent. 

2) A recessed, captive, penta-head or hex-head bolt that meets the dimensions 
per ANSI C57.12.28 shall secure all access doors. 

3) Provide socket for the enclosure integrity of the tank and cabinet shall meet 
the requirements for tamper resistance set forth in ANSI C57.12.28 including 
but not limited to the pry test, pull test, and wire probe test. 

4) The compartment depth shall be in accordance with C57.12.34, unless 
additional depth is specified. 

5) The tank base must be designed to allow skidding or rolling in any direction. 
Lifting provisions shall consist of four lifting lugs welded to the tank. 
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6) The tank shall be constructed to withstand 7 psi without permanent 
deformation, and 15 psi without rupture.  The tank shall include a 15 psig 
pressure relief valve with a minimum flow rate of 35 SCFM. 

7) The tank and cabinet coating shall meet all the requirements of ANSI 
C57.12.28 including: Salt Spray Test; Crosshatch Adhesion Test; Humidity 
Test; Impact Test; Oil Resistance Test; Ultraviolet Accelerated Weathering 
Test; Abrasion Resistance - Taber Abraser 

8) The exterior of the unit shall be painted Munsell 7GY3.29/1.5 green, ANSI 
70 gray, ANSI 61 gray in color. The cabinet interior and tank face shall be 
painted gray for ease of viewing the inside the compartment. 

9) The tank shall be complete with an anodized aluminum laser engraved 
nameplate. This nameplate shall meet Nameplate B per ANSI C57.12.00. 

 
6. Accessories:  The following accessories shall be provided: 
 
 Bolted main tank cover (1000 kVA & below) 
 1.0” upper fill plug 
 1.0” drain plug in LV compartment (500 kVA & below) 
 Automatic pressure relief valve 
 Metal drip shield (when bayonets specified) 
 Ground provisions per C57.12.34 section 9.11. 
 Meet NEMA TR-1 sound levels 
 Liquid level gauge 
 Dial-type thermometer gauge 
 Pressure vacuum gauge 
 Spare bayonet fusing 
 Fault indicator provisions 
 Seismic zone 3 and 4 tank anchoring 
 Complete 304 stainless steel tank and cabinet  
 
7. Testing & Tolerances:  All units shall be tested for the following: 
 
 No-Load (85 degree C) losses at rated current 
 Total (85 degree C) losses at rated current 
 Percent Impedance (85degree C) at rated current 
 Excitation current (100% voltage) test 
 Winding resistance measurement tests 
 Ratio tests using all tap settings 
 Polarity and phase relation tests 
 Induced potential tests 
 Full wave and reduced wave impulse test 
 In addition, the manufacturer shall provide certification upon request for all design and 

other tests listed in C57.12.00, including verification that the design has passed short 
circuit criteria per ANSI C57.12.00 and C57.12.90. 

 
8. Data with Proposal:  The following data shall be submitted with the proposal: 
 
 Percent Impedance  
 Typical record drawings 
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 Approval drawings (furnished at time of order) 
 Final record drawings (furnished at time of shipment) 
 
9. Approved Manufacturers:  Cooper Power Systems—Waukesha WI, or approved equal 

 
W. Cable Tray:  Depth, width as indicated on drawings.  Hot-dip galvanized 16 gauge steel per 

ASTM A153.  Provide fittings from the same manufacturer for support and radius control.  
Globe tray or approved equal. 

 
X.   Hardware, Supports, Backing, Etc.:  All hardware, supports, backing, and other accessories 

necessary to install electrical equipment shall be provided.  Wood materials shall be 
"wolmanized" treated against termites; iron or steel materials shall be galvanized for corrosion 
protection, and non-ferrous materials shall be brass or bronze.  All wood screws shall be brass 
or galvanized steel. 

 
Y.   Other Materials:  All other materials not specifically described but required for a complete and 

operable electrical installation, shall be new, first quality of their respective kinds, and as 
selected by Contractor subject to approval by Engineer. 

 
Z. Dual Technology Wall Switch Sensor (Wattstopper DW-100):  Sensor shall be capable of 

detecting presence in the control area by detecting ultrasound and passive infrared heat 
changes.  Utilize dual sensing verification principle.  PIR technology utilizes a temperature 
compensated, dual element sensor and a multi-element Fresnel lens.  Sensor shall have no 
minimum load requirement and shall be capable of switching from 0 to 800 Watt incandescent; 
0 to 800 Watt fluorescent or 1/6 hp @ 120 VAC, 50/60Hz; and 0 to 1200 Watt fluorescent @ 
230/277 VAC, 50/60Hz.  Maximum protrusion 3/8” from the wall, and utilize color-matched 
lens.  Automatic-on or manual-on operation adjustable with DIP switch.  Sensor shall have a 
time delay that is adjusted automatically (with the SmartSet setting) or shall have a fixed time 
delay of five to 30 minutes, set by DIP switches.  In automatic mode, sensor shall be capable to 
automatically return to automatic-on after lights are turned off manually.  Each sensing 
technology shall have a LED indicator that remains active at all times in order to verify 
detection within the area to be controlled.  Sensor shall have a service switch to allow end-users 
to operate the sensor in the unlikely event of a failure; set by a trim pot.  Sensor shall be able to 
control incandescent, magnetic low voltage, electronic low voltage, and fluorescent loads.  
Sensor shall have standard 5-year warranty and shall be UL and CUL listed. 

 
AA. Area of Rescue Assistance Call System 

 
1. The contractor shall provide and install all equipment, accessories and materials 

necessary for a complete operating system in accordance with the following 
specifications.  

2. The equipment furnished under this specification shall be the standard product of one 
manufacturer. 

3. The contractor shall guarantee availability of local service and available stock of the 
manufacturer’s standard parts.  

4. The contractor shall be responsible for providing a complete functional system including 
all necessary components whether included in this specification or not. 
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Part 2 - System Configuration and Operation 
 
2.1  Configuration:  The system shall consist of remote stations (IR150 series), audio-visual 

annunciator (NC150R), and power and control equipment (IH151NK) all as specified herein 
and as shown on the plans.  

 
2.2  Operation  
 

A. A call may be originated at the remote station by pressing the call button on the faceplate. This 
shall cause the following:  

 
1. The call placed amber light on the station shall illuminate 
2. The annunciator lamp/selector button and call lamp shall light steady on the master 

annunciator panel 
3. A slowly pulsing audible tone shall sound 
4. To answer the call, the appropriate lamp/selector button is depressed and the operator 

may talk via the speaker and talk button. The person at the remote station may answer 
hands free 

 
Part 3 - Equipment 

 
3.1  Remote Stations  
 

A. Architect/Engineer: Select one of these three remotes: IR150SS Stainless Steel, IR150N 
Aluminum, or IR150B ABS Plastic. 

 
1. IR150SS Stainless Steel Remote Station: 
 

a. The remote station shall contain an amber “call-placed” indicator and a red 
acknowledge indicator, a 3.5" 45ohm speaker and a cancel button on a stainless 
steel panel 

b. Screw terminals shall be provided for wire connections 
c. Stations must be mounted no higher than 48" off the finished floor 
d. The remote station shall be TekTone® IR150SS 
e. Housing required shall be TekTone® OH600 
 

2. IR150N Aluminum Remote Station: 
 

a. The remote station shall contain an amber “call-placed” indicator and a red 
acknowledge indicator, a 3.5" 45ohm speaker and a cancel button on a extruded 
aluminum panel 

b. Screw terminals shall be provided for wire connections 
c. Stations must be mounted no higher than 48" off the finished floor 
d. The remote station shall be TekTone® IR150N 
e. Housing required shall be TekTone® IH106N 
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3. IR150B ABS Plastic Remote Station: 
 

a. The remote station shall contain an amber “call-placed” indicator and a red 
acknowledge indicator, a 2.5" 45ohm speaker and a cancel button on a ABS plastic 
panel 

b. Screw terminals shall be provided for wire connections 
c. Stations must be mounted no higher than 48" off the finished floor 
d. The remote station shall be TekTone® IR150B 
e. Mounting requirement is a three-gang ring 
 

3.2  Remote Call Indicator: (Optional) 
 

A. The remote call indicator shall contain a bulb with a translucent plastic cover mounted on a two 
gang, plastic faceplate® 

B. The white cover shall be removable without the use of tools and the bulb shall be bayonet 
mount to allow ease of bulb replacement 

C. The remote call indicator shall be TekTone® LI381 
 

3.3  Remote Tone Light Indicator: (Optional) 
 

A. The remote tone light indicator shall contain a tone signaling device and a “call” indicator LED 
mounted on a single gang, ABS plastic faceplate. 

B. Wiring shall be via plug-in connector 
C. Call indications shall be a steady LED and tone every 8 seconds 
D. The remote tone light indicator shall be TekTone® LI150B 
 

3.4  Central Audio Visual Annunciator Unit 
 

A. The central annunciator unit shall contain an individual lamp/selector button corresponding to 
each calling location 

B. Additionally it shall contain a tone signaling device, lamp test button, call and talk push 
buttons, a 3.5" 45ohm speaker and integral voice amplifier 

C. Indicator lamps shall have removable lenses for lamp replacement and to protect lamp 
identification markings. 

D. Construction shall be of extruded aluminum with a metal flush mount wall housing and trim 
frame. 

E. Screw terminals shall be provided for wiring connections 
F. The central annunciator shall be TekTone® NC150R for up to 8 remote stations. Any quantity 

of remotes may be accommodated by selecting a larger annunciator unit (Contact factory for 
part numbers) 

G. The NC150R housing shall be TekTone® OH150 
 

3.5  Operational Placard:  The operation instructions sealed in plastic shall be mounted adjacent to 
each IR150 series remote. See Appendix A. 

 
3.6  Power Supply/Control Unit 
 

A. The annunciator power supply/control unit shall consist of: 
 

1. 24VAC 30VA transformer (SS106) 
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2. Power Supply and control circuits (PK151A) 
3. 12" × 12" swing door cabinet (IH151N) 
 

B. The supply/control unit shall be TekTone® IH151NK and be assembled with the above 
described parts. 

 
Part 4 - Wiring 

 
4.1  Wiring shall be in strict accord with TekTone® Installation Manual IL591 
 

Part 5 - Warranty 
 
5.1  Each piece of equipment shall be warranted by the equipment manufacturer to be free of defects 

in material and workmanship for a period of twelve (12) months from the date of shipment 
from the factory. The equipment supplier shall provide a full year of warranty on the entire 
system, including on-the-premises maintenance service during normal working hours at no cost 
to owner for parts or labor except for damage resulting from accident, misuse, abuse or Act of 
God. 

 
Part 6 - Shop Drawings 

 
6.1  The electrical contractor shall submit shop drawings to the electrical engineer for approval. The 

contractor must have approved shop drawings in his possession before installation. 
 

Appendix A 

FOR EMERGENCY ONLY 
 
Area of Rescue Assistance 
Operating Instructions 

 
 1. Push the call button for help. 
 2. Observe the amber call-placed light and  
  remain in this designated area. 
 3. Observe the red acknowledge light and  
  listen for instructions. 
 4. Answer voice communication (hands-free) 
 

Website Disclaimer and Legal Notice for downloadable  
Architects & Engineers Specifications 

 
The specifications attached herein are being supplied in a text format for your convenience. 
TekTone® Sound & Signal Mfg., Inc. is not responsible for any changes made to the original 
documents. 
 
As with any other TekTone® Sound & Signal Mfg., Inc. document, please be advised that the 
information was prepared by TekTone® Sound & Signal Mfg., Inc. as general information and 
a service to our customers. While we endeavor to supply accurate information, we can take no 
responsibility for errors or misinterpretations in any of the content of this site. We also reserve 
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the right to remove or change literature and pages from this site where legal requirements are 
contravened or where complaints are received and upheld. 
 
Except in the case of third-party material reproduced on this site, the information and all 
content, including logos and artwork, provided herein is protected under the U.S. and Foreign 
Copyright Laws and may not be copied, reproduced or retransmitted by any means, 
electronically or otherwise, without the express written permission of TekTone® Sound & 
Signal Mfg., Inc. 
 
Modifications. All modified specifications will include the following ledger: Modified 
specifications are based upon TekTone® Sound & Signal Mfg., Inc. product specifications. 
Modified specifications have not been reviewed or approved by TekTone® Sound & Signal 
Mfg., Inc., unless so noted. 
 
Indemnification. It is agreed that TekTone® will be held harmless from any claims, causes of 
action, pending or threatened, losses, awards, damages or attorney’s fees arising out of any suit 
or claim relating to the use and/or modification of the specifications. 
 
Reservation of Rights. This disclosure is not intended, nor shall it be construed, to release any 
right, title or interest in any name, trademark, trade name, advertising slogan, specification, or 
confidential information, but is solely intended to provide a revocable license to use the 
specification material for the contemplated use. 

 
 
PART 3 - EXECUTION 
 
 
3.1  INSTALLATION AND WORKMANSHIP 
 

A.   Perform all work in accordance with equipment manufacturer's requirements and applicable 
NFPA standards.  Install equipment and materials in a workmanlike manner conforming to 
recognized commercial standards. 

 
B.    Construction Methods: 
 

1. Comply with local ordinances and regulations of the County. Workmanship subject to 
approval of Engineer who shall be afforded every opportunity to determine skill and 
competency.  Concealed work re-opened at random during formal inspection by Engineer 
without additional charge to the Owner. 

2.   Construction shall conform to construction practices as recommended by American 
Electricians Handbook by Croft (latest edition) Edison Electric Institute, National 
Electrical Code, National Electrical Safety Code and applicable instructions of 
manufacturers of equipment and materials supplied for project.   

 
 
3.2  SURFACE CONDITIONS 
 

A.   Inspection:  Prior to work of this section, carefully inspect installed work of other trades and 
verify that all such work is complete to point where this installation may properly commence. 
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B.   Discrepancies:  In event of discrepancy, immediately notify Engineer.  Do not proceed with 

installation in areas of discrepancy until all such discrepancies have been fully resolved. 
 
 
3.3  PREPARATION 
 

A.   Coordination:  Coordinate installation of electrical items with schedules for work of other 
trades to prevent unnecessary delays in total work.  Where electrical items are shown in conflict 
with locations of structural members and mechanical or other equipment, furnish and install 
required supports and wiring to clear encroachments. 

 
B.   Accuracy of Data:  The data indicated on drawings and in specifications are as exact as could 

be secured but their absolute accuracy is not guaranteed.  Exact locations, distances, levels and 
other conditions will be governed by job decisions of Engineer. 

 
 
3.4  TRENCHING AND BACKFILLING 
 

A. Perform all trenching and backfilling required in connection with work of this Section in strict 
accordance with provisions of applicable Sections of these Specifications. 

 
 
3.5   INSTALLATION OF RACEWAYS AND FITTINGS 
 

A.   All wiring for branch circuits shall be installed in conduit except as noted. 
 
B.  All conduits within building line shall be rigid steel conduits or electrical metallic tubing.  

Electrical metallic tubing may be above floor.  Paint steel conduits in or under ground floor 
slabs with asphaltic corrosion resistance base paint or compound.  Polyvinyl chloride conduit 
may be used only in below grade installation.  Transition to steel conduit elbow shall be made 
at floor line.  All conduits below ground floor level shall be concrete encased, where indicated. 
  

 
C.   Conduits shall be of ample size to allow drawing in or removing of wires and cables without 

undue strain and suitable bushings shall be installed on each end of every run of conduit where 
wires are installed.   

 
D.   Conduit system shall be continuous from outlet to outlet or fitting to fitting so that electrical 

continuity is obtained between all conduits of the system. 
 
E.   Cut raceways square, and ream inner edges.  Adjoining lengths shall butt together evenly in 

couplings to provide passage for installing conductors.  Factory threads shall be cleaned with 
die before installation of conduit.  Use of running threads not permitted.  Where conduits 
cannot be joined by standard threaded couplings, approved watertight conduit unions shall be 
used. 

 
F.   Bends, offsets, and crossing of conduits shall be avoided wherever possible.  When necessary 

make bends and offsets with hickey or conduit bending machine.  Do not use vise or pipe tee.  
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Flattened or crushed conduit shall not be acceptable.  Bends made so that interior cross-
sectional area will not be reduced.  Radius of curve of inner edge of field bend shall be not less 
than ten times internal diameter of raceway.   

 
G.   Cap raceways during construction with plastic or metal-capped bushings to prevent entrance of 

dirt or moisture.  Swab all raceways out and dry before wires or cables are pulled in. 
 
H.   Mount raceway free from other pipes, valves, or mechanical equipment.  Keep all conduits at 

least six inches away from the covering on hot water pipes, and 18" away from kitchen exhaust 
ducts. 

 
I.   Fish wires, cords, strings, chains or the like shall not be placed or inserted in the conduit system 

during installation of the conduits. 
 
J.   After conduit system has been installed, empty conduits shall be left with a nylon drag wire. 
 
K.   Install insulating bushings and two locknuts on each end of every run of conduit at enclosures 

and boxes.  Provide grounding bushings as required to grounding receptacles and connect 
conduits to service ground, per NEC Article 250. 

 
L.   Run exposed raceways parallel with, or at right angles to structural or architectural elements. 
 
M.   Securely fasten raceways with galvanized pipe strap, with screws or bolts and spaced not more 

than 7 feet apart, or with approved beam clamps, or approved single or gang pipe hangers 
spaced not more than 7 feet apart, as conditions require.  Vertical runs shall be supported at 
intervals not exceeding 5 feet by approved clamp hangers.  Conduit runs with one 90-degree 
bend or equivalent, 150 feet maximum length without pullbox shall be permitted.  Support 
raceways from structure.  Do not support raceways from or on mechanical pipes, ducts or 
ceiling suspension wires. 

 
N.   Bury all underground conduits, except under concrete slabs placed on fill, to a depth of at least 

eighteen inches below finish grade unless otherwise indicated on Drawings.  Trenchings for all 
underground conduits shall be excavated to depths    required to keep curvature of conduits 
below top of slab indicated on plans.  Bottoms of trenches shall be tamped hard.  Rocks, when 
encountered, shall be excavated to depths of 3" below bottom of conduit jacket and before 
conduit is laid, space between bottom of conduit jacket and rock surface shall be filled with 
gravel to the satisfaction of the Engineer.  After conduits have been inspected and approved by 
Engineer and prior to backfilling, forms shall be removed and excavation shall be cleaned of 
trash and debris.  Material for backfilling shall be cleaned of trash and backfilling shall be 
cleaned of trash and debris.  Material for backfilling shall consist of excavated material except 
adobe, trash, lumber or other debris.  Backfill shall be placed in horizontal layers, not 
exceeding 9" in thickness and properly moistened.  Each layer shall be compacted to density 
equal to that of adjacent undisturbed material that will prevent excessive settlement or 
shrinkage. 

 
O.   Ductlines shall be polyvinyl chloride (PVC) ducts in concrete jackets and shall be installed by 

electrician.  Lay ducts and/or conduits in trenches on plastic saddles or on concrete spacers.  
Spacing between ducts shall be as indicated.  Slope ducts 4 inches per hundred feet to drain into 
manholes or pullboxes.  After laying bind ducts with #2 wire and anchor to prevent movement 
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during concrete pouring.  Coat tapered ends of ducts or conduits with sealing compound before 
coupling is applied to insure watertight joint.  Reinforcing steel, shoring and forming where 
required, shall be installed according to Section  CONCRETE WORK.  Concrete shall be 
poured without the use of mechanical vibrators.  Tamp concrete manually with wooden rods.  
Thickness of concrete encasement is minimum and may be increased to fit actual shape of 
trench.  Changes in direction of runs exceeding 5 degrees shall be accomplished by using 
special couplings or bends manufactured for this purpose.  If it is necessary to cut tapered end 
of piece of conduit at site, cut shall be made with saw and tapered with lathe designed to match 
original taper.  After ductline is installed, pull a mandrel not less than 12" long having diameter 
1/4" less than inside diameter of conduit through each conduit.  After this, pull brush with stiff 
bristles through to make certain that no particles of earth, sand or gravel have been left in line.  
Install stranded nylon pull line in all empty raceways.  Plug all spare raceways with non-
corrodible plugs manufactured for the purpose. 

 
P. Surface Metal Raceways: 

 
1.   Fittings specifically designed for surface metal raceway system shall be installed. 
2.   All surface metal raceway runs shall be plumb and square. Exposed risers neatly arranged 

and grouped.  Use wood template for positioning, no random placement allowed.  Paint 
exposed raceway. 

 
Q. Installation of Electrical Equipment and Wiring in Elevator Hoistways and Elevator Machine 

Rooms:  All electrical equipment and wiring shall conform to the requirements of ANSI/NFPA 
70.  Only such electrical wiring raceways, and cables used directly in connection with the 
elevator, including wiring for signals, for communication with the car, for lighting, heating, air 
conditioning, and ventilating the car, for fire-detecting systems, for pit sump pumps, and for 
heating and lighting the hoistway, may be installed inside the hoistway. 

 
3.6  INSTALLATION OF CONDUCTORS 
 

A.   Except for cables and wires otherwise called for, install all conductors in conduit, wireway or 
cable tray. 

 
B. Color Coding:  Wires shall be color-coded in accordance with requirements of the NEC. 
 
C. Tag all feeders for identification. 
 
D. Splicing: 

 
1. Wires shall be formed neatly in enclosures and boxes.  Conductors, #10 and smaller shall 

be twisted and made secure with wirenut suitable for the purpose.  Splice conductors #8 
through #4/0 with high pressure compression (indent) copper sleeve connectors.  Do not 
use bolt-on connectors. 

2.   Insulate all splices with a minimum of two half-lapped layers of vinyl-plastic electrical 
tape where insulation is required. 

3.   Splice insulation shall be 200% in thickness of original wire insulation and of same 
electrical and mechanical characteristics.   

 



 
FOREST CITY MARINE BASE OFFICE BUILDING ELECTRICAL  
KANEOHE MCB, HAWAII 260000-24 

E.   Lubricants:  Chemically neutral to insulation and sheath. Sherwin-Williams "flaxsoap."  Apply 
liberally during pulling.  Other means of lubricating allowed with written approval of Engineer. 

 
F.   Pulling Conductors:  Mechanical means for pulling to be torque limiting type and not to be 

used for No. 2 AWG and smaller wires. Pulling tensions shall not exceed manufacturer's 
recommendations.  Form neatly in enclosure for minimum of cross-overs. 

 
G. Communication System Wiring: 

 
1.   Above grade communication wiring may be run exposed and shall be adequately secured 

by straps or other approved methods.  Wiring above the suspended (drop ceiling) shall be 
supported by J-hooks or other approved methods.  Wiring shall NOT be laid on the 
suspended ceiling framing system.  Installation of wiring shall conform to applicable 
EIA/ TIA standards. 

2. Underground wiring shall be installed in new communications (telephone) raceways. 
 
 
3.7  INSTALLATION OF OUTLET BOXES 
 

A. Provide outlet boxes to suit conditions encountered.  Provide outlet boxes in spaces with 
extension or raised rings of such depth that metal will be flush with surrounding surfaces of 
opening.  When two or more switches are installed at single location, mount in gang box under 
single device plate.  Close all unused knockouts and hubs. 

 
 
3.8  INSTALLATION OF RECEPTACLES 
 

A. Receptacles installed vertically, shall be installed with the ground prong up.  Receptacles 
installed horizontally, shall be installed with the neutral prong up. 

 
 
3.9  INSTALLATION OF LIGHT FIXTURES 
 

A. Support fixtures securely and safely by means of fixture studs in the outlet boxes or other 
approved means.  Ceiling fixtures arranged to hang vertically unless otherwise directed by 
Engineer.  Provide accessories, such as straps, mounting plates, nipples or brackets for proper 
installation.  Provide additional stems and channels for mounting on suspended ceilings as 
recommended by fixture manufacturer.  Pendant hung fixtures shall be supported directly from 
the structure above using 2" conduit stems without using the ceiling suspension system for 
direct support.  Pendant mounted fixtures with stems exceeding 9 feet in length shall be braced 
for seismic level requirements. 

 
3.10 GROUNDING 
 

A. All metallic enclosures, raceways, and electrical equipment shall be grounded according to 
requirements of National Electrical Code, Article 250. 

 
B. Service entrance, motors, metallic enclosures, raceways and electrical equipment grounded 

according to requirements of National Electrical Code, Article 250.  At service entrance, install 
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copper clad steel ground rods (number as required) to obtain ground to 25 ohms or less as 
measured by three-point potential method with electrical ground megger.  Connect service 
entrance ground to building service entrance equipment via ground wire (size as per NEC 
Article 250-94) and nearest cold water pipe with No. 1/0 bare copper wire.  Ground connection 
to equipment, raceways, motors, grounding type receptacles and other metallic parts directly 
exposed to ungrounded electric conductors by No. 12 AWG minimum, AWG copper, NEC 
type TW, green insulated.  At water meter and "dielectric" union joints, install pipe clamps, 
Thomas & Betts Co. No. 3900 series, on both sides of meter on metallic pipes and connect 
together with No. 1/0 copper.  Connection shall not interfere with installation or removal of 
water meter. 

  
1. All grounding wire runs within buildings shall be in rigid steel conduits.  Where 

practicable, all ground wires shall be run together with circuit conductors. 
2. A No. 6 bare copper wire shall be used to connect ground to intercommunication cabinet. 

 A four-foot slack of grounding wire shall be left in cabinet. 
 
 
3.11 DRY TRANSFORMER INSTALLATION 
 

A. Install dry transformers on external vibration isolation pads at points of support.  Provide 
minimum of 18 inches of flexible conduits for wiring connections to isolate vibration noises 
from structure of building. 

 
 
3.12 EQUIPMENT CONNECTIONS 
 

A. Connect all equipment and appliances.  Make power connections to motor on equipment with 
short section of flexible conduit.  Provide disconnect switches for all motorized equipment if 
none is furnished with the equipment.  Furnish starters with overload protection on each leg for 
all motorized equipment if none is furnished by other trades. 

 
 
3.13 MISCELLANEOUS DETAILS 
 

A. Cut, core and patch as required to install electrical system.  Repair any surface damaged or 
marred by notching, coring or any other process necessary for installation of electrical work.  
Cutting, repairs and refinishing shall be subject to the approval of the Engineer.  Need for 
remedial work determined by the Engineer as attributable to poor coordination and 
workmanship shall be cause for reconstruction to the satisfaction of the Engineer at no cost to 
the Owner. 

 
3.14 FINISHING 
 

A.   Patch, repair and restore all structural and architectural elements cut or drilled for installation of 
electrical system. Drilling, cutting, patching, repairing and restoring shall be finished by 
suitable trades subject to approval of Engineer. 

 
B.   Attach electrical equipment to wood by wood screws, and attach to concrete by embedded or 

expansion inserts and bolts.  Use power-driven charge with approval only.  Close unused 
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knock-outs on boxes or enclosures with metal cap.  Powder actuated fasteners shall not be used 
on precast concrete.  Do not use powder activated fasteners to attach enclosures and boxes to 
the building. 

 
C.   Wipe clean all exposed raceways and enclosures with rag and solvent.  Prime painting and 

finishing of unfinished raceways and enclosures shall conform to PAINTING Section.  Factory 
finished enclosures shall not be painted.  Panelboard, switches, circuit breakers, junction boxes, 
and equipment shall be identified by stenciling with engraved plastic nameplates on cover or 
door.  Voltage and phase shall be indicated on nameplates for panelboards, switches and circuit 
breakers. 

 
D. Connect circuits to circuit assignments shown on drawings.  Provide neatly typewritten circuit 

directory for all panelboards.  Circuit directory shall indicate location of loads served by each 
circuit.  For example:  "LTS - PARKING, RECEP - OFFICE." 

 
E.   Mark all control, communication wires and fire alarm wires with wire markers attached to 

conductors in all enclosures. 
 
 
3.15 TESTING AND INSPECTIONS 
 

A.   After the installation has been completed, and at such time as the Engineer may direct, the 
Contractor shall conduct all tests required to secure approval of the installation from all 
agencies having jurisdiction.  The equipment shall be demonstrated to operate in accordance 
with the requirements of this section of the specifications.  The test shall be performed in the 
presence of the Engineer.  The Contractor shall furnish the necessary instruments and personnel 
required for the test, and the Owner will furnish the necessary electrical power. 

 
1. All wiring shall be tested to insure proper operation according  to functions specified.  

All systems shall test free from short circuits and grounds, shall be free from mechanical 
and electrical defects.  All systems shall show proper neutral connections. 

2.   Interior installation, 600 volts and less shall be tested for insulation resistance after all 
wiring is completed and ready for connection to equipment.  With a 500V megger, 
measure and record the insulation resistance from phase to phase, and phase to neutral.  
The above tests shall be witnessed by the Engineer and resistances of feeder cables shall 
be recorded and four (4) copies submitted to the Engineer. 3.   Proper operation of all 
electrical devices shall be demonstrated at request of Engineer during final inspection. 

4. Balance loading on each feeder. 
5.   Measure ground resistance at service equipment in the presence of the Engineer.  Submit 

four (4) copies of test results to Engineer. 
 

B.   The Contractor shall retape splices which have been bared for inspection.  The Electrical 
Contractor shall test all portions of the electrical system furnished by him for proper operation 
and freedom from accidental grounds.  All tests shall be subject to the approval of the Owner. 

 
C.   Wherever test or inspection reveals faulty equipment or installation, the Contractor shall take 

corrective action, at his own expense repairing or replacing equipment or installation as 
directed. 
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D.   If the Owner (or his representative) shall discover any of the following errors, the Contractor, at 
his own expense shall go over all similar portions of the entire job, taking the necessary or 
directed remedial action. 
 
1. Loose connections. 
2. Impaired clearance. 
3. Improper finish. 
4. Improper adjustment. 

 
 
3.16 CLEAN UP 
 

A. Upon completion of all installation, lamping and testing, thoroughly inspect all exposed 
portions of the electrical installation and completely remove all exposed labels, soil, markings 
and foreign material. 

 
 
END OF SECTION 260000 
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SECTION 263000 - STANDBY POWER SYSTEMS GENERATOR SET(S) 
 

 
PART 1 GENERAL 
 
 
1.1  GENERAL REQUIREMENTS 
 

A. Drawings and General Provisions of the contract, including General and Supplementary 
Conditions and other Division 01 specification sections, apply to this section. 

 
 
1.2  SCOPE 

 
A. Provide complete factory assembled generator set equipment with digital (microprocessor-

based) electronic generator set controls.  
 
B. Provide factory test, startup by a supplier authorized by the equipment manufacturer(s), and on-

site testing of the system. 
 
C. The generator set manufacturer shall warrant all equipment provided under this section, so that 

there is one source for warranty and product service.   Technicians specifically trained and 
certified by the manufacturer to support the product and employed by the generator set supplier 
shall service the generator sets. 

 
 
1.3  CODES AND STANDARDS 
 

A. The generator set and its installation and on-site testing shall conform to the requirements of the 
following codes and standards: 

 
1. NFPA70 – National Electrical Code.  Equipment shall be suitable for use in systems in 

compliance to Article 700, 701, and 702.   
2. UL2200. The generator set shall be listed to UL2200 or submit to an independent third 

party certification process to verify compliance as installed.    
 
 
1.4  ACCEPTABLE MANUFACTURERS 
 

A. Only approved bidders shall supply equipment provided under this contract.  Equipment 
specifications for this project are based on generator sets manufactured by Cummins and 
Kohler.  Equipment by other suppliers that meets the requirement of this specification is 
acceptable.  Proposals must include a line by line compliance statement based on this 
specification. 
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PART 2 PRODUCTS 
 
 
2.1  GENERATOR SET 
 

A. Ratings 
 

1. The generator set shall operate at 1800 rpm and at a voltage of: 120/208 Volts AC, 
Three-phase, Four wire, 60 hertz.   

2. The generator set shall be rated at 35 kW, 44 kVA at 0.8 PF, standby rating, based on site 
conditions of: Altitude 500 ft., ambient temperatures up to 104 degrees F. 

 
B. Performance 

 
1. Voltage regulation shall be plus or minus 0.6 percent for any constant load between no 

load and rated load.   
2. Frequency regulation shall be isochronous from steady state no load to steady state rated 

load.   
3. The diesel engine generator set shall pick up a single step load of 100% nameplate kW 

and power factor, less applicable derating factors, with the engine generator set at 
operating temperature.   

4. Motor starting capability shall be a minimum of 140 kVA. The generator set shall be 
capable of sustaining a minimum of 90% of rated no load voltage with the specified kVA 
load at near zero power factor applied to the generator set.  

5. The alternator shall produce a clean AC voltage waveform, with not more than 5% total 
harmonic distortion at full linear load, when measured from line to neutral, and with not 
more than 3% in any single harmonic, and no 3rd order harmonics or their multiples.  
Telephone influence factor shall be less than 40. 

 
C. Construction:  The engine generator set shall be mounted on a heavy-duty steel base to 

maintain alignment between components.  The base shall incorporate a battery tray with hold-
down clamps within the rails. 

 
 
2.2  ENGINE AND ENGINE EQUIPMENT 
 

A. The engine shall be diesel fueled, radiator and fan cooled.  Minimum displacement shall be 
2.4L, with 4 cylinders.  The horsepower rating of the engine at its minimum tolerance level 
shall be sufficient to drive the alternator and all connected accessories.  

 
B. An electronic governor system shall provide automatic isochronous frequency regulation.  The 

governing system dynamic capabilities shall be controlled as a function of engine coolant 
temperature to provide fast, stable operation at varying engine operating temperature 
conditions.  The control system shall actively control the fuel rate and excitation as appropriate 
to the state of the generator set.  Fuel rate shall be regulated as a function of starting, 
accelerating to start disconnect speed, accelerating to rated speed, and operating in various 
isochronous or parallel states. 

 
C. Skid mounted radiator and cooling system rated for full load operation in 104 degrees F (40 

degrees C) ambient as measured at the generator air inlet, based on 0.5 in H2O external static 
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head. Radiator shall be sized based on a core temperature that is 20F higher than the rated 
operation temperature, or prototype tested to verify cooling performance of the 
engine/radiator/fan operation in a controlled environment.  Radiator shall be provided with a 
duct adapter flange.  The cooling system shall be filled with a 50/50-ethylene glycol/water 
mixture by the equipment manufacturer.  Rotating parts shall be guarded against accidental 
contact.   

 
D. Electric starter(s) capable of three complete cranking cycles without overheating.     
 
E. Positive displacement, mechanical, full pressure, lubrication oil pump.   
 
F. Full flow lubrication oil filters with replaceable spin on canister elements and dipstick oil level 

indicator.   
 
G. An engine driven, mechanical, positive displacement fuel pump.  Fuel filter with replaceable 

spin on canister element. 
 
H. Replaceable dry element air cleaner with restriction indicator.   
 
I. Flexible supply and return fuel lines.  
 
J. Engine mounted battery charging alternator, 65-ampere minimum, and solid state voltage 

regulator. 
 
K. Provide vibration isolators, spring/pad type or as recommended by the manufacturer, quantity 

as recommended by the generator set manufacturer.  
 
L. Starting and Control Batteries shall be calcium/lead antimony type, complete with battery 

cables, connectors and Battery Rack. 
 
M. Provide exhaust silencer(s) for each engine of size and type as recommended by the generator 

set manufacturer and approved by the engine manufacturer.  The mufflers shall be critical 
grade.  Exhaust system shall be installed according to the engine manufacturer’s 
recommendations and applicable codes and standards. 

 
N. A permanent magnet generator (PMG) shall be included to provide a reliable source of 

excitation power for optimum motor starting and short circuit performance.  The PMG and 
controls shall be capable of sustaining and regulating current supplied to a single phase or three 
phase fault at approximately 300% of rated current for not more than 10 seconds. 

 
O. A UL listed/CSA certified 10 amp voltage regulated battery charger shall be provided for each 

engine generator set.   
 

 
2.3  AC GENERATOR 
 

A. The AC generator shall be; synchronous, four pole, 2/3 pitch, revolving field, drip-proof 
construction, single prelubricated sealed bearing, air cooled by a direct drive centrifugal blower 
fan, and directly connected to the engine with flexible drive disc.  All insulation system 
components shall meet NEMA MG1 temperature limits for Class H insulation system.  Actual 
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temperature rise measured by resistance method at full load shall not exceed 105 degrees 
Centigrade.   

 
B. The generator shall be capable of delivering rated output (kVA) at rated frequency and power 

factor, at any voltage not more than 5 percent above or below rated voltage.   
  
 
2.4  GENERATOR SET CONTROL  
 

A. The generator set shall be provided with a microprocessor-based control system that is designed 
to provide automatic starting, monitoring, and control functions for the generator set.  The 
control system shall also be designed to allow local monitoring and control of the generator set, 
and remote monitoring and control as described in this specification. 

 
The control shall be mounted on the generator set. The control shall be vibration isolated and 
prototype tested to verify the durability of all components in the system under the vibration 
conditions encountered.    

 
The generator set mounted control shall include the following features and functions:   

 
B. Control Switches 

 
1. RUN-OFF-AUTO Switch.  When in the RUN the generator set shall start, and accelerate 

to rated speed and voltage.  In the OFF position the generator set shall immediately stop, 
bypassing all time delays.  In the AUTO position the generator set shall be ready to 
accept a signal from an automatic transfer switch or other remote device to start and 
accelerate to rated speed and voltage. 

2. EMERGENCY STOP switch.   Switch shall be Red "mushroom head" push button and 
shall cause the generator set to immediately shut down, and be locked out from automatic 
restarting.   

3. RESET switch.   The RESET switch shall be used to clear a fault and allow restarting the 
generator set after it has shut down for any fault condition.   

4. PANEL LAMP switch.   Depressing the panel lamp switch shall cause the entire panel to 
be lighted with DC control power. 

 
C. Generator Set AC Output Metering.  The generator set shall be provided with a metering set 

including the following features and functions:  
 

1. Analog voltmeter, ammeter, frequency meter, and kilowatt (KW) meter.  Voltmeter and 
ammeter shall display all three phases.  Ammeter and KW meter scales shall be color 
coded in the following fashion: readings from 0 90% of generator set standby rating: 
green; readings from 90 100% of standby rating: amber; readings in excess of 100%: red. 

2. Digital metering set, 1% accuracy, to indicate generator RMS voltage and current, 
frequency, output current, output KW, KW hours, and power factor.  Generator output 
voltage shall be available in line to line and line to neutral voltages, and shall display all 
three-phase voltages (line to neutral or line to line) simultaneously. 

3. Both analog and digital metering are required.  The analog and digital metering 
equipment shall be driven by a single microprocessor, to provide consistent readings and 
performance. 
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D. Generator Set Alarm and Status Display:  The generator set shall be provided with alarm and 
status indicating lamps to indicate non automatic generator status, and existing warning and 
shutdown conditions.  The lamps shall be high intensity LED type.  The lamp condition shall be 
clearly apparent under bright room lighting conditions.  The generator set control shall indicate 
the existence of the following alarm and shutdown conditions on an alphanumeric digital 
display panel:   

 
E. Engine Status Monitoring.  The following information shall be available from a digital status 

panel on the generator set control:    
 

 Engine oil pressure (psi or kPA)  
 Engine coolant temperature (degrees F or C) 
 Engine oil temperature (degrees F or C)  
 Engine speed (rpm)  
 Number of hours of operation (hours)  
 Number of start attempts  
 Battery voltage (DC volts)   

 
F. Engine Control Functions: 

 
1. The control system provided shall include a cycle cranking system, which allows for user 

selected crank time, rest time, and # of cycles.  Initial settings shall be for 3 cranking 
periods of 15 seconds each, with 15-second rest period between cranking periods.   

2. The control system shall include an idle mode control, which allows the engine to run in 
idle mode in the RUN position only.  In this mode, the alternator excitation system shall 
be disabled.  

3. The control system shall include an engine governor control, which functions to provide 
steady state frequency regulation as noted elsewhere in this specification.  The governor 
control shall include adjustments for gain, damping, and a ramping function to control 
engine speed and limit exhaust smoke while the unit is starting.  

4. The control system shall include time delay start (adjustable 0 300 seconds) and time 
delay stop (adjustable 0 600 seconds) functions.    

5. The control system shall include sender failure monitoring logic for speed sensing, oil 
pressure, and engine temperature which is capable of discriminating between failed 
senders or wiring components, and an actual failure conditions.     

 
G. Alternator Control Functions:  
 

1. Controls shall be provided to monitor the output current of the generator set and initiate 
an alarm (over current warning) when load current exceeds 110% of the rated current of 
the generator set on any phase for more than 60 seconds.  The controls shall shut down 
and lock out the generator set when output current level approaches the thermal damage 
point of the alternator. The protective functions provided shall be in compliance to the 
requirements of NFPA70 article 445.  

2. Controls shall be provided to individually monitor all three phases of the output current 
for short circuit conditions. The control/protection system shall monitor the current level 
and voltage. The controls shall shut down and lock out the generator set when output 
current level approaches the thermal damage point of the alternator (short circuit 
shutdown). The protective functions provided shall be in compliance to the requirements 
of NFPA70 article 445. 
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3. Controls shall be provided to monitor the KW load on the generator set, and initiate an 
alarm condition (over load) when total load on the generator set exceeds the generator set 
rating for in excess of 5 seconds.   Controls shall include a load shed control, to operate a 
set of dry contacts (for use in shedding customer load devices) when the generator set is 
overloaded. 

4. An AC over/under voltage monitoring system that responds only to true RMS voltage 
conditions shall be provided.  The system shall initiate shutdown of the generator set 
when alternator output voltage exceeds 110% of the operator-set voltage level for more 
than 10 seconds, or with no intentional delay when voltage exceeds 130%.  Under voltage 
shutdown shall occur when the output voltage of the alternator is less than 85% for more 
than 10 seconds.   

5. Controls shall be provided to monitor the KW load on the generator set, and initiate an 
alarm condition (over load) when total load on the generator set exceeds the generator set 
rating for in excess of 5 seconds.   Controls shall include a load shed control, to operate a 
set of dry contacts (for use in shedding customer load devices) when the generator set is 
overloaded. 

6. An AC over/under voltage monitoring system that responds only to true RMS voltage 
conditions shall be provided.  The system shall initiate shutdown of the generator set 
when alternator output voltage exceeds 110% of the operator-set voltage level for more 
than 10 seconds, or with no intentional delay when voltage exceeds 130%.  Under voltage 
shutdown shall occur when the output voltage of the alternator is less than 85% for more 
than 10 seconds.    

 
2.5  GENERATOR WEATHERPROOF SOUND ATTENUATED ENCLOSURE 
 

A. Enclosed insulated critical silencer with tailpipe and rain cap. 
 
B. Skid-mounted, fully corrosion-resistant material construction with hinged and removable doors. 
 
C. Fade, scratch and corrosion resistant cream beige and black powder-baked finish. 

 
D. Hinged and removable doors. 

 
E. Lockable, flush-mounted door latches. 
 
F. Automatic door holders. 
 
G. Air inlet louvers and baffles to minimize rain entry. 
 
H. Pitched enclosure roof to minimize water accumulation. 
 
I. Vertical outlet hood with 90 degree angles to redirect air and reduce noise. 
 
J. Acoustic insulation meeting UL 94 HF1 flammability classification. 
 
K. Average sound level of weatherproof, sound attenuated enclosure shall be71.5 dBA of 7 meters 

or better. 
 
 



 
 STANDBY POWER SYSTEMS 
FOREST CITY MARINE BASE OFFICE BUILDING GENERATOR SET(S) 
KANEOHE MCB, HAWAII 263000-7 

2.6  SUB-BASE, DOUBLE WALL, STAINLESS STEEL FUEL TANK 
 

A. Generator fuel tank shall be sub-base, skid mounted, double wall stainless steel with capacity to 
operate generator for a minimum of 8-12 hours. 

 
 

2.7  AUTOMATIC TRANSFER SWITCH 
 

A. The automatic transfer switch shall be an open-transition, with bypass isolation within an 
NEMA 1 enclosure, size as indicated on drawings. 

 
 
2.8  OTHER EQUIPMENT TO BE PROVIDED WITH THE GENERATOR SET 
 

A. The generator set shall be provided with a unit mounted UL listed emergency main circuit 
breaker, size as shown on the drawings, double wall, sub-base stainless steel fuel tank, sound 
attenuated weatherproof housing, automatic transfer switch and battery charger. 

 
 
PART 3 - OTHER REQUIREMENTS 
 
 
3.1  SUBMITTALS 
 

A.  Provide six sets of the following information: 
 

1. Manufacturer’s product literature, outline drawings, and performance data, sufficient to 
verify compliance to specification requirements. 

2. Manufacturer's certification of prototype testing. 
3. Manufacturer's published warranty documents.  
4. Interconnection wiring diagrams showing all external connections required; with field 

wiring terminals marked in a consistent point to point manner. 
  
 
3.2  FACTORY TESTING  
 

A. The generator set manufacturer shall perform a complete operational test on the generator set 
prior to shipping from the factory.  

 
B. Generator set factory tests on the equipment shall be performed at rated load and rated power 

factor (0.8pf). Generator sets that have not been factory tested at rated power factor will not be 
acceptable.  Tests shall include: run at full load, maximum power, voltage regulation, transient 
and steady state governing, single step load pickup, and function of safety shutdowns. 

   
 

3.3  SUBMITTALS 
 

A. Within 10 days after award of contract, provide six sets of the following information for 
review: 
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1. Manufacturer’s product literature and performance data, sufficient to verify compliance 
to specification requirements. 

2. A paragraph by paragraph specification compliance statement, describing the differences 
between the specified and the proposed equipment. 

3. Manufacturer's certification of prototype testing.  
4. Manufacturer's published warranty documents.  
5. Shop drawings showing plan and elevation views with certified overall dimensions, as 

well as wiring interconnection details.  
6. Interconnection wiring diagrams showing all external connections required; with field 

wiring terminals marked in a consistent point to point manner. 
7. Manufacturer's installation instructions.  

 
 
3.4  INSTALLATION     
 

A. Equipment shall be installed by the contractor in accordance with final submittals and contract 
documents.  Installation shall comply with applicable state and local codes as required by the 
authority having jurisdiction.  Install equipment in accordance with manufacturer's instructions 
and instructions included in the listing or labeling of UL listed products.     

 
 

3.5  ON-SITE ACCEPTANCE TESTING 
 

A. The complete installation shall be tested for compliance with the specification following 
completion of all site work.  Testing shall be conducted by representatives of the manufacturer, 
with required fuel supplied by Contractor.  The Engineer shall be notified in advance and shall 
have the option to witness the tests.   

 
B. Installation acceptance tests to be conducted on site shall include a "cold start" test, a two hour 

full load test, and a one step rated load pickup test in accordance with NFPA 110.  Provide a 
resistive load bank and make temporary connections for full load test, if necessary. 

 
C. Perform a power failure test on the entire installed system.  This test shall be conducted by 

opening the power supply from the utility service, and observing proper operation of the system 
for at least 2 hours.  Coordinate timing and obtain approval for start of test with site personnel. 

 
 

3.6  TRAINING  
 

A. The equipment supplier shall provide training for the facility operating personnel covering 
operation and maintenance of the equipment provided.  The training program shall be not less 
than 4 hours in duration and the class size shall be limited to 5 persons.  Training date shall be 
coordinated with the facility owner. 

 
 

3.7  SERVICE AND SUPPORT 
 

A. The manufacturer of the generator set shall provide no less than one local service organization 
that is trained and factory certified in the servicing of the supplied generator set.  
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B. During the warranty period the service organization shall be on call 24 hours per day, 365 days 
per year. 

 
 

3.8  WARRANTY 
 

A. The generator set and associated equipment shall be warranted for a period of not less than 2 
years from the date of commissioning against defects in materials and workmanship. 

 
B. The warranty shall be comprehensive.  No deductibles shall be allowed for travel time, service 

hours, repair parts cost, etc. 
 
 
END OF SECTION 263000 
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SECTION 28 31 63 - ANALOG/ADDRESSABLE INTERIOR FIRE ALARM SYSTEM 
 
 
PART 1 - GENERAL 
 
 
1.1  GENERAL REQUIREMENTS 
 

A. Drawings and General Provisions of the contract, including General and Supplementary 
Conditions and other Division 01 specification sections, apply to this section. 

 
 
1.2  SUMMARY  
 

A. The work covered by this section of the Specifications shall include furnishing all labor, 
materials, equipment and services to construct and install a complete fire alarm system as 
shown on the accompanying Drawings and   specified herein.  This work shall include but is 
not necessarily limited to: 

 
1.  Installation of fire alarm control panel. 
2.   Installation of all indicating and initiating devices. 
3.  Installation of fire alarm transmitter and antenna. 
4.  Complete wiring system for devices. 
5. Test the completed system. 
 

 
1.3  REFERENCES  
 

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

 
  1. FM GLOBAL (FM) 

FM P7825    (2008) Approval Guide  
 
2. INTERNATIONAL STANDARD 

IEC 60268    (2003) Part 16: Objective Rating of Speech Intelligibility by 
Speech Transmission Index  

IEC 60849    (1998) Sound Systems for Emergency Purposes  
 
3. INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE) 

IEEE C62.4l.l   (2002) IEEE Guide on the Surges Environment in Low-voltage 
(1000 V and Less) AC Power Circuits  

IEEE C62.41.2   (2002) IEEE Recommended Practice on Characterization of 
Surges in Low-voltage (1000 V and Less) AC Power Circuits  

 
4. NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

NFPA 101    (2006) Life Safety Code  
NFPA 241    (2004) Construction, Alteration, and Demolition Operations  
NFPA 72    (2007) National Fire Alarm Code  
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5. U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)  
47 CFR    90 Private Land Mobile Radio Services  

 
6. UNDERWRITERS LABORATORIES (UL)  

UL 1449    (2006) Surge Protective Devices  
UL 1480    (2003; Rev thru Dec 2006); Standard for Safety Speakers for 

Fire Alarm, Emergency, and Commercial and Professional Use  
UL 1971    (2002; Rev thru May 2006) Signaling Devices for the Hearing 

Impaired  
UL 268    (2006) Standard for Smoke Detectors for Fire Alarm Signaling 

Systems  
UL 864    (2003; Rev thru Nay 2007) Control Units and Accessories for 

Fire Alarm Systems  
UL Electrical   (2007) Electrical Construction Equipment Directory  
Construction 
UL Fire Prot Dir   (2008) Fire Protection Equipment Directory  

 
 
1.4  RELATED REQUIREMENTS  
 

A. Section 26 00 00.00 20 BASIC ELECTRICAL MATERIALS AND METHODS, applies to this 
section, with the additions and modifications specified herein.  

 
 
1.5  DESCRIPTION OF WORK  
 

A. Scope:  This work includes designing and providing a new, complete, analog/addressable fire 
alarm system as described herein and on the contract drawings for the building. The system 
shall include wiring, raceways, pull boxes, terminal cabinets, outlet and mounting boxes, alarm, 
and supervisory signal initiating devices, alarm notification appliances, supervising station fire 
alarm system transmitter, and other accessories and miscellaneous items required for a complete 
operating system even though each item is not specifically mentioned or described. Provide 
system complete and ready for operation. Equipment, materials, installation, workmanship, 
inspection, and testing shall be in strict accordance with the required and advisory provisions of 
NFPA 72 except as modified herein. The system layout on the drawings shows the intent of 
coverage and are shown in suggested locations. Final quantity, layout, and coordination is the 
responsibility of the Contractor. The audible notification appliances shall have intelligibility 
measurements taken during the preliminary test and as required during the final test. The 
system must interface with the base-wide Madahcom mass notification system.  

 
1.6  SUBMITTALS  
 

A. Government approval is required for submittals with a “G” designation; submittals not having a 
“G” designation are for Contractor Quality Control approval. The following shall be submitted 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:  

 
B. Provide six complete sets of submittals. Partial submittals will not be acceptable and will be 

returned without review. The NAVFAC Hawaii Fire Protection Engineer delegates the 
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authority to the Quality Control (QC) Representative’s U.S. Registered Fire Protection 
Engineer for review and approval of submittals required by this section. The QC Fire Protection 
Engineer shall base the review and approval on plans and specifications and has no authority to 
grant variance to the design documents. Submit to the NAWAC Hawaii Fire Protection 
Engineer two sets of all approved submittals, including but not limited to shop drawings, 
catalog cuts, supporting calculations, etc. immediately after approval but no later than 15 
working days prior to final inspection. All review letters or memos shall be submitted 
immediately after the QC Fire Protection Engineer’s review. The QC Fire Protection Engineer 
shall witness the preliminary fire alarm system tests.  

 
SD-02 Shop Drawings  

 
Analog/Addressable Interior Fire Alarm System  
 
 Provide point-to-point wiring diagrams showing the points of connection and 
terminals used for electrical field connections in the system, including interconnections 
between the equipment or systems which are supervised or controlled by the system. 
Diagrams shall show connections from field devices to the FACP, initiating circuits, 
switches, relays and terminals.  
 
 Provide plan view drawing showing device locations, terminal cabinet locations, 
junction boxes, other related equipment, conduit routing, wire counts, circuit 
identification in each conduit, and circuit layouts for all floors.  
 
 Provide a complete description of the system operation in matrix format on the 
drawings.  
 
 Provide a complete list of device addresses and corresponding messages.  

 
 Provide detailed drawings of the annunciator.  
 
 Include annotated catalog data, in table format on the drawings, showing 
manufacturer’s name, model, voltage, and catalog numbers for equipment and 
components.  
 
 Provide complete riser diagrams indicating the wiring sequence of devices and 
their connections to the control equipment. Include a color code schedule for the wiring. 
Include floor plans showing the locations of devices and equipment.  

 
Battery Power Calculations  

 
 Submit shop drawings not smaller than 600 by 900 mm. As a minimum, the shop 
drawing submittal shall include the items listed above.  

 
SD-03 Product Data  

 
Fire Alarm Control Panel (FACP)  
Printers, covers, console rack, video display unit, etc. 
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Terminal Cabinets/Assemblies  
Manual Stations  
Transmitters (including housing)  
Batteries  
Battery Chargers  
Smoke Sensors  
Alarm Wiring and cable  
Notification Appliances  
Addressable Interface Devices  
Amplifiers  
Tone Generators  
Digitalized Voice Generators  
Microphone Station  
Smoke Sensor Testing Procedures  
Radio Transmitter and Interface Panels  
Isolation Modules  
Fire Alarm Power Extender Panels  
Remote Annunciator Panel  

 
 Submit data on proposed equipment, including, but not limited to the items listed 
above. Include UL or FM listing cards for equipment provided.  

 
SD-06 Test Reports  

 
Preliminary Test  

 
 Furnish preliminary test results to the Contracting Officer. Include the control 
panel and initiating and indicating devices, a unique identifier for each device with an 
indication of test results, and signature of the factory-trained technician of the control 
panel manufacturer and equipment installer. With reports on preliminary tests, include 
printer information. Report shall. include common intelligibility scale (CIS) measurement 
for each room.  

 
SD-07 Certificates  

 
Qualifications of Installer  
 
Qualifications of System Technician  

 
SD-10 Operation and Maintenance Data  

 
Analog/Addressable Interior Fire Alarm System, Data Package 5  
 
Submit in accordance with Section 01 78 23 OPERATION AJSD MAINTENANCE 
DATA.  
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SD-11 Closeout Submittals  
 

Record Drawing Data  
 
As-Built Drawings of Each System  
 
License Agreement; G  

 
 Prepare and submit to the Contracting Officer six sets of detailed as-built drawings. 
The drawings shall include complete wiring diagrams showing connections between 
devices and equipment, both factory and field wired. Include a riser diagram and 
drawings showing the as-built location of devices and equipment. The drawings shall 
show the system as installed, including deviations from both the project drawings and the 
approved shop drawings. The drawings shall be prepared on uniform sized vellum sheets 
not less than 600 by 900 mm with 200 by 100 mm title block similar to contract 
drawings. These drawings shall be submitted within 2 weeks after the final acceptance 
test of the system. At least one set of as-built (marked-up) drawings shall be provided at 
the time of, or prior to the final acceptance test.  

 
 Submit the installer’s training history for the employees involved with this 
contract.  
 

 
1.5  ADDITIONAL SUBMITTAL REQUIREMENTS  
 

A. Battery Power Calculations:  Verify that battery capacity exceeds supervisory and alarm power 
requirements.  

 
1. Provide complete battery calculations for both the alarm and supervisory power 

requirements. Ampere hour requirements for each system component shall be submitted 
with the calculations.  

2. Provide data on each circuit to indicate that there is at least 25 percent spare capacity for 
notification appliances, 25 percent spare capacity for initiating devices. Annotate data for 
each circuit on the drawings.  

3. Provide data to indicate that the amplifiers have sufficient capacity to simultaneously 
drive fire alarm speakers at their 1/2 watt tap plus 50 percent spare capacity. Annotate 
data for each circuit on the drawings.  

4. Provide a detailed description of the final acceptance testing procedures (including 
equipment necessary for testing smoke detectors using UL listed canned smoke).  

 
B. Voltage Drop Calculations:  Provide detailed voltage drop calculations for all notification 

appliance circuits.  
 
C. Qualifications of Installer:  Design shall be by a National Institute for Certification in 

Engineering Technologies (NICET) Level III or Level IV Technician. Installer shall have an 
office, which has been in existence for at least 3 years. Installation shall be accomplished by an 
electrical contractor with a minimum of 5 years’ experience in the installation of fire alarm 
systems. The Contracting Officer may reject any proposed installer who cannot show evidence 
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of such qualifications. The services of a technician provided by the control equipment 
manufacturer shall be provided to supervise installation, adjustments, and tests of the system. 
The Contractor shall furnish evidence that the fire alarm equipment supplier has an experienced 
and effective service organization which carries a stock of repair parts for the system to be 
furnished. The Contractor shall guarantee labor, materials, and equipment provided under this 
contract against defects for a period of one year after the date of final acceptance of this work 
by the Contracting Officer and the receipt of as-built drawings and schematics of all equipment. 
Prior to installation, submit data for approval by the NAVFAC Hawaii Fire Protection 
Engineer, showing that the Contractor has successfully installed addressable, analog intelligent 
interior fire alarm systems of the same type as specified herein, or that the Contractor has a firm 
contractual agreement with a subcontractor having such required experience. Include the names 
and locations of at least three installations where the Contractor, or the subcontractor referred to 
above, has installed such systems. Indicate the type and design of each system and certify that 
each system has performed satisfactorily in the manner intended for a period of not less than 18 
months. Submit names and phone numbers of points of contact at each site.  

 
D. Qualifications of System Technician:  System testing, installation drawings, shop drawings, and 

“as-built” drawings shall be performed by, or under the supervision of, a qualified technician. 
Qualified technician shall be an individual who is experienced with the types of work specified 
herein, and is currently certified by the National Institute for Certification in Engineering 
Technologies (NICET) as an engineering technician with minimum Level-Ill certification in 
Fire Alarm Systems program. Contractor shall submit data showing the name and certification 
of the technician at or prior to submittal of drawings.  

 
E. Manufacturer Qualifications:  Components shall be of current design and shall be in regular and 

recurrent production at the time of installation. Provide design, materials, and devices for a 
protected premises fire alarm system, complete, conforming to NFPA 72, except as otherwise 
or additionally specified herein.  

 
F. Record Drawing Data:  All drawings (shop drawings, installation drawings, as-built drawings 

and schematics) shall be accomplished and developed using computer-aided design and drafting 
(CADD) software and procedures conforming to the following:  

 
1. Procedure: The design digital database shall be produced on an IBM compatible system, 

utilizing AutoCAD 2000; or on a system or systems compatible of providing IBM 
compatible AutoCAD 2000 drawing files. The end product consisting of AutoCAD 
drawing database (DWG files) and other associated files, will be considered acceptable 
when it is capable of being directly and completely loaded and run on an IBM compatible 
system utilizing AutoCAD 2000 with all graphical and non-graphical entities, their 
attached properties and intelligence, being accessible for modification, manipulation or 
revision without hardware or software modifications by the Government.  

2. Database Format: The prepared database shall be consistent with respect to file naming 
conventions; layering conventions - based on the Tn-Service Standard “CAD Layer 
Guidelines”; and file structuring.  

3. Deliverables: Provide one (1) set of CD ROM(s) containing AutoCAD based drawings of 
all as-built drawings, schematics, installation drawings and shop drawings.  
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a. Deliver as a minimum, AutoCAD drawing database (DWG Files), block files, line 
and text font definition files, hatch pattern files, plotting instructions, and database 
documentation developed as part of this contract. The AutoCAD database, in DWG 
file format, and other associated files shall be delivered on a standard CD ROM 
readable by an IBM compatible system software utilizing Windows NT or later.  

b. Database documentation shall be provided in ASCII format with printout and 
include the List of Drawings files with corresponding sheet numbers and text files.  

 
4. Ownership: The Government, for itself and such others as it deems appropriate, will have 

unlimited rights under this contract to all information and materials developed under this 
contract and furnish to the Government and documentation thereof, reports, and listings, 
and all other items pertaining to the work and services pursuant to this agreement 
including any copyright. Unlimited rights under this contract are rights to use, duplicate, 
or disclosure text, data, drawings and information, in whole or in part in any manner for 
any purpose whatsoever without compensation to or approval from the contractor, 
equipment supplier or equipment manufacturer. The Government will at all reasonable 
times have the right to inspect the work and will have access to and the right to make 
copies of all above-mentioned items. All text, electronic digital files, data, and other 
products generated under this contract shall become the property of the Government. By 
reference, the following DFAR clauses are included in this contract as a part of the 
requirement herein: DFAR 252.227-7015, TECHNICAL DATA - COMMERCIAL 
ITEMS (Nov 1995).  

 
G. As-Built Drawings: 
 

1. As built drawings shall be in AutoCAD format and shall conform to the requirements 
stipulated in paragraph entitled ‘Record Drawing Data” above including provision of one 
(1) set of CD ROM(s) containing AutoCAD based drawings of all as-built drawings.  

2.  After completion, but before final acceptance, submit complete set of as-built drawings of 
each system for record purposes. The drawings shall include complete layout showing 
connections between all equipment. The drawings shall show the system as installed, 
including all deviations from both the project drawings and the approved shop drawings. 
The drawings shall be prepared on 600 by 900 mm reproducible vellum tracing sheets 
with title block similar to full size contract drawings. Specific information shall be 
provided for each of the following fields: (1) Project title, (2) Sheet title, (3) Drawing 
size, (4) Work Order No., (5) Scale, (6) Spec number, (7) Sheet number, (8) Name and 
address of the submitting firm, (9) Signature of the submitting firm member, (10) Initials 
for the drawing designer, drawer, checker, and supervisor, (11) Drawing number, such as 
“FP-#”. Number shall not repeat that of the contract drawings, (12) Place the note “as-
built condition shown” in the revision block, and date, initial and stamp “RECORD 
DRAWING” on the tracings, (13) Stamp and signature of the QC FPE, and (14) Name 
and certification number of the NICET Level III technician”. These drawings shall be 
submitted within two weeks after the final acceptance test of the system. Furnish the as-
built (record) working drawings in addition to as-built contract drawings required by 
Division 1, “General Requirements”.  
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H. Terms for License Agreement: 
 

1. The technical data and computer software covered by the license include computer 
software implemented in hardware form, i.e., so-called firmware, as well as 
conventional computer software.  

2. The technical data and computer software covered by the license include technical 
data and computer software first produced under this contract as well as technical 
data and computer software developed at the Contractor’s private expense. 
However, technical data and computer software procured with unlimited rights are 
not subject to this license.  

3. The license shall be provided with the Contractor’s bid and shall become effective 
upon award of the contract.  

4. Nothing contained in this agreement shall constitute, nor shall the Contractor be 
required to include in any license granted, any commitment which may be 
construed as a warranty or representation as to the scope or validity of any 
Contractor patent or that anything made or sold by the Government or license will 
be free from infringement of patents held by third parties.  

5. The provisions of this agreement shall be incorporated in all subcontracts including 
purchase orders associated with this contract excluding those for general purpose 
operating system and utility programs, furnished by the computer, peripheral or 
device manufacturer.  

6. Operating system software is defined as that which is required for the computer, 
peripheral or device to perform its basic intended function and which is normally 
provided in compiled or object form. For such excluded software, the Contractor 
still remains responsible for providing all software, the Contractor still remains 
responsible for providing all applicable documentation specified, including at a 
minimum all required for the Government or its contractors to operate, control and 
interface to the computer, peripheral, or device in which the software resides. The 
provisions of this agreement also need not be included if the subcontract or 
purchase order is for a supply or service which the subcontractor or vendor sells or 
leases to the public or industry in the general course of its business without any 
restrictions on use attached thereto.  

7. The term “organization” for the purpose of this agreement, is defined as any 
Governmental, nonprofit or business entity, including, but not limited to 
corporation, partnerships, individuals, state and local government and educational 
and nonprofit institutions.  

 
 
1.6  QUALITY ASSURANCE  
 

A. Equipment and devices shall be compatible and operable with existing station fire alarm system 
and mass notification system and shall not impair reliability or operational functions of existing 
supervising station fire alarm system or mass notification system. Existing repeater station is 
narrow band King Fisher. Existing base-wide mass notification system is Madahcom.  

 
1. Regulatory Requirements:  Devices and equipment for fire alarm service shall be listed 

by UL Fire Prot Dir or approved by FM P7825.  
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a. Requirements for Fire Protection Service:  Equipment and material shall have been 
tested by UL and listed in UL Fire Prot Dir or approved by FM and listed in FM 
P7825. Where the terms “listed” or “approved” appear in this specification, they 
shall mean listed in UL Fire Prot Dir or FM P7825. The omission of these terms 
under the description of any item of equipment described shall not be construed as 
waiving this requirement.  

b. Testing Services or Laboratories:  Fire alarm and fire detection equipment shall be 
constructed in accordance with UI Fire Prot Dir, UL Electrical Constructn, or FM 
P7825.  

 
2. Standard Products:  Provide materials, equipment, and devices that have been tested by a 

nationally recognized testing laboratory, such as UI or FM, and listed or approved for fire 
protection service when so required by NFPA 72 or this specification. Select material 
from one manufacturer, where possible, and not a combination of manufacturers, for any 
particular classification of materials.  

 
3. Modification of References:   

 
a. In NFPA publications referred to herein, consider advisory provisions to be 

mandatory, as though the word shall” had been substituted for “should” wherever it 
appears; interpret reference to “authority having jurisdiction” to mean the 
NAVFAC Hawaii Fire Protection Engineer.  

b. The recommended practices stated in the manufacturer’s literature or 
documentation shall be considered as mandatory requirements.  

 
 
1.7  DELIVERY, STORAGE, AJSD HANDLING  
 

A. Protect equipment delivered and placed in storage from the weather, humidity, and temperature 
variation, dirt and dust, and other contaminants.  

 
 
1.8  SPARE PARTS AND TOOLS  
 

A. Interchangeable Parts:  Spare parts furnished shall be directly interchangeable with the 
corresponding components of the installed system. Spare parts shall be suitably packaged and 
identified by nameplate, tagging, or stamping. Spare parts shall be delivered to the Contracting 
Officer at the time of the final acceptance testing.  

 
B. Spare Parts:  Furnish the following spare parts and accessories:  

 
1. 4 audiovisual devices of each type installed  
2. 4 fuses for each fused circuit  
3. 1 manual station  
4. 9 spare reams of paper for the system printer, plus sufficient paper for fire alarm 

acceptance tests  
5. 2 smoke sensors and base of each type installed  
6. 3 spare printer ribbons  
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C. Parts List:  Furnish a list, in duplicate, of all other parts and accessories which the manufacturer 

of the system recommends to be stocked for maintenance.  
 
 
1.9  KEYS  
 

A. Keys and locks for equipment shall be identical. Provide not less than six keys of each type 
required. Keys shall be CAT 60.  

 
 
PART 2 PRODUCTS  
 
2.1  EXISTING FIRE ALARM EQUIPMENT  
 

A. Existing fire alarm equipment shall be maintained fully operational until the new equipment has 
been tested and accepted by the Contracting Officer. As new equipment is installed, it shall be 
labeled “NOT IN SERVICE” until the new equipment is accepted. Once the new system is 
completed, tested, and accepted by the Government, it shall be placed in service and connected 
to the station fire alarm system. New equipment shall have tags removed and the existing 
equipment shall be tagged “NOT IN SERVICE” until removed from the building.  

 
1. Equipment Removal:  After acceptance of the new system by the Contracting Officer, 

existing equipment not connected to the new system shall be removed, unused exposed 
conduit shall be removed, and damaged surfaces shall be restored. The material shall be 
removed from the site and disposed of by the Contractor.  

2. Repair Service/Replacement Parts:  Repair services and replacement parts for the system 
furnished under this contract shall be be available for a period of 10 years after the date 
of final acceptance of this work by the Contracting Officer. On-site service during the 
guarantee period shall be provided within 24 hours after notification. All repairs shall be 
completed within 48 hours after notification.  

3. Other Divisions To Be Coordinated With:  Refer to the following section for related work 
and coordination:  

 
Section 21 13 00.00 20 WET PIPE FIRE SUPPRESSION SPRINKLERS.  

 
4. Manufacturer Qualifications:  Components shall be of current design and shall be in 

regular and recurrent production at the time of installation. Provide design, materials, and 
devices for a protected premises fire alarm system, complete, conforming to NFPA 72, 
except as otherwise or additionally specified herein.  

 
2.2  ANALOG/ADDRESSABLE INTERIOR FIRE ALARM SYSTEM DESIGN  
 

A. Definitions:  Wherever mentioned in this specification or on the drawings, the equipment, 
devices, and functions shall be defined as follows:  
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1. Analog/Addressable System: A system in which multiple signals are transmitted via the 
same conduction path to a remote fire alarm control unit and fire alarm control panel, 
decoded and separated so that each signal will initiate the specified response.  

2. Hard Wired System: A system in which alarm and supervisory initiating devices are 
directly connected, through individual dedicated conductors, to a central control panel 
without the use of analog/addressable circuits or devices.  

3. Interface Device: An addressable device which interconnects hard wired systems or 
devices to an analog/addressable system.  

4. Fire Alarm Control Unit: A control panel, remote from the fire alarm control panel, that 
receives inputs from automatic and manual fire alarm devices; may supply power to 
detection devices and interface devices; may provide transfer of power to the notification 
appliances; may provide transfer of condition to relays or devices connected to the 
control unit; and reports to and receives signals from the fire alarm control panel.  

5. Fire Alarm Control Panel (FACP): A master control panel having the features of a fire 
alarm control unit and to which fire alarm control units are interconnected. The panel has 
central processing, memory, input and output terminals, and printers.  

6. Terminal Cabinet: A steel cabinet with locking, hinge-mounted door in which terminal 
strips are securely mounted.  

 
B. System Operation:  The system shall be a complete, supervised, noncoded, analog/addressable 

fire alarm system conforming to NFPA 72. For Class A circuits, the return portion of the loop 
shall be remote from the supply portion of the loop. Any single impairment of the system shall 
not affect the system on more than one-half of any floor. The system shall operate in the alarm 
mode upon actuation of any alarm initiating device. The system shall remain in the alarm mode 
until initiating device(s) are reset and the fire alarm control panel is manually reset and restored 
to normal. The system shah provide the following functions and operating features:  

 
1. The FACP and fire alarm control units, if used, shall provide power, annunciation, 

supervision, and control for the system.  
2. Provide Class B initiating device circuits.  
3. Provide Class B, Style 4 signaling line circuits for each floor. 
4. Provide Class A notification appliance circuit. The visual alarm notification appliances 

shall have the flash rates synchronized.  
5. Provide electrical supervision of the primary power (AC) supply, presence of the battery, 

battery voltage, and placement of system modules within the control panel.  
6. Provide an audible and visual trouble signal to activate upon a single break or open 

condition, or ground fault. The trouble signal shall also operate upon loss of primary 
power (AC) supply, absence of a battery supply, low battery voltage, or removal of alarm 
or supervisory panel modules. Provide a trouble alarm silence feature which shall silence 
the audible trouble signal, without affecting the visual indicator. After the system returns 
to normal operating conditions, the trouble signal shall again sound until the trouble is 
acknowledged. A smoke sensor in the process of being verified for the actual presence of 
smoke shall not initiate a trouble condition.  

7. Provide a notification appliance silencing switch which, when activated, will silence the 
audible signal appliance, but will not affect the visual alarm indicator, the liquid crystal 
display, or the automatic notification of the fire department. This switch shall be 
overridden upon activation of a subsequent alarm.  
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8. Provide alarm verification capability for smoke sensors. Alarm verification shall initially 
be set for 30 seconds.  

9. Provide program capability via switches in a locked portion of the FACP to bypass the 
automatic notification appliance circuits and fire reporting system features. Operation of 
this programming shall indicate this action on the FACP display and printer output.  

10. Alarm, supervisory, and/or trouble signals shall be automatically transmitted to the fire 
department.  

11. Alarm functions shall override trouble or supervisory functions. Supervisory functions 
shall override trouble functions.  

12. The system shall be capable of being programmed from the panel’s keyboard. 
Programmed information shall be stored in non-volatile memory.  

13. The system shall be capable of operating, supervising, and/or monitoring both 
addressable and non-addressable alarm and supervisory devices.  

14. There shall be no limit, other than maximum system capacity, as to the number of 
addressable devices which may be in alarm simultaneously.  

15. Where the fire alarm system is responsible for initiating an action in another emergency 
control device or system, the addressable fire alarm relay shall be within 915 mm of the 
emergency control device.  

16. An alarm signal shall automatically initiate the following functions:  
 
a. Transmission of an alarm signal to the fire department.  
b. Visual indication of the device operated on the fire alarm control panel (FACP), 

and on the annunciator and sound the audible alarm at the panel.  
c. Continuous actuation of all alarm notification appliances.  
d. Recording of the event via the system printer.  

 
17. A supervisory signal shall automatically initiate the following functions:  
 

a. Visual indication of the device operated on the FACP and on the annunciator, and 
sound the audible alarm at the respective panel.  

b. Transmission of a supervisory signal to the fire department.  
c. Recording of the event via the system printer.  

 
18. A trouble condition shall automatically initiate the following functions:  
 

a. Visual indication of the system trouble on the FACP and on the annunciator, and 
sound the audible alarm at the respective panel.  

b. Transmission of a trouble signal to the fire department.  
c. Recording of the event via the system printer.  

 
19. The maximum permissible elapsed time between the actuation of an initiating device and 

its indication at the FACP shall be 15 seconds.  
20. The maximum elapsed time between the occurrence of the trouble condition and its 

indication at the FACP shall not exceed 200 seconds.  
 

C. System Monitoring:  Valves: Each valve affecting the proper operation of a fire protection 
system, including automatic sprinkler control valves, standpipe control valves, sprinkler service 
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entrance valve, whether supplied under this contract or existing, shall be electrically monitored 
to ensure its proper position. Each tamper switch shall be provided with a separate address.  

D. Overvoltage and Surge Protection:   
 

1. Signaling Line Circuit Surge Protection: For systems having circuits located outdoors, 
communications equipment shall be protected against surges induced on any signaling 
line circuit and shall comply with the applicable requirements of IEEE C62.41.1 and 
IEEE C62.4l.2. Cables and conductors, which serve as communications links, shall have 
surge protection circuits installed at each end that meet the following waveforms:  

 
a. A 10 microsecond by 1000 microsecond waveform with a peak voltage of 1500 

volts and a peak current of 60 amperes.  
b. An 8 microsecond by 20 microsecond waveform with a peak voltage of 1000 volts 

and a peak current of 500 amperes. Protection shall be provided at the equipment. 
Additional triple electrode gas surge protectors, rated for the application, shall be 
installed on each wireline circuit within 915 mm of the building cable entrance. 
Fuses shall not be used for surge protection.  

 
2. Sensor Wiring Surge Protection: Digital and analog inputs and outputs shall be protected 

against surges induced by sensor wiring installed outdoors and as shown. The inputs and 
outputs shall be tested with the following waveforms:  

 
a. A 10 by 1000 microsecond waveform with a peak voltage of 1500 volts and a peak 

current of 60 amperes.  
b. An 8 by 20 microsecond waveform with a peak voltage of 1000 volts and a peak 

current of 500 amperes. Fuses shall not be used for surge protection.  
 

3. Provide a factory approved surge suppressor at power inputs to control panels and power 
extender panels conforming to UL 1449. Suppressor shall be hybrid MOV type providing 
a maximum clamping voltage of 500 volts and a 150 joule minimum energy dissipation 
capacity.  

 
E. Addressable Interface Devices:  The addressable interface (Al) device shall provide an 

addressable input interface to the FACP for monitoring normally open or normally closed 
contact devices such as waterf low switches, valve supervisory switches, etc.  

 
F. Smoke Sensors:   
 

1. Photoelectric Smoke Sensors:  Provide addressable photoelectric smoke sensors as 
follows:  

 
a. Provide analog/addressable photoelectric smoke sensors utilizing the photoelectric 

light scattering principle for operation in accordance with UL 268. Smoke sensors 
shall be listed for use with the fire alarm control panel.  

b. Provide self-restoring type sensors which do not require any readjustment after 
actuation at the FACP to restore them to normal operation. Sensors shall be UL 
listed as smoke-automatic fire sensors.  
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c. Components shall be rust and corrosion resistant. Vibration shall have no effect on 
the sensor’s operation. Protect the detection chamber with a fine mesh metallic 
screen which prevents the entrance of insects or airborne materials. The screen 
shall not inhibit the movement of smoke particles into the chamber.  

d. Provide twist lock bases for the sensors. The sensors shall maintain contact with 
their bases without the use of springs. Provide companion mounting base with 
screw terminals for each conductor. Terminate field wiring on the screw terminals. 
The sensor shall have a visual indicator to show actuation.  

e. The sensor address shall identify the particular unit, its location within the system, 
and its sensitivity setting. Sensors shall be of the low voltage type rated for use on 
a 24 \7DC system.  

f. An operator at the control panel, having a proper access level, shall have the 
capability to manually access the following information for each initiating device.  

 
(1) Primary status  
(2) Device type  
(3) Present average value  
(4) Present sensitivity selected  
(5) Sensor range (normal, dirty, etc.)  

 
2. Smoke Sensor with Audible Base:  Provide photoelectric smoke detector with an integral 

sounder in the base as indicated on the drawings. Integral sounder shall produce a 
temporal three alarm signal at 85 dBa at 3.05 meters minimum. Sounder shall be 
activated by the smoke detector or the fire alarm control panel.  

3. Smoke Sensor Testing:  Smoke sensors shall be tested with UL listed canned smoke in 
accordance with manufacturer’s recommended calibrated test method. Submit smoke 
sensor testing procedures for approval.  

 
G. Electric Power: 
 

1. Primary Power:  Provide primary power for the FACP from the normal AC service to the 
building where shown on the drawings. Power shall be 120 VAC service, transformed 
through a two-winding, isolation type transformer and rectified to low voltage DC for 
operation of circuits and devices. Make the service connection for the FACP where 
shown on the drawings. Provide appropriate equipment to protect against power surges. 
Provide a separate NEMA 1 “general purpose enclosure” for the circuit breaker. The 
circuit breaker enclosure shall be painted red, marked “FIRE ALARM SYSTEM,” 
provided with a red and white engraved plastic sign permanently affixed to the face of the 
switch, and provided with a lockable handle or cover.  

 
H. Emergency Power Supply:  Provide for system operation in the event of primary power source 

failure. Transfer from normal to auxiliary (secondary) power or restoration from auxiliary to 
normal power shall be automatic and shall not cause transmission of a false alarm.  

 
1. Batteries:  Provide sealed, maintenance-free, lead-calcium or sealed lead acid batteries as 

the source for emergency power to the FACP. Batteries shall contain suspended 
electrolyte. The battery system shall be maintained in a fully charged condition by means 
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of a solid state battery charger. Provide an automatic transfer switch to transfer the load 
to the batteries in the event of the failure of primary power.  

2. Capacity:  Provide the batteries with sufficient capacity to operate the system under 
supervisory and trouble conditions, including audible trouble signal devices for 60 hours 
and audible and visual signal devices under alarm conditions for an additional 15 
minutes.  

3. Battery Chargers:  Provide a solid state, fully automatic, variable charging rate battery 
charger. The charger shall be capable of providing 150 percent of the connected system 
load and shall maintain the batteries at full charge. In the event the batteries are fully 
discharged, the charger shall recharge the batteries back to 95 percent of full charge 
within 48 hours. Provide pilot light to indicate when batteries are manually placed on a 
high rate of charge as part of the unit assembly if a high rate switch is provided.  

 
I. System Field Wiring: 
 

1. Wiring Within Cabinets, Enclosures, Boxes, Junction Boxes, and Fittings:  Provide 
wiring installed in a neat and workmanlike manner and installed parallel with or at right 
angles to the sides and back of any box, enclosure, or cabinet. Conductors which are 
terminated, spliced, or otherwise interrupted in any enclosure, cabinet, mounting, or 
junction box shall be connected to terminal blocks. Mark each terminal in accordance 
with the wiring diagrams of the system. Make connections with approved pressure type 
terminal blocks, which are securely mounted. The use of wire nuts or similar devices 
shall be prohibited.  

2. Terminal Cabinets:  Provide a terminal cabinet at the base of any circuit riser, on each 
floor at each riser, and where indicated on the drawings. Terminal size shall be 
appropriate for the size of the wiring to be connected. Conductor terminations shall be 
labeled and a drawing containing conductors, their labels, their circuits, and their 
interconnection shall be permanently mounted in the terminal cabinet. Minimum size is 
200 mm by 200 mm.  

3. Alarm Wiring:  Signaling line circuits and initiating device circuit field wiring shall be 
copper, No. 14 AWG size conductors at a minimum. Notification appliance circuit 
conductors, that contain audible alarm devices, other than speakers, shall be solid copper 
No. 14 AWG size conductors at a minimum. Speaker circuits shall be copper No. 16 
AWG size conductors at a minimum. Wire size shall be sufficient to prevent voltage drop 
problems. Circuits operating at 24 VDC shall not operate at less than21.6 volts. Circuits 
operating at any other voltage shall not have a voltage drop exceeding 10 percent of 
nominal voltage. Power wiring, operating at 120 VAC minimum, shall be No. 12 AWG 
solid copper having similar insulation. Provide all wiring in rigid metal conduit or 
intermediate metal conduit. Electrical metallic tuJDing conduit is acceptable in dry 
locations not enclosed in concrete or where not subject to mechanical damage. Conceal 
conduit in finished areas of new construction and wherever practicable in existing 
construction. The use of flexible conduit not exceeding a 1830 mm length shall be 
permitted in initiating device circuits. Run conduit or tubing concealed unless specifically 
shown otherwise on the drawings. Shielded wiring shall be utilized where recommended 
by the manufacturer. For shielded wiring, the shield shall be grounded at only one point, 
which shall be in or adjacent to the FACP. Color coding is required for circuits and shall 
be maintained throughout the circuit.  



 
 ANALOG ADDRESSABLE 
FOREST CITY MARINE BASE OFFICE BUILDING INTERIOR FIRE ALARM SYSTEM  
KANEOHE MCB, HAWAII 28 31 63 -16 

4. Conductor Terminations:  Labeling of conductors at terminal blocks in terminal cabinets, 
FACP, and remote fire alarm control units shall be provided at each conductor 
connection. Each conductor or cable shall have a shrink-wrap label to provide a unique 
and specific designation. Each terminal cabinet, FACP, and fire alarm control unit shall 
contain a laminated drawing which indicates each conductor, its label, circuit, and 
terminal. The laminated drawing shall be neat, using 12 point lettering minimum size, 
and mounted within each cabinet, panel, or unit so that it does not interfere with the 
wiring or terminals. Maintain existing color code scheme where connecting to existing 
equipment.  

 
J. Fire Alarm Control Panel (FACP):  Provide a complete control panel fully enclosed in a 

lockable steel enclosure as specified herein. Operations required for testing or for normal care 
and maintenance of the systems shall be performed from the front of the enclosure. If more than 
a single unit is required at a location to form a complete control panel, the unit enclosures shall 
match exactly. Each control unit shall provide power, supervision, control, and logic for the 
entire system, utilizing solid state, modular components, internally mounted and arranged for 
easy access. Each control unit shall be suitable for operation on a 120 volt, 60 hertz, normal 
building power supply. Provide each panel with supervisory functions for power failure, 
internal component placement, and operation. Visual indication of alarm, supervisory, or 
trouble initiation on the fire alarm control panel shall be by liquid crystal display or similar 
means with a minimum of 80 characters of which at least 32 are field changeable.  

 
1. Cabinet:  Install control panel components in cabinets large enough to accommodate all 

components and also to allow ample gutter space for interconnection of panels as well as 
field wiring. The enclosure shall be identified by an engraved laminated phenolic resin 
nameplate. Lettering on the nameplate shall say “Fire Alarm Control Panel” and shall not 
be less than one inch high. Provide prominent rigid plastic or metal identification plates 
for lamps, circuits, meters, fuses, and switches. The cabinet shall be provided in a sturdy 
steel housing, complete with back box, hinged steel door with cylinder lock, and surface 
mounting provisions.  

2. Control Modules:  Provide power and control modules to perform all functions of the 
FACP. Provide audible signals to indicate any alarm, supervisory, or trouble condition. 
The alarm signals shall be different from the trouble signal. Connect circuit conductors 
entering or leaving the panel to screw-type terminals with each terminal marked for 
identification. Locate diodes and relays, if any, on screw terminals in the FACP. Circuits 
operating at 24 VOC shall not operate at less than 21.6 volts. Circuits operating at any 
other voltage shall not have a voltage drop exceeding 10 percent of nominal voltage.  

3. Silencing Switches:   
 

a. Alarm Silencing Switch: Provide an alarm silencing switch at the FACP which 
shall silence the audible signal but not affect the visual alarm indicator. This switch 
shall be overridden upon activation of a subsequent alarm.  

b. Supervisory/Trouble Silencing Switch: Provide supervisory and trouble silencing 
switch which shall silence the audible trouble and supervisory signal, but not 
extinguish the visual indicator. This switch shall be overridden upon activation of a 
subsequent alarm, supervision, or trouble condition.  
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4. Non-Interfering:  Power and supervise each circuit such that a signal from one device 
does not prevent the receipt of signals from any other device. Circuits shall be manually 
resettable by switch from the FACP after the initiating device or devices have been 
restored to normal.  

5. Fire Alarm Voice Message:  A fire alarm shall activate notification appliance circuits. 
Textual audible appliances shall produce a three-pulse temporal pattern. Automatic 
messages shall be broadcast through speakers on all floors, but not in stairs. The visual 
strobes and audible message shall automatically be broadcast on all floors. A live voice 
message shall override the automatic audible output through use of a microphone input at 
the control panel. The system shall produce a slow whoop tone for 3 to 5 seconds, then 
the live voice message shall begin. When using the microphone, live messages shall be 
broadcast through speakers in stairs and throughout all floors. The system shall be 
capable of operating all speakers at the same time. The digitalized voice message shall 
consist of a non-volatile (EPROM) microprocessor based input to the amplifiers. The 
microprocessor shall actively interrogate circuitry, field wiring, and digital coding 
necessary for the immediate and accurate rebroadcasting of the stored voice data into the 
appropriate amplifier input. Loss of operating power, supervisory power, or any other 
malfunction which could render the digitalized voice module inoperative shall 
automatically cause the slow whoop tone to take over all functions assigned to the failed 
unit.  

6. Fire Alarm Signal:  A fire alarm shall activate notification appliances throughout the 
building. Audible devices shall be fire alarm horns which produce a three-c-pulse 
temporal pattern. Visual devices shall be strobes operating in accordance with NFPA 72.  

7. Memory:  Provide each control unit with non-volatile memory and logic for all functions. 
The use of long life batteries, capacitors, or other age-dependent devices shall not be 
considered as equal to non-volatile processors, PROMS, or EPROMS.  

8. Field Programmability:  Provide control units and control panels that are fully field 
programmable for control, initiation, notification, supervisory, and trouble functions of 
both input and output. The system program configuration shall be menu driven. System 
changes shall be password protected and shall be accomplished using personal computer 
based equipment.  

9. Input/Output Modifications:  The FACP shall contain features which allow the bypassing 
of input devices from the system or the modification of system outputs. These control 
features shall consist of a panel mounted keypad. Any bypass or modification to the 
system shall indicate a trouble condition on the FACP and a printed output of the trouble 
condition.  

10. Resetting:  Provide the necessary controls to prevent the resetting of any alarm, 
supervisory, or trouble signal while the alarm, supervisory or trouble condition on the 
system still exists.  

11. Instructions:  Provide a typeset printed or typewritten instruction card mounted behind a 
Lexan plastic or glass cover in a stainless steel or aluminum frame. Install the frame in a 
conspicuous location observable from the FACP. The card shall show those steps to be 
taken by an operator when a signal is received as well as the functional operation of the 
system under all conditions, normal, alarm, supervisory, and trouble. The instructions 
shall be approved by the Contracting Officer before being posted.  

12. Walk Test:  The FACP shall have a walk test feature. When using this feature, operation 
of initiating devices shall result in limited system outputs, so that the notification 
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appliances operate for only a few seconds and the event is indicated on the system 
printer, but no other outputs occur.  

13. History Logging:  In addition to the required printer output, the control panel shall have 
the ability to store a minimum of 400 events in a log. These events shall be stored in a 
battery-protected memory and shall remain in the memory until the memory is 
downloaded or cleared manually. Resetting of the control panel shall not clear the 
memory.  

14. RS-232-C Output:  Each local control panel shall be capable of operating remote service 
type cathode ray tubes (CRT5), printers, and/or modems. The output shall be paralleled 
ASCII from an EIA RS-232-C connection with a baud rate of 1200 or 2400 to allow use 
of any commonly available CRT, printer, or modem.  

 
K. Amplifiers, Preamplifiers, Tone Generators:  Any amplifiers, preamplifiers, tone generators, 

digitalized voice generators, and other hardware necessary for a complete, operational, textual 
audible circuit conforming to NFPA 72 shall be housed in the fire alarm control panel. The 
system shall automatically operate and control all building fire alarm speakers except those 
installed in the stairs. The speakers in the stairs shall operate only when the microphone is used 
to deliver live messages. Each amplifier shall have two channels; one to broadcast a fire alarm 
signal and the other for paging.  

 
1. Construction:  Amplifiers shall utilize computer grade solid state components and shall 

be provided with output protection devices sufficient to protect the amplifier against any 
transient up to 10 times the highest rated voltage in the system.  

2. Inputs:  Each system shall be equipped with separate inputs from the tone generator, 
digitalized voice driver and panel mounted microphone. Microphone inputs shall be of 
the low impedance, balanced line type. Both microphone and tone generator input shall 
be operational on any amplifier.  

3. Tone Generator:  The tone generator shall be of the modular, plug-in type with securely 
attached labels to identify the component as a tone generator and to identify the specific 
tone it produces. The tone generator shall produce a slow whoop tone, which shall slowly 
ascend from low (500 hertz) to high (1200 hertz), and shall be constantly repeated until 
interrupted by either the digitalized voice message, the microphone input, or the alarm 
silence mode as specified. Each slow whoop cycle shall last approximately 4 seconds. 
The tone generator shall also produce a three-pulse temporal pattern. The tone generator 
shall be single channel with an automatic backup generator per channel such that failure 
of the primary tone generator causes the backup generator to automatically take over the 
functions of the failed unit and also causes transfer of the common trouble relay.  

4. Protection Circuits:  Each amplifier shall be constantly supervised for any condition 
which could render the amplifier inoperable at its maximum output. Failure of any 
component shall cause automatic transfer to a designated backup amplifier, illumination 
of a visual “amplifier trouble” indicator on the control panel, appropriate logging of the 
condition on the system printer, and other actions for trouble conditions as specified.  

 
L. Microphone Station:  Provide a microphone station mounted within the FACP for live voice 

announcements. Station shall include a dynamic push-to-talk microphone and an operator 
interface panel. Station shall be supervised by the FACP.  
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M. System Printers:   
 

1. Provide a system printer to record alarm, supervisory, and trouble conditions without loss 
of any signal or signals. Printout shall be by circuit, device, and function as provided in 
the FACP. Printer shall operate on a 24 VDC power supply from the control panel.  

 
a. The printer shall have at least 80 characters per line and have a 96 ASCII character 

set. The printer shall have a microprocessor-controlled, bi-directional, logic seeking 
head capable of printing 120 characters per second utilizing a 9 by 7 dot matrix 
print head. Printer shall not contain internal software which is essential for proper 
operation.  

 
2. When the FACP receives a signal, the alarm, supervisory, and trouble condition shall be 

printed. The printout shall include the type of signal, the circuit or device reporting, the 
date, and the time of the occurrence. The printer shall differentiate alarm signals from 
other printed indications. When the system is reset, this condition shall also be printed 
including the same information concerning device, location, date, and time. Provide a 
means to automatically print a list of existing alarm, supervisory, and trouble conditions 
in the system. If a printer is off-line when an alarm is received, the system shall have a 
buffer to retain the data and it shall be printed when the printer is restored to service. The 
printer shall have an indicator to alert the operator that the paper has run out.  

 
N. Manual Stations:  Provide metal or plastic, semi-flush mounted, single action, addressable 

manual stations, which are not subject to operation by jarring or vibration. Stations shall be 
equipped with screw terminals for each conductor. Break-glass-front stations and pull-lever, 
break-glass-rod stations are not acceptable. Stations which require the replacement of any 
portion of the device after activation are not permitted. Stations shall be finished in fire-engine 
red with molded raised lettering operating instructions of contrasting color. The use of a key or 
wrench shall be required to reset the station.  

 
O. Notification Appliances: 
 

1. Fire Alarm Speakers: 
 

a. Provide fire alarm speakers conforming to UL 1480 having a minimum of three tap 
settings and separate terminations for each in and out connection. Tap settings shall 
include taps of 1/4, 1/2 and 1 watt. Speakers shall utilize the 1/2 watt tap in the 
system. Speakers shall have an output rating of 81 dBA at 3050 mm as determined 
by the reverberant room test; data on peak output as determined in an anechoic 
chamber is not suitable. Speakers shall be capable of installation on standard 100 
mm square electrical boxes. Where speakers and strobes are provided in the same 
location, they may be combined into a single wall mounted unit. Provide 
weatherproof speakers as indicated on the drawings.  

b. Provide speaker mounting plates constructed of cold rolled steel having a minimum 
thickness of 16 gage and equipped with mounting holes and other openings as 
needed for a complete installation. Fabrication marks and holes shall be ground and 
finished to provide a smooth and neat appearance for each plate. Each plate shall be 
primed and painted.  



 
 ANALOG ADDRESSABLE 
FOREST CITY MARINE BASE OFFICE BUILDING INTERIOR FIRE ALARM SYSTEM  
KANEOHE MCB, HAWAII 28 31 63 -20 

 
2. Visual Alarm Signals:  Provide strobe light visual alarm signals which operate on a 

supervised 24 volt DC circuit. The strobe lens shall comply with UL 1971 and conform 
to the 1mericans With Disabilities Act. The light pattern shall be disbursed so that it is 
visible above and below the strobe and from a 90 degree angle on both sides of the 
strobe. The strobe flash output shall be a minimum of 110 candela based on the UL 1971 
test. The strobe shall have a xenon flash tube. Visible appliances may be part of an audio-
visual assembly. Where more than two appliances are located in the same room or 
corridor, provide synchronized operation. Provide weatherproof speakers as indicated on 
the drawings. Appliances shall be unmarked without the word “FIRE” on the device.  

3. Connections:  Provide screw terminals for each notification appliance. Terminals shall be 
designed to accept the size conductors used in this project without modification.  

 
P. Automatic Transmitters:   
 

1. Radio Transmitter and Interface Panels:  Provide radio transmitter with antenna that is 
compatible with the existing supervising station fire alarm system. Transmitter shall have 
a means to transmit alarm, supervisory, and. trouble conditions via a single transmitter. 
Provide transmitters in accordance with applicable portions of NFPA 72, Federal 
Communications Commission (FCC) 47 CFR 90. Protect the antenna from physical 
damage. Transmitter shall have a source of power for operation which conforms to NFPA 
72. Transmitter shall be capable of initiating a test signal daily at any selected time.  

2. Mass Notification Digital Transceiver:  The transceiver unit (Madahcom TRX-40l) shall 
be a fully-integrated with integral power supply, audio amplifiers and diversity antennas. 
The transceiver receives and transmits digital signals to and from the existing base station 
and other transceiver units within the network. Each transceiver has a unique address in 
the mass notification system network and is individually software controlled from the 
base station PC. The transceiver provides outputs for two channels of wideband amplified 
audio, two channels of wideband line-level audio, one full-duplex RS 232 data channel, 
one analog input and three I/O data pins.  
 Antenna: The Contractor shall provide an omnidirectional, coaxial antenna for the 
mass notification transceiver with a driving point impedance to match the transceiver 
output. The antenna and antenna mounts shall be corrosion resistant and designed to 
withstand wind velocities of 160 kph. Antennas shall not be mounted to any portion of 
the building roofing system.  

3. Grounding:  The transmitter shall be grounded by connection from the grounding 
terminal connection of the box to either a driven ground rod or a buried, metallic water 
pipe or to the building grounding system.  

4. Signals to be Transmitted to the Base Receiving Station:  Signals to be transmitted shall 
be as indicated on the drawings.  

 
Q. Isolation Modules:  Provide isolation modules to isolate wire-to-wire short circuits on a loop 

and limit the number of other modules or sensors that are incapacitated by the short circuit 
fault. Place isolator modules at signaling line circuit T-taps where the T-tap will contain more 
than 5 addressable devices, and located such that not more than 30 addressable devices are 
connected between isolation modules. If a wire-to-wire short occurs, the module shall 
automatically open the circuit. On repair of the short, the module shall automatically reconnect 
the isolated section of the signaling line circuit. Module shall contain an integral LED that 
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flashes each time the module is polled and illuminates steadily to indicate that a short has been 
detected and isolated.  

 
R. Fire Alarm Power Extender Panels:  Fire alarm power extender panels 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. The extender panels shall have the necessary 
components and equipment required to provide a minimum of four supervised, Class A, 
notification appliance circuits. Each appliance circuit shall be rated for 1.5 amperes at 24 volts 
DC. An alarm signal from the FACP will initiate the four notification appliance circuits to 
extend the alarm. Primary power shall be 3 amperes at 120 volts AC. Standby power shall be 
same as the FACP and the charger shall be housed integrally within the cabinet. Provide NEMZ 
4X enclosure as indicated on the drawings.  

 
S. Remote Annunciator Panel:  Panel shall duplicate annunciation functions performed by the 

main fire alarm control panel. Fire alarm descriptions shall correspond to the fire alarm control 
panel and display when the corresponding fire alarm control panel annunciator is activated. 
Panel display shall be a LCD panel and the minimum control provided shall include Reset, 
Alarm Silence, Panel Silence, and ability to view multiple alarms/troubles. Panel shall be 
surface mounted. A remote microphone station shall be provided in the same enclosure as the 
annunciator panel. The station shall include a dynamic push-to-talk microphone and operator 
interface duplicating the microphone station at the main fire alarm control panel.  

 
 
2.3  NAMEPLATES  
 

A. Major components of equipment shall have the manufacturer’s name, address, type or style, 
model or serial number, catalog number, date of installation, installing Contractor’s name and 
address, and the Work Order No. provided on a new plate permanently affixed to the item or 
equipment. Major components include, but are not limited to, the following:  

 
1. FACPs  
2. Automatic transmitter  
3. Printer  

 
Furnish to obtain approval by the Contracting Officer before installation. Obtain approval by the 
Contracting Officer for installation locations. Nameplates shall be etched metal or plastic, 
permanently attached by screws to panels or adjacent walls.  

 
 
2.4  WIRING  
 

A. Provide wiring materials under this section as specified in Section 26 20 00 INTERIOR 
DISTRIBUTION SYSTEM with the additions and modifications specified herein.  
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PART 3 EXECUTION  
 
 
3.1  INSTALLATION OF FIRE ALARM INITIATING AND INDICATING DEVICES  
 

A. FACP: Locate the FACP where indicated on the drawings. Surface mount the enclosure with 
the top of the cabinet 1830 mm above the finished floor or center the cabinet at 1525 mm, 
whichever is lower. Conductor terminations shall be labeled and a drawing containing 
conductors, their labels, their circuits, and their interconnection shall be permanently mounted 
in the FACP.  

 
B. Manual Stations: Locate manual stations as required by NFPA 101 and NFPA 72 and where 

shown on the drawings. Mount stations so the top of the stations are 1220 mm above the 
finished floor. Mount stations so they are located no farther than 1525 mm from the exit door 
they serve, measured horizontally.  

 
C. Notification Appliance Devices: Locate notification appliance devices as required by NFPA 72 

and where shown on the drawings. Mount audible/visual assemblies on walls 2030 mm above 
the finished floor or 150 mm below the ceiling measured to the bottom of the assembly 
whichever is lower. Ceiling mounted speakers shall conform to NFPA 72. Mount audible 
devices on walls 2286 mm above the finished floor or 150 mm below the ceiling measured to 
the top of the device whichever is lower.  

 
D. Smoke Sensors: Locate sensors as required by NFPA 72 and their listings and as shown on the 

drawings on a 100 mm mounting box. Sensors located on the ceiling shall be installed not less 
than 100 mm from a side wall to the near edge.  

 
E. Annunciator: Locate the annunciator as shown on the drawings. Surface mount the panel, with 

the top of the panel 1830 mm above the finished floor or center the panel at 1525 mm, 
whichever is lower.  

 
F. The modification of any fire alarm system and the procedures shall comply with the 

requirements of NFPA 241.  
 
 
3.2  CONNECTION OF NEW SYSTEM  
 

A. The following new system connections shall be made during the last phase of construction, at 
the beginning of the preliminary tests. New system connections shall include:  

 
B. Connection of new system transmitter to existing base fire reporting system.  
 
C. Once these connections are made, system shall be left energized and new audio/visual devices 

deactivated. Report immediately to the Contracting Officer, coordination and field problems 
resulting from the connection of the above components.  

 
 
3.3  PAINTING  
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A. Paint exposed electrical, fire alarm conduit, and surface metal raceway to match adjacent 

finishes in exposed areas. Paint junction boxes, conduit, and surface metal raceways red in 
unfinished areas. Painting shall comply with Section 09 90 00 PAINTS AND COATINGS.  

 
3.4  FIELD QUALITY CONTROL  
 

A. Tests: 
 

1. Megger Tests: After wiring has been installed, and prior to making any connections to 
panels or devices, wiring shall be megger tested for insulation resistance, grounds, and/or 
shorts. Conductors with 300 volt rated insulation shall be tested at a minimum of 250 
VDC. Conductors with 600 volt rated insulation shall be tested at a minimum of 500 
VDC. The tests shall be witnessed by the Contracting Officer and test results recorded for 
use at the final acceptance test.  

2. Loop Resistance Tests: Measure and record the resistance of each circuit with each pair 
of conductors in the circuit short-circuited at the farthest point from the circuit origin. 
The tests shall be witnessed by the Contracting Officer and test results recorded for use at 
the final acceptance test.  

3. Perform voice intelligibility measurements on the voice evacuation system. The means to 
determine intelligibility shall be as described in Part 16 of IEC 60268. Test shall be 
conducted in accordance with Annex B, Clause Bl of IEC 60849. The system shall equal 
or exceed a measurement of common intelligibility scale (CIS) of 0.70. A measurement 
shall be recorded of each room.  

4. Preliminary Test: Conduct preliminary test to ensure that all devices and circuits are 
functioning properly. Tests shall meet the requirements of paragraph entitled “Minimum 
System Tests” of this section. After preliminary testing is complete, provide a letter 
certifying that the installation is complete and fully operable to the NAVFAC Hawaii, 
Fire Protection Engineering Branch a minimum of 7 calendar days before the formal 
acceptance test date required in the paragraph below. Without the submission of this 
report, the final acceptance test is automatically canceled. The letter shall state that each 
initiating and indicating device was tested in place and functioned properly. The letter 
shall also state that all panel functions were tested and operated properly.  
 The letter shall include the names and titles of the witnesses to the preliminary 
tests. The Contractor and an authorized representative from each supplier of equipment 
shall be in attendance at the preliminary testing to make necessary adjustments. The QC 
FPE is to witness preliminary field tests and certify all preliminary field test reports as 
being complete and accurate prior to submission to the Contracting Officer. QC FPE shall 
witness all preliminary acceptance tests and submit a signed dated certificate with a 
request for formal inspection and tests.  

5. Request for Formal Inspection and Tests: When tests have been completed and 
corrections made, submit a signed, dated certificate with a request for formal inspection 
and tests to the Contraction Officer.  

6. Final Testing: Notify the Contracting Officer in writing when the system is ready for 
final acceptance testing. Submit request for test at least 15 calendar days prior to the test 
date. A final acceptance test will not be scheduled until the operation and maintenance 
(O&M) manuals are furnished to the Contracting Officer and the following are provided 
at the job site:  
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a. The systems manufacturer’s technical representative  
b. Marked-up red line drawings of the system as actually installed  
c. Megger test results  
d. Loop resistance test results  
e. Common intelligibility scale (CIS) measurements for each room  
f. Complete program printout including input/output addresses  
g. A list of passwords permitting access by designated Government employees to all 

levels of the software programs(s).  
 

The final tests shall be witnessed by the NAVFAC Hawaii Fire Protection Engineer. At 
this time, any and all required tests shall be repeated at their discretion. Following 
acceptance.of the system, as-built drawings and O&M manuals shall be delivered to the 
Contracting. Officer for review and acceptance. In existing buildings, the transfer of 
devices from the existing system to the new system and the permission to begin 
demolition of the old fire alarm system will not be permitted until the as-built drawings 
and O&M manuals are received.  

 
B. Minimum System Tests:  Test the system in accordance with the procedures outlined in NFPA 

72. The required tests are as follows:  
 

1. Verify the absence of unwanted voltages between circuit conductors and ground. The 
tests shall be accomplished at the preliminary test with results available at the final 
system test.  

2. Verify that the control unit is in the normal condition as detailed in the manufacturer’s 
O&M manual.  

3. Test each initiating and indicating device and circuit for proper operation and response at 
the control unit. Smoke sensors shall be tested in accordance with manufacturers 
recommended calibrated test method with UL listed canned smoke.  

4. Test the system for specified functions in accordance with the contract drawings and 
specifications and the manufacturer’s O&M manual.  

5. Test both primary power and secondary power. Verify, by test, the secondary power 
system is capable of operating the system for the time period and in the manner specified.  

6. Determine that the system is operable under trouble conditions as specified.  
7. Visually inspect wiring.  
8. Test the battery charger and batteries.  
9. Verify that software control and data files have been entered or programmed into the 

FACP. Hard copy records of the software shall be provided to the Contracting Officer.  
10. Verify that red-line drawings are accurate.  
11. Measure the current in circuits to ensure there is the calculated spare capacity for the 

circuits.  
12. Measure voltage readings for circuits to ensure that voltage drop is not excessive.  
13. Disconnect the verification feature for smoke sensors during tests to minimize the amount 

of smoke needed to activate the sensor. Testing of smoke sensors shall be conducted 
using UL listed canned smoke.  

14. Measure the voltage drop at the most remote appliance on each notification appliance 
circuit.  
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3.5  INSTRUCTION OF GOVERNMENT EMPLOYEES  
 

A. Equipment manufacturer shall provide 1 day on site technical training to the Government 
designated personnel. Training shall allow for classroom instruction as well as individual hands 
on programming, troubleshooting and diagnostics exercises. Training shall occur within 6 
months of system acceptance.  

 
B. Instructor:  Include in the project the services of an instructor, who shall have received specific 

training from the manufacturer for the training of other persons regarding the inspection, 
testing, and maintenance of the system provided. The instructor shall train the Government 
employees designated by the Contracting Officer, in the care, adjustment, maintenance, and 
operation of the fire alarm and fire detection system.  

 
C. Qualifications:  Each instructor shall be thoroughly familiar with all parts of this installation. 

The instructor shall be trained in operating theory as well as in practical O&M work.  
 
D. Required Instruction Time:  Provide 16 hours of instruction after final acceptance of the 

system. The instruction shall be given during regular working hours on such dates and times as 
are selected by the Contracting Officer. The instruction may be divided into two or more 
periods at the discretion of the Contracting Officer. The training shall allow for rescheduling 
for unforeseen maintenance and/or fire department responses.  

 
 
END OF SECTION 283163 
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SECTION 334100 - STORM UTILITY DRAINAGE PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Trench Drains 
2. Trench Drain:  Include plans, elevations, sections, details, frames, covers. 

PART 2 - PRODUCTS 

 
2.1 Trench Drain 

A. Per Construction Drawings 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install grating and trench drain system in strict accordance with the manufacturer’s published 
installation instructions.   

END OF SECTION 334100 



 



SECTION 323113 - CHAIN LINK FENCES AND GATES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes chain-link fences and swing gates. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated 

PART 2 - PRODUCTS 

2.1 CHAIN-LINK FENCE SYSTEM 

A. General:  Provide fabric in one-piece 6’0” height measured between top and bottom of outer 
edge of selvage knuckle or twist.  Comply with CLFMI Product Manual and standard details for 
public works construction 11/84 as applicable to City & County of Honolulu. 
1. Provide in accordance with Section 54-Chain Link Fence, of “City Standard 

Specifications”, except as modified below: 
a. Fabric: ASTM F 668 Class 2b (fused and adhered to core wire), polyvinyl chloride 

(PVC) coated over zinc-coated steel, 11-gauge core wire size. Minimum breaking 
strength 850 lbf. Mesh size 2 inches. Color Green. Knuckled at both selvages. 
Height of fabric as indicated on “City Standard Detail”. 

b. Posts: ASTM F 1083, Schedule 40. Coating ASTM F 1043 outside Type C, inside 
Type C with supplemental PVC color coating, green to match fence fabric. Line 
posts 1 7/8” O.D, Gate Posts 2 3/8” O.D. Other post sizes per “City Standard 
Detail”. 

c. Gates: Double swing gated furnished in accordance with the “City Standard 
Details”. 

d. Accessories: All accessories shall be PVC coated to match fence fabric. 
e. Padlock: ASTM F 883, with chain. 
f. Privacy Slats: PVC UV-light stabilized not les than 0.006 inch thick. Sized to fit 

mesh in vertical direction. 
2. Color: Selected by owner from manufacturer’s standard color range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that field conditions are acceptable and are ready to receive work.  
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B. Exercise due care and caution necessary to avoid damage to and impairment in use of existing 
utility lines. Repair and restore immediately damages inflicted on existing lines at no cost to the 
Owner. 

3.2 INSTALLATION 

A. Install chain link fence in accordance with Section 54 – Chain-Link Fence, of the “City 
Standard Specifications”, “City Standard Details,” and as noted on drawings. 

B. Excavate high points of ground if necessary to allow fabric to maintain a 1-inch minimum 
vertical clearance. 

C. Connect to existing chain link fencing where shown on the drawings. Match existing fence 
height.  

END OF SECTION 323113 
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SECTION 321313 - CONCRETE PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
 

1. Curbs and gutters. 
2. Walks. 

B. REFERENCES 

1. Standard Specifications for Public Works Construction, September 1986, as applicable to 
City and County of Honolulu, with exception of paragraph “Measurement and Payment”; 
referred to as “City Standard Specifications”. 

2. Standard Details for Public Works Construction, September 1984, as applicable to City 
and County of Honolulu; referred to as “City Standard Details”. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Indicate pavement markings, lane separations, and defined parking spaces.  
Indicate, with international symbol of accessibility, spaces allocated for people with disabilities. 

C. Material Certificates:  For the following, from manufacturer: 

1. Cementitious materials. 
2. Steel reinforcement and reinforcement accessories. 
3. Fiber reinforcement. 
4. Admixtures. 
5. Curing compounds. 
6. Applied finish materials. 
7. Bonding agent or epoxy adhesive. 
8. Joint fillers. 

D. Material Test Reports:  For each of the following: 

1. Aggregates.  

E. Field quality-control reports. 
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1.4 QUALITY ASSURANCE 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Provide materials in accordance with following sections of “City Standard Specifications”: 

1. Portland Cement Concrete Pavement ............................... Section 37 

Minimum 6 inches thickness, unless shown otherwise on drawings. 

2. Concrete curb and gutter............ ...................................... Section 41 

B. Provide other materials not specified herein as specified in references. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that field conditions are acceptable and are ready to receive work. 

B. Verify gradings and elevations of base are correct. 

C. Beginning of work means installer accepts existing conditions. 

3.2 PREPARATION 

A. Stake Out:  Stake out areas to be paved.  Mark stakes for final finish elevations and subgrade 
elevations.  Have stakes and elevations approved by Construction Manager before work is 
started. 

B. Preparation:  Prepare subgrade as per Section 02200 – Earthwork. 

3.3 INSTALLATION 

A. Install as per Section 37 sections of “City Standard Specifications”, and as noted on drawings. 

B. Construct in accordance with “City Standard Details”, unless shown otherwise on drawings. 

C. Provide smooth riding connections to existing paving or to paving with other materials. 

D. Finish shall be in accordance with the drawings.   

END OF SECTION 321313 
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SECTION 321216 - ASPHALT PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
 

1. Hot-mix asphalt patching. 
2. Hot-mix asphalt paving. 
3. Pavement-marking paint. 

B. Related Sections: 

1. Division 02 Section "Structure Demolition" for demolition, removal, and recycling of 
existing asphalt pavements, and for geotextiles that are not embedded within courses of 
asphalt paving. 

2. Division 31 Section "Earth Moving" for aggregate subbase and base courses and for 
aggregate pavement shoulders. 

3. Division 32 Section "Concrete Paving Joint Sealants" for joint sealants and fillers at 
paving terminations. 

4. References State of Hawaii Department of Transportation:  Hawaii Standard 
Specifications for Road and Bridge Construction. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include technical data and tested physical 
and performance properties. 

1. Job-Mix Designs:  Certification, by authorities having jurisdiction, of approval of each 
job mix proposed for the Work. 

2. Job-Mix Designs:  For each job mix proposed for the Work. 

B. Material Certificates:  For each paving material, from manufacturer. 

C. Material Test Reports:  For each paving material. 
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1.4 QUALITY ASSURANCE 

A. Regulatory Requirements:  Comply with materials, workmanship, and other applicable 
requirements of State of Hawaii Standard Specifications for  Road and Bridge Construction for 
asphalt paving work. 

1. Measurement and payment provisions and safety program submittals included in standard 
specifications do not apply to this Section. 

1.5 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively 
damp, if rain is imminent or expected before time required for adequate cure, or if the following 
conditions are not met: 

1. Prime Coat:  Minimum surface temperature of 60 deg F  
2. Tack Coat:  Minimum surface temperature of 60 deg F Slurry Coat:  Comply with 

weather limitations in ASTM D 3910. 
3. Asphalt Base Course:  Minimum surface temperature of 40 deg F and rising at time of 

placement. 
4. Asphalt Surface Course:  Minimum surface temperature of 60 deg F at time of placement. 

B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces and at a 
minimum ambient or surface temperature of 40 deg F for oil-based materials 55 deg F for 
water-based materials, and not exceeding 95 deg F. 

PART 2 - PRODUCTS 

2.1 AGGREGATES 

A. Untreated graded aggregate base course shall conform to the requirements for Section 703.06 of 
the State of Hawaii Department of Transportation:  Hawaii Standard Specifications for Road 
and Bridge Construction.  It shall be of nominal size of 1.5 inches. 

2.2 ASPHALT MATERIALS 

A. Asphalt Binder:  AASHTO M 320 or AASHTO MP 1a, PG 64-16.   

B. Prime Coat:  ASTM D 2027, medium-curing cutback asphalt, SS-1. 

C. Prime Coat:  Asphalt emulsion prime coat complying with State of Hawaii Department of 
Transportation:  Hawaii Standard Specifications for Road and Bridge Construction.  

D. Tack Coat:  ASTM D 977 SS-1 emulsified asphalt, slow setting, diluted in water, of suitable 
grade and consistency for application. 

E. Water:  Potable. 
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F. Undersealing Asphalt:  ASTM D 3141, pumping consistency. 

2.3 AUXILIARY MATERIALS 

A. Pavement-Marking Paint:  Shall comply with State of Hawaii Department of Transportation:  
Hawaii Standard Specifications for Road and Bridge Construction 

B. Wheel Stops:  Precast, air-entrained concrete, 2500-psi minimum compressive strength, 6 
inches high by 9 inches wide by 72 inches long.  Provide chamfered corners, drainage slots on 
underside, and holes for anchoring to substrate. 

 
2.4 MIXES 

A. Asphaltic concrete pavement shall be Mix IV per amendment to State of Hawaii Standard 
Specifications for Road and Bridge Construction with gradation shown below and shall be 
compacted to a minimum of 91 percent of theoretical maximum density, in accordance with 
ASTM D 2041. 

GRADING AND COMPOSITION REQUIREMENTS FOR AC MIX 

  SIEVE SIZE  COMBINED AGGREGATE 
   (Total % Passing by Weight) 
  ¾” 100 
 ½” 85-100 
 3/8” 72-88 
 No. 4 48-66 
 No. 8 32-48 
 No. 16 21-37 
 No. 30 15-27 
 No. 50 9-21 
 No. 100 6-16 
 No. 200 4-10 
 
 Asphalt* 5.6-6.5 
 
 *Percent Dry Weight of the Mix 
 
B. Asphalt Surface Course: 

1. Streets:  Conform to the State of Hawaii Standard Specifications for Road and Bridge 
Construction and shall be Mix IV for streets. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade is dry and in suitable condition to begin paving. 
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B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft 
pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades. 

 
1. Completely proof-roll subgrade in one direction.  Limit vehicle speed to 3 mph.  
2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 

determined by Architect, and replace with compacted backfill or fill as directed. 

C. Proceed with paving only after unsatisfactory conditions have been corrected. 

D. Verify that utilities, traffic loop detectors, and other items requiring a cut and installation 
beneath the asphalt surface have been completed and that asphalt surface has been repaired 
flush with adjacent asphalt prior to beginning installation of imprinted asphalt. 

3.2 PATCHING 

A. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement 
section to sound base.  Excavate rectangular or trapezoidal patches, extending 6 inches into 
adjacent sound pavement, unless otherwise indicated.  Cut excavation faces vertically.  Remove 
excavated material.  Recompact existing unbound-aggregate base course to form new subgrade. 

B. Tack Coat:  Apply uniformly to vertical surfaces abutting or projecting into new, hot-mix 
asphalt paving at a rate of 0.05 to 0.15 gal./sq. yd. 

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  

Remove spillages and clean affected surfaces. 

C. Patching:  Fill excavated pavements with hot-mix asphalt base mix for full thickness of patch 
and, while still hot, compact flush with adjacent surface. 

D. Patching:  Partially fill excavated pavements with hot-mix asphalt base mix and, while still hot, 
compact.  Cover asphalt base course with compacted, hot-mix surface layer finished flush with 
adjacent surfaces. 

3.3 SURFACE PREPARATION 

A. General:  Immediately before placing asphalt materials, remove loose and deleterious material 
from substrate surfaces.  Ensure that prepared subgrade is ready to receive paving. 

B. Herbicide Treatment:  Apply herbicide according to manufacturer's recommended rates and 
written application instructions.  Apply to dry, prepared subgrade or surface of compacted-
aggregate base before applying paving materials. 

1. Mix herbicide with prime coat if formulated by manufacturer for that purpose. 

C. Prime Coat:  Apply uniformly over surface of compacted unbound-aggregate base course at a 
rate of 0.15 to 0.50 gal./sq. yd.  Apply enough material to penetrate and seal but not flood 
surface.  Allow prime coat to cure. 
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1. If prime coat is not entirely absorbed within 24 hours after application, spread sand over 
surface to blot excess asphalt.  Use enough sand to prevent pickup under traffic.  Remove 
loose sand by sweeping before pavement is placed and after volatiles have evaporated. 

2. Protect primed substrate from damage until ready to receive paving. 

D. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. 
yd.  

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  

Remove spillages and clean affected surfaces. 

3.4 HOT-MIX ASPHALT PLACING 

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place 
asphalt mix by hand to areas inaccessible to equipment in a manner that prevents segregation of 
mix.  Place each course to required grade, cross section, and thickness when compacted. 

1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated. 
2. Place hot-mix asphalt surface course in single lift. 
3. Spread mix at minimum temperature of 250 deg F.  
4. Begin applying mix along centerline of crown for crowned sections and on high side of 

one-way slopes unless otherwise indicated. 
5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and 

tears in asphalt-paving mat. 

B. Place paving in consecutive strips not less than 10 feet  wide unless infill edge strips of a lesser 
width are required. 

1. After first strip has been placed and rolled, place succeeding strips and extend rolling to 
overlap previous strips.  Complete a section of asphalt base course before placing asphalt 
surface course. 

C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools 
to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent 
segregation of mix; use suitable hand tools to smooth surface. 

3.5 COMPACTION 

A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without 
excessive displacement.  Compact hot-mix paving with hot, hand tampers or with vibratory-
plate compactors in areas inaccessible to rollers. 

1. Complete compaction before mix temperature cools to 185 deg F. 

B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and 
outside edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, 
and smoothness.  Correct laydown and rolling operations to comply with requirements. 
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C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while 
hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix 
asphalt course has been uniformly compacted to the following density: 

 
1. Average Density:  91 percent of reference maximum theoretical density according to 

ASTM D 2041, but not less than 90 percent nor greater than 96 percent. 

D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still 
warm. 

E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to 
proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly. 

F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and 
replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and surface 
smoothness. 

G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled 
and hardened. 

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become 
marked. 

3.6 INSTALLATION TOLERANCES 

A. Pavement Thickness:  Compact each course to produce the thickness indicated within the 
following tolerances: 

1. Base Course:  Plus or minus 1/2 inch. 
2. Surface Course:  Plus 1/4 inch, no minus. 

B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness within 
the following tolerances as determined by using a 10-foot straightedge applied transversely or 
longitudinally to paved areas: 

1. Base Course:  1/4 inch. 
2. Surface Course:  1/8 inch. 
3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  

Maximum allowable variance from template is 1/4 inch. 

3.7 PAVEMENT MARKING 

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified 
with Architect. 

B. Allow paving to age for 30 days before starting pavement marking. 

C. Sweep and clean surface to eliminate loose material and dust. 
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D. Apply paint with mechanical equipment to produce pavement markings, of dimensions 
indicated, with uniform, straight edges.  Apply at manufacturer's recommended rates to provide 
a minimum wet film thickness of 15 mils. 

1. Broadcast glass beads uniformly into wet pavement markings at a rate of 6 lb/gal.  

3.8 WHEEL STOPS 

A. Install wheel stops in bed of adhesive as recommended by manufacturer. 

B. Securely attach wheel stops to pavement with not less than two galvanized-steel dowels 
embedded at one-quarter to one-third points.  Securely install dowels into pavement and bond to 
wheel stop.  Recess head of dowel beneath top of wheel stop. 

3.9 FIELD QUALITY CONTROL 

A. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined 
according to ASTM D 3549. 

B. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for 
compliance with smoothness tolerances. 

C. In-Place Density:  Testing agency will take samples of uncompacted paving mixtures and 
compacted pavement according to ASTM D 979 or AASHTO T 168. 

D. Remove and replace or install additional hot-mix asphalt where test results or measurements 
indicate that it does not comply with specified requirements. 

3.10 DISPOSAL 

A. Except for material indicated to be recycled, remove excavated materials from Project site and 
legally dispose of them in an EPA-approved landfill. 

1. Do not allow milled materials to accumulate on-site. 

END OF SECTION 321216 
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SECTION 313116 – TERMITE CONTROL 

PART 1 - GENERAL 

1.1 SCOPE 

A. General:  Provide all labor, materials, equipment, transportation and services required to 
complete all work as specified herein, indicated and/or shown on the drawings.  All chemical 
treatment work shall be done by firms whose principle business is pest control. Contractor shall 
provide evidence that they are State licensed and hold EPA certification in the specific 
categories for which subcontract services will be provided. Treatment in accordance with the 
City & County of Honolulu Standards is required. 

B. Section includes termite control barrier system for penetrations in the foundation slab. 

C. Work includes, but is not limited to: 

  1. Chemical soil treatment for termites below and around the perimeter of all structures. 

  2. Termite control barrier system at all foundation penetrations. 

 D. Related work in other sections: 

  1. Section 03 30 00 CAST-IN-PLACE CONCRETE 

           2.  Section 06 10 53 MISCELLANEOUS ROUGH CARPENTRY 

 E.  Qualifications of Applicators:  All chemical treatment work shall be done by a firm whose 
principle business is pest control. Contractor shall provide evidence prior to contract award, 
that the applicator is certified by the State of Hawaii in category 7B, termite pest control.  
Documentation to be submitted to the CM includes but is not limited to:  current certification, 
license, permit, training records and insurance. 

 F. Safety Requirements: Pesticides shall be delivered to the site in sealed, labeled containers, in 
good condition.  Formulation, treatment, storage and disposal of pesticides and their containers 
shall be in accordance with label directions.  Water for formulation shall only be drawn from 
approved sources. Filling hoses shall be equipped with back-flow preventers meeting local or 
plumbing code standards. An air gap shall be maintained when filling mixing tanks with water. 
The formulation, filling and application shall be under the continuous observation of the 
contractor’s representative to prevent overflow and to ensure proper protective clothing and 
equipment is worn and used at all times. Pesticides and related materials shall be secured under 
lock and key when unattended.  Store and dispose of pesticides and their containers off 
Department of the Navy property. 

 G. Spill Kits: A pesticide spill kit shall be present on all vehicles transporting pesticides on Navy 
property. All pesticide spills shall be handled in accordance with federal and state laws and 
Navy policy. 

 H. Furnish materials, labor and equipment necessary to install complete termite barrier system. 
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 I. A fine stainless steel mesh shall be placed around the bottom base of pipes, riser posts and other 
items embedded in the concrete foundation to seal termite entry points into the building. The 
mesh is too fine for the termites to squeeze through, to hard to chew through, and too corrosive 
resistant to be chemically attacked. 

1.2 SUBMITTALS 

 A. Submit under provisions of Section 01330 – Submittal Procedures. 

 B. Pesticide Management Records (PMR) 

 C. Manufacturer’s product installation. 

PART 2 – PRODUCTS 

2.1 MATERIALS 

 A. Termiticide shall be registered by the EPA, under the Federal Insecticide, Fungicide and 
Rodenticide Act (FIFRA) and shall be approved for such use by the appropriate agency.  Only 
termiticides that are mixed with water shall be selected and used in accordance with the 
labeling and provisions related to the use of those pesticides as adopted by the Hawaii Pesticide 
Law, Chapter 149A and HRS. Non-repellent termiticides (e.g. Termidor or Premise) are 
recommended over repellent termiticides because of better efficacy. 

 B. Contractor shall provide a copy of the manufacturer’s label and Material Safety Data Sheet 
(MSDS) for submittal to the Construction Manager.  MSDS shall be a separate submittal. 

 C. Samples: The Construction Manager may, at any time, request or draw samples, without prior 
notice, of the pesticide used in this work.  Should analysis performed by the Construction 
Manager indicate samples contained less active ingredients than specified on the label, all work 
performed with such products shall be repeated, using pesticide conforming to this 
specification, without additional cost. 

 D. Barrier mesh type AIAA Marine Grade 316 stainless steel mesh of 0.007 inch diameter wire 
with maximum mesh opening of 0.026 inch by 0.018 inch conforming to ASTM A 478 and 
ASTM A 580/A 580 M by Termimesh. 

 

PART 3 – EXECUTION 

3.1 APPLICATION 

 A. Application: At the time of application, the soil shall have a sufficiently low moisture content to 
allow uniform distribution of the treatment solution throughout the soil. Applications are 
prohibited during and/or immediately following heavy rains or when conditions may cause 
runoff. Termiticides shall be applied as a coarse spray and in such manner as to provide 
uniform distribution of material onto the soil surface.  Treatment shall be applied a minimum of 
12 hours prior to pouring concrete. Apply the solution after backfill has been completed and 
rough plumbing and other utility lines have been installed and just prior to the placement of the 
moisture barrier. Treated soil, not covered with vapor barrier or waterproof membrane, shall be 
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protected from disturbance. Disturbed soil and/or fill shall be retreated before placement of 
slabs or other covering structure. Treatment of building perimeter soil shall be coordinated with 
final grading and planting to avoid disturbance of the treatment barrier by such operations.  
Care shall be taken to ensure chemicals do not enter water supply system or other aquifers or 
endanger plant and animal life. 

 B. Application and Rates 

  1. Rates and methods of application shall be in accordance with the manufacturer’s 
printed instructions on the container label. Maximum application or dosage rates shall 
be used. Any conflict between EPA and label directions shall be brought to the 
attention of the CM for determination. 

 C. Warning Signs: Post signs in areas of application, warning workers that soil poisoning has been 
applied. Remove signs when areas are covered by other construction. 

 D. Reporting: Contractor shall provide written certification stating: 1) Brand name and 
manufacture of pesticide and material used that contained at least the minimum required 
concentration; and 2) method and rate of application complied with the specified standards. 
Contractor shall submit documents included in the Project Procedures Manual (PPM) as part of 
their reporting duties. 

 E. Contractor shall maintain records of all pesticide applications, maintain an inventory of all 
pesticide labels, and maintain record of personnel training and certifications and vehicle and 
equipment inventories. 

 F. Contractor shall ensure that all pesticides applied on Leased Premises have been pre-approved 
by the CNRH Pest Management Coordinator, MCBH Pest Management Coordinator and 
NAVFAC Pacific Environmental Business Line entomologists. 

 G. Contractor shall submit records of all pesticide applications to the Construction Manager for 
further processing and submittal to CNRH Pest Management Coordinator, MCBH Pest 
Management Coordinator and NAVFAC Pacific Environmental Business Line entomologists 
using the NAVFAC PMR spreadsheet on at least a quarterly basis. 

 H. Place termite barrier in accordance with Termimesh Manufacturer’s instructions. 

END OF SECTION 313116  
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SECTION 312000 - EARTH MOVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Preparing subgrades for slabs-on-grade walks pavements. 
2. Excavating and backfilling for buildings and structures. 
3. Subbase course for concrete walks. 
4. Subbase course and base course for asphalt paving. 
5. Subsurface drainage backfill for walls and trenches. 
6. Excavating and backfilling trenches for utilities and pits for buried utility structures. 
7. Excavating well hole to accommodate elevator-cylinder assembly. 

B. Related Sections: 
 

1. Division 01 Section "Temporary Facilities and Controls" for temporary controls, utilities, 
and support facilities; also for temporary site fencing if not in another Section. 

2. Division 03 Section "Cast-in-Place Concrete" for granular course if placed over vapor 
retarder and beneath the slab-on-grade. 

3. Division 14 Section "Hydraulic Elevators" for excavating well hole to accommodate 
elevator-cylinder assembly. 

4. Divisions 21, 22, 23, 26, 27, 28, and 33 Sections for installing underground mechanical 
and electrical utilities and buried mechanical and electrical structures. 

5. Division 31 Section "Site Clearing" for site stripping, grubbing, stripping topsoil, and 
removal of above- and below-grade improvements and utilities. 

6. Division 31 Section "Dewatering" for lowering and disposing of ground water during 
construction. 

C. REFERENCES: 
 

1. Reference shall be made to the soils investigation report included in the Project Manual.  
The Soils Report shall take precedence if there are nay inconsistencies with this 
specification. 

2. Department of Public Works, County of Kauai, City and County of Honolulu, County of 
Maui, County of Hawaii of the State of Hawaii: 

 
1. Standard Specifications for Public Works Construction, September 1986, as 

applicable to City and County of Honolulu; with exception of paragraph 
“Measurement and Payment”; referred to as “City Standard Specifications”. 
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2. Standard Details for Public Works Construction, September 1984, as applicable to 
City & County of Honolulu; referred to as “City Standard Details”. 

 
3. HOSH – Chapter 132.2 Excavations Trenching and Shoring. 

1.3 SUBMITTALS 

A. Product Data:  For each type of the following manufactured products required: 

1. Geotextiles. 

B. Qualification Data:  For qualified testing agency. 

C. Material Test Reports:  For each on-site soil material proposed for fill and backfill as follows: 

1. Classification according to ASTM D 2487. 
2. Laboratory compaction curve according to ASTM D 1557. 

1.4 QUALITY ASSURANCE 

A. City Standards Specifications:  Section 13-Structure Excavation and Backfill; for Earthwork.  
Section II-Trench Excavation and Backfill and UPC Section 317-Trenching, Excavation and 
backfill; for Trench Excavation and Backfill. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not 
available from excavations.  Recycled asphalt and concrete is acceptable. 

B. Satisfactory Soils:  On-site soils, imported fill or recycled materials with maximum particle size 
of 3” or less with 10-60% passing the No. 200 sieve.  CBR value of 8 or greater and a swell of 
2% or less when tested in accordance with ASTM D 1883. 

C. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch  
sieve and not more than 12 percent passing a No. 200 sieve. 

D. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch  
sieve and not more than 8 percent passing a No. 200  sieve. 

E. Select Granular Fill:  Crushed coralline or balsaltic material:  Well graded with no larger than 3’ 
particles and should contain 10-30 percent passing the No. 200 sieve.  Material should have a 
CBR value of 20 or more and a maximum swell of 1% or less. 
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2.2 ACCESSORIES 

A. Detectable Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches wide 
and 4 mils thick, continuously inscribed with a description of the utility, with metallic core 
encased in a protective jacket for corrosion protection, detectable by metal detector when tape is 
buried up to 30 inches  deep; colored as follows: 

1. Red:  Electric. 
2. Yellow:  Gas, oil, steam, and dangerous materials. 
3. Orange:  Telephone and other communications. 
4. Blue:  Water systems. 
5. Green:  Sewer systems. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earth moving 
operations. 

B. Protect and maintain erosion and sedimentation controls during earth moving operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove 
temporary protection before placing subsequent materials. 

3.2 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on prepared 
subgrades, and from flooding Project site and surrounding area. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 

1. Reroute surface water runoff away from excavated areas.  Do not allow water to 
accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches. 

3.3 EXCAVATION, GENERAL 

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface 
and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil 
materials, and obstructions.   

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials 
and rock, replace with satisfactory soil materials. 
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B.  Classified Excavation:  Excavate to subgrade elevations.  Material to be excavated will be 
classified as earth and rock.   

 

3.4 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch.  If 
applicable, extend excavations a sufficient distance from structures for placing and removing 
concrete formwork, for installing services and other construction, and for inspections. 

3.5 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and 
subgrades. 

3.6 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 
conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher than top of 
pipe or conduit unless otherwise indicated. 

3.7 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the following: 

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 
waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 
3. Testing and inspecting underground utilities. 
4. Removing concrete formwork. 
5. Removing trash and debris. 
6. Removing temporary shoring and bracing, and sheeting. 
7. Installing permanent or temporary horizontal bracing on horizontally supported walls. 

3.8 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding 
course to provide continuous support for bells, joints, and barrels of pipes and for joints, 
fittings, and bodies of conduits. 

C. Trenches under Footings:  Backfill trenches excavated under footings and within 18 inches of 
bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  
Concrete is specified in Division 03 Section "Cast-in-Place Concrete." 
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D. Backfill voids with satisfactory soil while removing shoring and bracing. 

E. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

F. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches  
below subgrade under pavements and slabs. 

3.9 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percent of optimum moisture content. 

3.10 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material 
compacted by heavy compaction equipment, and not more than 4 inches in loose depth for 
material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and 
uniformly along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum dry unit weight 
according to ASTM D 1557: 

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 8 
inches of existing subgrade and each layer of backfill or fill soil material at 95 percent. 

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each 
layer of backfill or fill soil material at 92 percent. 

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and 
compact each layer of backfill or fill soil material at 85 percent. 

4. For utility trenches, compact each layer of initial and final backfill soil material at 85  
percent. 

3.11 GRADING 

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply 
with compaction requirements and grade to cross sections, lines, and elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances. 

3.12 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS 

A. Place subbase course and base course on subgrades free of mud. 
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3.13 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to 
perform tests and inspections. 

B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with 
subsequent earth moving only after test results for previously completed work comply with 
requirements. 

C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed 
to verify design bearing capacities.  Subsequent verification and approval of other footing 
subgrades may be based on a visual comparison of subgrade with tested subgrade when 
approved by Architect. 

D. Testing agency will test compaction of soils in place according to ASTM D 1556, 
ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at 
the following locations and frequencies: 

1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and backfill 
layer, at least one test for every 2000 sq. ft. or less of paved area or building slab, but in 
no case fewer than three tests. 

2. Trench Backfill:  At each compacted initial and final backfill layer, at least one test for 
every 150 feet or less of trench length, but no fewer than two tests. 

E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to 
depth required; recompact and retest until specified compaction is obtained. 

3.14 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep 
free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and 
recompact. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, 
backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to greatest extent possible. 

3.15 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and 
debris, and legally dispose of them off Owner's property. 
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END OF SECTION 312000 
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SECTION 311000 - SITE CLEARING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Protecting existing vegetation to remain. 
2. Removing existing vegetation. 
3. Clearing and grubbing. 
4. Stripping and stockpiling topsoil. 
5. Removing above- and below-grade site improvements. 
6. Disconnecting, capping or sealing, and abandoning site utilities in place. 
7. Temporary erosion- and sedimentation-control measures. 

B. Related Sections: 

1. Division 01 Section "Temporary Facilities and Controls" for temporary utility services, 
construction and support facilities, security and protection facilities, and temporary 
erosion- and sedimentation-control measures. 

2. Division 01 Section "Execution" for field engineering and surveying. 
3. Division 01 Section(s) "Construction Waste Management and Disposal and "Sustainable 

Design Requirements" for additional LEED requirements. 
4. Division 02 Section "Structure Demolition" for demolition of buildings, structures, and 

site improvements. 
5. Division 02 Section "Selective Structure Demolition" for partial demolition of buildings 

or structures. 

1.3 PROJECT CONDITIONS 

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during site-clearing operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 
authorities having jurisdiction. 

B. Do not commence site clearing operations until temporary erosion- and sedimentation-
control and plant-protection measures are in place. 
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C. The following practices are prohibited within protection zones: 

1. Storage of construction materials, debris, or excavated material. 
2. Parking vehicles or equipment. 
3. Foot traffic. 
4. Erection of sheds or structures. 
5. Impoundment of water. 
6. Excavation or other digging unless otherwise indicated. 
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise 

indicated. 

D. Do not direct vehicle or equipment exhaust towards protection zones. 

E. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones. 

F. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly 
moist. 

PART 2 - EXECUTION 

2.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction. 

B. Locate and clearly identify trees, shrubs, and other vegetation to remain each tree trunk at 54 
inches above the ground. 

C. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to Owner. 

2.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 
according to erosion- and sedimentation-control Drawings and requirements of authorities 
having jurisdiction. 

B. Verify that flows of water redirected from construction areas or generated by construction 
activity do not enter or cross protection zones. 

C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction 
until permanent vegetation has been established. 

D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during 
removal. 
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2.3 TREE AND PLANT PROTECTION 

A. General:  Protect trees and plants remaining on-site according to requirements in Division 01 
Section "Temporary Tree and Plant Protection." 

B. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are 
damaged by construction operations, in a manner approved by Architect. 

2.4 EXISTING UTILITIES 

A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in 
place. 

 
1. Owner will arrange to shut off indicated utilities when requested by Contractor. 

B. Locate, identify, and disconnect utilities indicated to be abandoned in place. 

C. Excavate for and remove underground utilities indicated to be removed. 

2.5 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new 
construction. 

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated. 
2. Grind down stumps and remove roots, obstructions, and debris to a depth of 18 inches  

below exposed subgrade. 
3. Use only hand methods for grubbing within protection zones. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material 
unless further excavation or earthwork is indicated. 

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and 
compact each layer to a density equal to adjacent original ground. 

C. Perform all clearing and grubbing in accordance with Section 10 of the Standard Specifications 
and Rules Relating to Soil Erosion Standards and Guidelines, April 1999, of the Department of 
Planning and Permitting, City and County of Honolulu. 

2.6 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate 
new construction. 

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along 
line of existing pavement to remain before removing adjacent existing pavement.  Saw-
cut faces vertically. 
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2.7 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste 
materials including trash and debris, and legally dispose of them off Owner's property. 

B. Separate recyclable materials produced during site clearing from other nonrecyclable materials.  
Store or stockpile without intermixing with other materials and transport them to recycling 
facilities.  Do not interfere with other Project work. 

END OF SECTION 311000 




