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2. Options:

a. Degree of Protection: Type 1.

E. UL BGUZ - Indoor Polymeric Junction and Pull Boxes:

1. Description: Box with a blank cover that serves the purpose of joining different runs of 
raceway or cable.

2. Options:

a. Degree of Protection: Type 1.

F. UL BGUZ - Outdoor Sheet Metal Junction and Pull Boxes:

1. Description: Box with a blank cover that serves the purpose of joining different runs of 
raceway or cable.

2. Options:

a. Degree of Protection: Type 3.

G. UL BGUZ - Outdoor Cast-Metal Junction and Pull Boxes:

1. Description: Box with a blank cover that serves the purpose of joining different runs of 
raceway or cable.

2. Options:

a. Degree of Protection: Type 3.

H. UL BGUZ - Outdoor Polymeric Junction and Pull Boxes:

1. Description: Box with a blank cover that serves the purpose of joining different runs of 
raceway or cable.

2. Options:

a. Degree of Protection: Type 3.

2.4 COVER PLATES FOR DEVICES BOXES

A. Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for 
intended location and use.

2. Listing Criteria: UL CCN QCIT or UL CCN QCMZ; including UL 514D.
3. Wallplate-Securing Screws: Metal with head color to match wallplate finish.

B. Source Quality Control:

1. Product Data: Prepare and submit catalog cuts, brochures, and performance data illustrating
size, physical appearance, and other characteristics of product.

2. Sustainable Design Submittals: Prepare and submit the following documentation for adhesive 
solvents:
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3. Manufacturer's Published Instructions: Prepare and submit installation, testing, and operating 
instructions for product.

C. UL QCIT or QCMZ - Metallic Cover Plates for Device Boxes:
1. Options:

a. Damp and Wet Locations: Listed, labeled, and marked for location and use. Provide 
gaskets and accessories necessary for compliance with listing.

b. Wallplate Material: 0.032 inch (0.8 mm) thick, Type 302/304 non-magnetic stainless
steel with brushed finish.

D. UL QCIT or QCMZ - Nonmetallic Cover Plates for Device Boxes:
1. Options:

a. Damp and Wet Locations: Listed, labeled, and marked for location and use. Provide 
gaskets and accessories necessary for compliance with listing.

b. Wallplate Material: 0.060 inch (1.5 mm) thick, high-impact thermoplastic (nylon) with 
smooth finish and color matching wiring device.

c. Color: As indicated on architectural Drawings.

E. UL QCIT or QCMZ - Illuminating Cover Plates for Device Boxes:
1. Options:

a. Damp and Wet Locations: Listed, labeled, and marked for location and use. Provide 
gaskets and accessories necessary for compliance with listing.

b. Wallplate Material: 0.060 inch (1.5 mm) thick, high-impact thermoplastic (nylon) with 
smooth finish and color matching wiring device. 

c. Color: As indicated on architectural Drawings.

2.5 HOODS FOR OUTLET BOXES

A. Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for 
intended location and use.

2. Listing Criteria:

a. UL CCN QCIT or UL CCN QCMZ; including UL 514D.
b. Receptacle, Hood, Cover Plate, Gaskets, and Seals: UL 498 Supplement SA when 

mated with box or enclosure complying with UL 514A, UL 514C, or UL 50E.

3. Mounts to box using fasteners different from wiring device.

B. Source Quality Control:

1. Product Data: Prepare and submit catalog cuts, brochures, and performance data illustrating
size, physical appearance, and other characteristics of product.

2. Manufacturer's Published Instructions: Prepare and submit installation, testing, and operating 
instructions for product.
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C. UL QCIT or QCMZ - Retractable or Reattachable Hoods for Outlet Boxes:
1. Options:.

a. Provides gray weatherproof, "while-in-use" cover.

D. UL QCIT or QCMZ - Extra-Duty, While-in-Use Hoods for Outlet Boxes:
1. Additional Characteristics: Marked "Extra-Duty" in accordance with UL 514D.
2. Options:

a. Provides gray weatherproof, "while-in-use" cover.
b. Manufacturer may combine nonmetallic device box with hood as extra-duty rated 

assembly.

PART 3 - EXECUTION

3.1 PREPARATION

A. Shop Drawings: Prepare and submit the following:

1. Shop Drawings for Floor Boxes: Show that floor boxes are located to avoid interferences and 
are structurally allowable. Indicate floor thickness at location where boxes are embedded in 
concrete floors and underfloor clearances where boxes are installed in raised floors.

3.2 SELECTION OF BOXES AND COVERS FOR ELECTRICAL SYSTEMS

A. Unless more stringent requirements are specified in Contract Documents or manufacturers'
published instructions, comply with NFPA 70 for selection of boxes and enclosures. Consult 
Architect for resolution of conflicting requirements.

B. Degree of Protection:

1. Outdoors:

a. Type 3R unless otherwise indicated.
b. Locations Exposed to Hosedown: Type 4.
c. Locations Subject to Potential Flooding: Type 6P.
d. Locations Aboveground Where Mechanism Must Operate When Ice Covered:

Type 3S.

2. Indoors:

a. Type 1 unless otherwise indicated.
b. Damp or Dusty Locations: Type 4.
c. Surface Mounted in Kitchens and Other Locations Exposed to Oil or Coolants: 

Type 12.
d. Flush Mounted in Kitchens and Other Locations Exposed to Oil or Coolants: Type 12K.
e. Locations Exposed to Airborne Dust, Lint, Fibers, or Flyings: Type 4.
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f. Locations Exposed to Hosedown: Type 4.

C. Exposed Boxes Installed Less Than 2.5 m (8 ft) Above Floor:

1. Provide cast-metal boxes.
2. Provide exposed cover. Flat covers with angled mounting slots or knockouts are prohibited.

3.3 INSTALLATION OF BOXES AND COVERS FOR ELECTRICAL SYSTEMS

A. Comply with manufacturer's published instructions.

B. Reference Standards for Installation: Unless more stringent installation requirements are specified in 
Contract Documents or manufacturers' published instructions, comply with the following:

1. Outlet, Device, Pull, and Junction Boxes: Article 314 of NFPA 70.
2. Consult Architect for resolution of conflicting requirements.

C. Special Installation Techniques:

1. Provide boxes in wiring and raceway systems wherever required for pulling of wires, making 
connections, and mounting of devices or fixtures.

2. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not 
individually indicated, give priority to ADA requirements. Install boxes with height measured 
to top of box unless otherwise indicated.

3. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry 
block, and install box flush with surface of wall. Prepare block surfaces to provide a flat
surface for a raintight connection between box and cover plate or supported equipment and 
box, whether installed indoors or outdoors.

4. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 
vertical channel.

5. Locate boxes so that cover or plate will not span different building finishes.
6. Support boxes in recessed ceilings independent of ceiling tiles and ceiling grid.
7. Support boxes of three gangs or more from more than one side by spanning two framing 

members or mounting on brackets specifically designed for purpose.
8. Fasten junction and pull boxes to, or support from, building structure. Do not support boxes 

by conduits.
9. Set metal floor boxes level and flush with finished floor surface.
10. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.
11. Do not install aluminum boxes, enclosures, or fittings in contact with concrete or earth.
12. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings 

in the locknut area prior to assembling conduit to enclosure to ensure a continuous ground 
path.

13. Boxes and Enclosures in Areas or Walls with Acoustical Requirements:

a. Seal openings and knockouts in back and sides of boxes and enclosures with 
acoustically rated putty.
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b. Provide gaskets for wallplates and covers.

14. Identification: Provide labels for boxes and associated electrical equipment.

a. Identify field-installed conductors, interconnecting wiring, and components.
b. Provide warning signs.
c. Label each box with engraved metal or laminated-plastic nameplate.

D. Interfaces with Other Work:

1. Coordinate installation of new products for electrical systems with existing conditions.

2. Coordinate with Section 260573.13 "Short-Circuit Studies" for determining available fault 
current on input feeder.

3.4 CLEANING

A. Remove construction dust and debris from boxes before installing wallplates, covers, and hoods.

3.5 PROTECTION

A. After installation, protect boxes from construction activities. Remove and replace items that are 
contaminated, defaced, damaged, or otherwise caused to be unfit for use prior to acceptance by 
Owner.

END OF SECTION 260533.16
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SECTION 260543 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL   
SYSTEMS

PART 1 - GENERAL

PART 2 - RELATED DOCUMENTS

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

2.2 SUMMARY

A. Section Includes:

1. Metal conduits and fittings, including GRC and PVC-coated steel conduit.
2. Precast concrete handholes.
3. Polymer concrete handholes and boxes with polymer concrete cover.

2.3 DEFINITIONS

A. Direct Buried: Duct or a duct bank that is buried in the ground, without any additional 
casing materials such as concrete.

B. GRC: Galvanized rigid (steel) conduit.

2.4 ACTION SUBMITTALS

A. Shop Drawings:

1. Factory-Fabricated Handholes and Boxes Other Than Precast Concrete:

a. Include dimensioned plans, sections, and elevations, and fabrication and 
installation details.

b. Include duct entry provisions, including locations and duct sizes.
c. Include cover design.
d. Include grounding details.
e. Include dimensioned locations of cable rack inserts, and pulling-in and lifting 

irons.

2.5 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: For duct and duct bank. Show duct profiles and coordination 
with other utilities and underground structures.
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1. Include plans and sections, drawn to scale, and show bends and locations of 
expansion fittings.

2. Drawings shall be signed and sealed by a qualified professional engineer.

B. Qualification Data: For professional engineer and testing agency responsible for testing 
nonconcrete handholes and boxes.

C. Product Certificates: For concrete and steel used in precast concrete handholes, as 
required by ASTM C858.

D. Source quality-control reports.

E. Field quality-control reports.

2.6 MAINTENANCE MATERIALS SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents.

B. Furnish cable-support stanchions, arms, and associated fasteners in quantities equal to 
5 percent of quantity of each item installed.

2.7 QUALITY ASSURANCE

A. Testing Agency Qualifications: Qualified according to ASTM E329 for testing indicated.

2.8 FIELD CONDITIONS

A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities 
occupied by Owner or others unless permitted under the following conditions, and then 
only after arranging to provide temporary electrical service according to requirements 
indicated:

1. Notify Construction Manager no fewer than two days in advance of proposed 
interruption of electrical service.

2. Do not proceed with interruption of electrical service without Construction 
Manager’s written permission.

B. Ground Water: Assume ground-water level is at grade level unless a lower water table 
is noted on Drawings.

C. Ground Water: Assume ground-water level is 36 inches (900 mm) below ground surface 
unless a higher water table is noted on Drawings.
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PART 3 - PRODUCTS

3.1 METAL CONDUIT AND FITTINGS

A. GRC: Comply with ANSI C80.1 and UL 6.

B. Coated Steel Conduit: PVC-coated GRC.

1. Comply with NEMA RN 1.
2. Coating Thickness: 0.040 inch (1 mm), minimum.

C. Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory, 
and marked for intended location and application.

3.2 RIGID NONMETALLIC DUCT

A. Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory, 
and marked for intended location and application.

B. Solvents and Adhesives: As recommended by conduit manufacturer.

3.3 PRECAST CONCRETE HANDHOLES AND BOXES

A. Description: Factory-fabricated, reinforced-concrete, monolithically poured walls and 
bottom unless open-bottom enclosures are indicated. Frame and cover shall form top of 
enclosure and shall have load rating consistent with that of handhole or box.

B. Comply with ASTM C858 for design and manufacturing processes.

C. Frame and Cover: Weatherproof cast-iron frame, with cast-iron cover with recessed 
cover hook eyes and tamper-resistant, captive, cover-securing bolts.

D. Frame and Cover: Weatherproof steel frame, with steel cover with recessed cover hook 
eyes and tamper-resistant, captive, cover-securing bolts.

E. Frame and Cover: Weatherproof steel frame, with hinged steel access door assembly 
with tamper-resistant, captive, cover-securing bolts.

1. Cover Hinges: Concealed, with hold-open ratchet assembly.
2. Cover Handle: Recessed.

F. Frame and Cover: Weatherproof aluminum frame with hinged aluminum access door 
assembly with tamper-resistant, captive, cover-securing bolts.

1. Cover Hinges: Concealed, with hold-open ratchet assembly.
2. Cover Handle: Recessed.

G. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
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H. Cover Legend: Molded lettering, “ELECTRIC” “FIBER” “COMMUNICATIONS” or similar.

I. Configuration: Units shall be designed for flush burial and have open bottom unless 
otherwise indicated.

J. Extensions and Slabs: Designed to mate with bottom of enclosure. Same material as 
enclosure.

1. Extension shall provide increased depth of 12 inches (300 mm).
2. Slab: Same dimensions as bottom of enclosure, and arranged to provide closure.

K. Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability 
properties necessary to withstand maximum hydrostatic pressures at the installation 
location with the ground-water level at grade.

L. Knockout Panels: Precast openings in walls, arranged to match dimensions and 
elevations of approaching duct, plus an additional 12 inches (300 mm) vertically and 
horizontally to accommodate alignment variations.

1. Center window location.
2. Knockout panels shall be located no less than 6 inches (150 mm) from interior 

surfaces of walls, floors, or frames and covers of handholes, but close enough to 
corners to facilitate racking of cables on walls.

3. Knockout panel opening shall have cast-in-place, welded-wire fabric reinforcement 
for field cutting and bending to tie in to concrete envelopes of duct.

4. Knockout panels shall be framed with at least two additional No. 3 steel reinforcing 
bars in concrete around each opening.

5. Knockout panels shall be 1-1/2 to 2 inches (38 to 50 mm) thick.

M. Handholes 12 inches wide by 24 inches long (300 mm wide by 600 mm long) and larger 
shall have inserts for cable racks and pulling-in irons installed before concrete is poured.

3.4 POLYMER CONCRETE HANDHOLES AND BOXES WITH POLYMER CONCRETE 
COVER

A. Description: Molded of sand and aggregate, bound together with a polymer resin, and 
reinforced with steel or fiberglass or a combination of the two.

B. Standard: Comply with SCTE 77. Comply with tier requirements in “Underground 
Enclosure Application” Article.

C. Configuration: Units shall be designed for flush burial and have open bottom unless 
otherwise indicated.

D. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural 
load rating consistent with enclosure.

E. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

F. Cover Legend: Molded lettering, “ELECTRIC” “FIBER” “COMMUNICATIONS” or similar.
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G. Direct-Buried Wiring Entrance Provisions: Knockouts equipped with insulated bushings 
or end-bell fittings, selected to suit box material, sized for wiring indicated, and arranged 
for secure, fixed installation in enclosure wall.

H. Handholes 12 inches wide by 24 inches long (300 mm wide by 600 mm long) and larger 
shall have factory-installed inserts for cable racks and pulling-in irons.

3.5 SOURCE QUALITY CONTROL

A. Test and inspect precast concrete utility structures according to ASTM C1037.

B. Nonconcrete Handhole and Pull-Box Prototype Test: Test prototypes of manholes and 
boxes for compliance with SCTE 77. Strength tests shall be for specified tier ratings of 
products supplied.

1. Tests of materials shall be performed by an independent testing agency.
2. Strength tests of complete boxes and covers shall be by an independent testing 

agency or manufacturer. A qualified registered professional engineer shall certify 
tests by manufacturer.

3. Testing machine pressure gages shall have current calibration certification, 
complying with ISO 9000 and ISO 10012, and traceable to NIST standards.

PART 4 - EXECUTION

4.1 PREPARATION

A. Coordinate layout and installation of duct, duct bank, manholes, handholes, and boxes 
with final arrangement of other utilities, site grading, and surface features as determined 
in the field. Notify Architect if there is a conflict between areas of excavation and existing 
structures or archaeological sites to remain.

B. Coordinate elevations of duct and duct-bank entrances into manholes, handholes, and 
boxes with final locations and profiles of duct and duct banks, as determined by 
coordination with other utilities, underground obstructions, and surface features. Revise 
locations and elevations as required to suit field conditions and to ensure that duct and 
duct bank will drain to manholes and handholes, and as approved by Architect.

4.2 EARTHWORK

A. Excavation and Backfill: do not use heavy-duty, hydraulic-operated, compaction 
equipment.

B. Restore surface features at areas disturbed by excavation, and re-establish original 
grades unless otherwise indicated. Replace removed sod immediately after backfilling is 
completed.
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C. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work. 
Restore vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, 
sprigging, and mulching. 

D. Cut and patch existing pavement in the path of underground duct, duct bank, and 
underground structures.

4.3 INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE

A. Install handholes and boxes level and plumb and with orientation and depth coordinated 
with connecting duct, to minimize bends and deflections required for proper entrances. 
Use box extension if required to match depths of duct, and seal joint between box and 
extension as recommended by manufacturer.

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, 
graded from 1/2-inch (12.5-mm) sieve to No. 4 (4.75-mm) sieve and compacted to same 
density as adjacent undisturbed earth.

C. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and 
insulators, as required for installation and support of cables and conductors and as 
indicated. Select arm lengths to be long enough to provide spare space for future cables, 
but short enough to preserve adequate working clearances in enclosure.

D. Field cut openings for duct according to enclosure manufacturer’s written instructions. 
Cut wall of enclosure with a tool designed for material to be cut. Size holes for terminating 
fittings to be used, and seal around penetrations after fittings are installed.

4.4 GROUNDING

A. Ground underground ducts and utility structures.

4.5 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Demonstrate capability and compliance with requirements on completion of 
installation of underground duct, duct bank, and utility structures.

2. Pull solid aluminum or wood test mandrel through duct to prove joint integrity and 
adequate bend radii, and test for out-of-round duct. Provide a minimum 12-inch- 
(300-mm-) long mandrel equal to duct size minus 1/4 inch (6 mm). If obstructions 
are indicated, remove obstructions and retest.

B. Correct deficiencies and retest as specified above to demonstrate compliance.

C. Prepare test and inspection reports.
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4.6 CLEANING

A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length 
of duct until duct cleaner indicates that duct is clear of dirt and debris. Follow with rubber 
duct swab for final cleaning and to assist in spreading lubricant throughout ducts.

B. Clean internal surfaces of manholes, including sump.

1. Sweep floor, removing dirt and debris.
2. Remove foreign material.

END OF SECTION 260543
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

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. Color and legend requirements for raceways, conductors, and warning labels and signs.
2. Labels.
3. Bands and tubes.
4. Tapes and stencils.
5. Tags.
6. Signs.
7. Cable ties.
8. Paint for identification.
9. Fasteners for labels and signs.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for electrical identification products.

B. Samples: For each type of label and sign to illustrate composition, size, colors, lettering style, 
mounting provisions, and graphic features of identification products.

C. Identification Schedule: For each piece of electrical equipment and electrical system components 
to be an index of nomenclature for electrical equipment and system components used in 
identification signs and labels. Use same designations indicated on Drawings.

D. Delegated-Design Submittal: For arc-flash hazard study.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Comply with ASME A13.1[ and IEEE C2].

B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
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D. Comply with ANSI Z535.4 for safety signs and labels.

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used 
by label printers, shall comply with UL 969.

2.2 COLOR AND LEGEND REQUIREMENTS

A. Color-Coding for 600 V or Less:
1. Colors for 208/120-V Circuits:

a. Phase A: Black.
b. Phase B: Red.
c. Phase C: Blue.
d. Neutral: White
e. Ground: Green

2. Colors for 240-V Circuits:

a. Phase A: Black.
b. Phase B: Red.
c. Neutral: White
d. Ground: Green

3. Colors for 480/277-V Circuits:

a. Phase A: Brown.
b. Phase B: Orange.
c. Phase C: Yellow.
d. Neutral: Gray
e. Ground: Green

4. Colors for Isolated Grounds: Green with yellow stripe.

B. Warning labels and signs shall include, but are not limited to, the following legends:

1. Multiple Power Source Warning: “DANGER - ELECTRICAL SHOCK HAZARD - 
EQUIPMENT HAS MULTIPLE POWER SOURCES.”

2. Workspace Clearance Warning: “WARNING - OSHA REGULATION - AREA IN FRONT 
OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES (915 MM).”

C. Equipment Identification Labels:

1. Black letters on a white field.

2.3 LABELS

A. Vinyl Wraparound Labels: Preprinted, flexible labels laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound clear adhesive tape for securing label ends.

B. Snap-around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, with 
diameters sized to suit diameters and that stay in place by gripping action.
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C. Self-Adhesive Wraparound Labels: Preprinted, 3-mil- (0.08-mm-) thick, vinyl flexible label with 
acrylic pressure-sensitive adhesive.
1. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating, protective 

shield over the legend. Labels sized such that the clear shield overlaps the entire printed 
legend.

2. Marker for Labels: Permanent, waterproof, black ink marker recommended by tag 
manufacturer.

3. Marker for Labels: Machine-printed, permanent, waterproof, black ink recommended by 
printer manufacturer.

D. Self-Adhesive Labels: Vinyl, thermal, transfer-printed, 3-mil- (0.08-mm-) thick, multicolor, 
weather- and UV-resistant, pressure-sensitive adhesive labels, configured for intended use and 
location.
1. Minimum Nominal Size:

a. 1-1/2 by 6 inches (37 by 150 mm) for raceway and conductors.
b. 3-1/2 by 5 inches (76 by 127 mm) for equipment.
c. As required by authorities having jurisdiction.

2.4 TAPES AND STENCILS

A. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process.

B. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mils 
(0.08 mm) thick by 1 to 2 inches (25 to 50 mm) wide; compounded for outdoor use.

C. Underground-Line Warning Tape:
1. Tape:

a. Recommended by manufacturer for the method of installation and suitable to identify 
and locate underground electrical and communications lines.

b. Printing on tape shall be permanent and shall not be damaged by burial operations.
c. Tape material and ink shall be chemically inert and not subject to degradation when 

exposed to acids, alkalis, and other destructive substances commonly found in soils.

2. Color and Printing:

a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, and 
ANSI Z535.5.

b. Inscriptions for Red-Colored Tapes: “ELECTRIC LINE, HIGH VOLTAGE” 
c. Inscriptions for Orange-Colored Tapes: “TELEPHONE CABLE, CATV CABLE, 

COMMUNICATIONS CABLE, OPTICAL FIBER CABLE”.

2.5 TAGS

A. Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch (50 by 50 by 1.3 mm), with stamped legend, 
punched for use with self-locking cable tie fastener.

B. Nonmetallic Preprinted Tags: Polyethylene tags, 0.015 inch (0.38 mm) thick, color-coded for 
phase and voltage level, with factory printed permanent designations; punched for use with self-
locking cable tie fastener.
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2.6 SIGNS

A. Laminated Acrylic or Melamine Plastic Signs:
1. Engraved legend.
2. Thickness:

a. For signs up to 20 sq. in. (129 sq. cm), minimum 1/16 inch (1.6 mm) thick.
b. For signs larger than 20 sq. in. (129 sq. cm), 1/8 inch (3.2 mm) thick.
c. Engraved legend with white letters on a black background.
d. Punched or drilled for mechanical fasteners with 1/4-inch (6.4-mm) grommets in 

corners for mounting or Self-adhesive.
e. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment.

2.7 CABLE TIES

A. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, and 
Type 6/6 nylon.

B. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight, 
self-extinguishing, one piece, self-locking, and Type 6/6 nylon.

C. Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and self-locking.
1. UL 94 Flame Rating: 94V-0.

2.8 MISCELLANEOUS IDENTIFICATION PRODUCTS

A. Paint: Comply with requirements in painting Sections for paint materials and application 
requirements. Retain paint system applicable for surface material and location (exterior or 
interior).

B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1 PREPARATION

A. Self-Adhesive Identification Products: Before applying electrical identification products, clean 
substrates of substances that could impair bond, using materials and methods recommended by 
manufacturer of identification product.

3.2 INSTALLATION

A. Verify and coordinate identification names, abbreviations, colors, and other features with 
requirements in other Sections requiring identification applications, Drawings, Shop Drawings, 
manufacturer’s wiring diagrams, and operation and maintenance manual. Use consistent 
designations throughout Project.

B. Install identifying devices before installing acoustical ceilings and similar concealment.
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C. Verify identity of each item before installing identification products.

D. Coordinate identification with Project Drawings, manufacturer’s wiring diagrams, and operation 
and maintenance manual.

E. Apply identification devices to surfaces that require finish after completing finish work.

F. Install signs with approved legend to facilitate proper identification, operation, and maintenance 
of electrical systems and connected items.

G. System Identification for Raceways and Cables under 600 V: Identification shall completely 
encircle cable or conduit. Place identification of two-color markings in contact, side by side.

1. Secure tight to surface of conductor, cable, or raceway.

H. System Identification for Raceways and Cables over 600 V: Identification shall completely 
encircle cable or conduit. Place adjacent identification of two-color markings in contact, side by 
side.

1. Secure tight to surface of conductor, cable, or raceway.

I. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, and 
signal connections.

J. Self-Adhesive Vinyl Tape: Secure tight to surface at a location with high visibility and accessibility.

1. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum 
distance of 6 inches (150 mm) where splices or taps are made. Apply last two turns of tape 
with no tension to prevent possible unwinding.

K. Underground Line Warning Tape:

1. During backfilling of trenches, install continuous underground-line warning tape directly 
above cable or raceway at 6 to 8 inches (150 to 200 mm) below finished grade. Use multiple 
tapes where width of multiple lines installed in a common trench exceeds 16 inches (400 
mm) overall.

2. Limit use of underground-line warning tape to direct-buried cables.
3. Install underground-line warning tape for direct-buried cables and cables in raceways.

L. Metal Tags:

1. Place in a location with high visibility and accessibility.
2. Secure using cable ties.

M. Nonmetallic Preprinted Tags:

1. Place in a location with high visibility and accessibility.
2. Secure using cable ties.

N. Laminated Acrylic or Melamine Plastic Signs:

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to the 
location and substrate.
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2. Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) high letters 
on 1-1/2-inch- (38-mm-) high sign; where two lines of text are required, use labels 2 inches 
(50 mm) high.

O. Cable Ties: General purpose, for attaching tags, except as listed below:

1. Outdoors: UV-stabilized nylon.
2. In Spaces Handling Environmental Air: Plenum rated.

END OF SECTION 260553
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SECTION 260573.13 - SHORT-CIRCUIT STUDIES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Computer-based, fault-current study to determine minimum interrupting capacity of
circuit protective devices.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional
abbreviations, definitions, submittals, qualifications, testing agencies, and other
Project requirements applicable to Work specified in this Section.

1.2 DEFINITIONS

A. Existing to Remain: Existing items of construction that are not to be removed and that are 
not otherwise indicated to be removed and salvaged, or removed and reinstalled. Existing to 
remain items must remain functional throughout construction period.

B. One-Line Diagram: A diagram that shows, by means of single lines and graphic symbols, the 
course of an electric circuit or system of circuits and the component devices or parts used 
therein.

C. Protective Device: A device that senses when an abnormal current flow exists and then
removes the affected portion of the circuit from the system.

D. SCCR: Short-circuit current rating.

E. Service: The conductors and equipment for delivering electric energy from the serving utility 
to the wiring system of the premises served.

F. Single-Line Diagram: See "One-Line Diagram."

1.3 ACTION SUBMITTALS

A. Product Data:

1. For power system analysis software to be used for studies.

B. Short-Circuit Study Report:

1. Submit the following after approval of system protective devices submittals. Submittals 
must be in digital form.
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a. Short-circuit study input data, including completed computer program input data 
sheets.

b. Submit study report for action prior to receiving final approval of distribution 
equipment submittals. If formal completion of studies will cause delay in 
equipment manufacturing, obtain approval from Architect for preliminary 
submittal of sufficient study data to ensure that selection of devices and 
associated characteristics is satisfactory..

c. Revised one-line diagram, reflecting field investigation results and results of 
short-circuit study.

1.4 INFORMATIONAL SUBMITTALS

A. Product Certificates: For short-circuit study software, certifying compliance with IEEE 399.

1.5 QUALITY ASSURANCE

A. Study must be performed using commercially developed and distributed software designed 
specifically for power system analysis.

B. Software algorithms must comply with requirements of standards and guides specified in this 
Section.

C. Manual calculations are unacceptable.

PART 2 - PRODUCTS

2.1 POWER SYSTEM ANALYSIS SOFTWARE

A. Comply with IEEE 399 and IEEE 551.

B. Analytical features of power systems analysis software program must have capability to 
calculate "mandatory," "very desirable," and "desirable" features as listed in IEEE 399.

C. Computer software program must be capable of plotting and diagramming time-current-
characteristic curves as part of its output.

D. Computer program must be designed to perform short-circuit studies or have function, 
component, or add-on module designed to perform short-circuit studies.

E. Computer program must be developed under supervision of licensed professional engineer 
who holds IEEE Computer Society's Certified Software Development Professional 
certification.
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2.2 SHORT-CIRCUIT STUDY REPORT CONTENTS

A. Executive summary of study findings.

B. Study descriptions, purpose, basis, and scope. Include case descriptions, definition of terms, 
and guide for interpretation of results.

C. One-line diagram of modeled power system, showing the following:

1. Protective device designations and ampere ratings.
2. Conductor types, sizes, and lengths.
3. Transformer kVA and voltage ratings.
4. Motor and generator designations and kVA ratings.
5. Switchgear, switchboard, motor-control center, and panelboard designations and 

ratings.
6. Derating factors and environmental conditions.
7. Any revisions to electrical equipment required by study.

D. Comments and recommendations for system improvements or revisions in written document, 
separate from one-line diagram.

E. Protective Device Evaluation:

1. Evaluate equipment and protective devices and compare to available short-circuit 
currents. Verify that equipment withstand ratings exceed available short-circuit current 
at equipment installation locations.

2. Tabulations of circuit breaker, fuse, and other protective device ratings versus 
calculated short-circuit duties.

3. For 600 V overcurrent protective devices, ensure that interrupting ratings are equal to 
or higher than calculated 1/2-cycle symmetrical fault current.

4. For devices and equipment rated for asymmetrical fault current, apply multiplication 
factors listed in standards to 1/2-cycle symmetrical fault current.

5. Verify adequacy of phase conductors at maximum three-phase bolted fault currents; 
verify adequacy of equipment grounding conductors and grounding electrode 
conductors at maximum ground-fault currents. Ensure that short-circuit withstand 
ratings are equal to or higher than calculated 1/2-cycle symmetrical fault current.

F. Short-Circuit Study Input Data:

1. One-line diagram of system being studied.
2. Power sources available.
3. Manufacturer, model, and interrupting rating of protective devices.
4. Conductors.
5. Transformer data.

G. Short-Circuit Study Output Reports:

1. Low-Voltage Fault Report: Three-phase and unbalanced fault calculations, showing
the following for each overcurrent device location:
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a. Voltage.
b. Calculated fault-current magnitude and angle.
c. Fault-point X/R ratio.
d. Equivalent impedance.

2. Momentary Duty Report: Three-phase and unbalanced fault calculations, showing the 
following for each overcurrent device location:

a. Voltage.
b. Calculated symmetrical fault-current magnitude and angle.
c. Fault-point X/R ratio.
d. Calculated asymmetrical fault currents:

1) Based on fault-point X/R ratio.
2) Based on calculated symmetrical value multiplied by 1.6.
3) Based on calculated symmetrical value multiplied by 2.7.

3. Interrupting Duty Report: Three-phase and unbalanced fault calculations, showing the 
following for each overcurrent device location:

a. Voltage.
b. Calculated symmetrical fault-current magnitude and angle.
c. Fault-point X/R ratio.
d. No AC Decrement (NACD) ratio.
e. Equivalent impedance.
f. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on 

symmetrical basis.
g. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on total basis.

PART 3 - EXECUTION

3.1 POWER SYSTEM DATA

A. Obtain data necessary for conduct of study.

1. Verify completeness of data supplied on one-line diagram. Call discrepancies to 
Architect's attention.

2. For equipment included as Work of this Project, use characteristics submitted under 
provisions of action submittals and information submittals for this Project.

3. For equipment that is existing to remain, obtain required electrical distribution system 
data by field investigation and surveys, conducted by qualified technicians and 
engineers in accordance with NFPA 70E.

B. Gather and tabulate required input data to support short-circuit study. Comply with 
requirements in Section 017839 "Project Record Documents" for recording circuit protective 
device characteristics. Record data on Record Document copy of one-line diagram. Comply 
with recommendations in IEEE 551 as to amount of detail that is required to be acquired in 
field. Field data gathering must be by, or under supervision 
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of, qualified electrical professional engineer. Data include, but are not limited to, the 
following:

1. Product Data for Project's overcurrent protective devices involved in overcurrent 
protective device coordination studies. Use equipment designation tags that are
consistent with electrical distribution system diagrams, overcurrent protective device 
submittals, input and output data, and recommended device settings.

2. Obtain electrical power utility impedance at service.
3. Power sources and ties.
4. For transformers, include kVA, primary and secondary voltages, connection type, 

impedance, X/R ratio, taps measured in percent, and phase shift.
5. For reactors, provide manufacturer and model designation, voltage rating, and

impedance.
6. For circuit breakers and fuses, provide manufacturer and model designation. List type 

of breaker, type of trip, SCCR, current rating, and breaker settings.
7. Generator short-circuit current contribution data, including short-circuit reactance, 

rated kVA, rated voltage, and X/R ratio.
8. Busway manufacturer and model designation, current rating, impedance, lengths, and 

conductor material.
9. Motor horsepower and NEMA MG 1 code letter designation.
10. Conductor sizes, lengths, number, conductor material and conduit material (magnetic 

or nonmagnetic).
11. Derating factors.

3.2 SHORT-CIRCUIT STUDY

A. Perform study following general study procedures contained in IEEE 399.

B. Calculate short-circuit currents according to IEEE 551.

C. Base study on device characteristics supplied by device manufacturer.

D. Extent of electrical power system to be studied is indicated on Drawings.

E. Begin short-circuit current analysis at service, extending down to system overcurrent 
protective devices as follows:

1. To normal system low-voltage load buses where fault current is 5 kA or less.

F. Study electrical distribution system from normal and alternate power sources throughout 
electrical distribution system for Project. Study cases of system-switching configurations and 
alternate operations that could result in maximum fault conditions.

G. Include ac fault-current decay from induction motors, synchronous motors, and 
asynchronous generators and apply to low- and medium-voltage, three-phase ac systems. 
Also account for fault-current dc decrement to address asymmetrical requirements of 
interrupting equipment.

H. Calculate short-circuit momentary and interrupting duties for three-phase bolted fault and 
single line-to-ground fault at each equipment indicated on one-line diagram.
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1. For grounded systems, provide bolted line-to-ground fault-current study for areas as 
defined for three-phase bolted fault short-circuit study.

I. Include in report identification of protective device applied outside its capacity.

END OF SECTION 260573.13
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SECTION 260923 - LIGHTING CONTROL DEVICES

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. Time switches.
2. Photoelectric switches.
3. Lighting contactors.

B. Related Requirements:

1. Section 260943.23 “Relay-Based Lighting Controls”.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Interconnection diagrams showing field-installed wiring.
2. Include diagrams for power, signal, and control wiring.

1.4 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Reflected ceiling plan(s) and elevations, drawn to scale, on 
which the following items are shown and coordinated with each other, using input from 
installers of the items involved:

1. Suspended ceiling components.
2. Structural members to which equipment will be attached.

B. Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For each type of lighting control device to include in 
operation and maintenance manuals.

B. Software and Firmware Operational Documentation:

1. Software operating and upgrade manuals.
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2. Program Software Backup: On USB media. Provide names, versions, and website 
addresses for locations of installed software.

3. Device address list.
4. Printout of software application and graphic screens.

1.6 WARRANTY

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace lighting 
control devices that fail(s) in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Faulty operation of lighting control software.
b. Faulty operation of lighting control devices.

2. Warranty Period: Two year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

A. Products:  Subject to compliance with requirements, provide one of the following:

1) Cooper.
2) Hubbell.
3) Leviton.
4) Pass & Seymour.
5) PLC MULTIPOINT, INC.
6) Wattstopper.

2.2 TIME SWITCHES

A. Electronic Time Switches: Solid state, programmable, with alphanumeric display; 
complying with UL 917.

1. Listed and labeled as defined in NFPA 70 and marked for intended location and 
application.

2.3 OUTDOOR PHOTOELECTRIC SWITCHES

A. Description: Solid state, with dry contacts rated for to operate connected relay, contactor 
coils, or microprocessor input; complying with UL 773A, and compatible with ballasts and 
LED lamps.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked 
for intended location and application.

2. Light-Level Monitoring Range: 1.5 to 10 fc (16.14 to 108 lux), with an adjustment for 
turn-on and turn-off levels within that range and a directional lens in front of the 
photocell to prevent fixed light sources from causing turn-off.
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3. Time Delay: Fifteen-second minimum, to prevent false operation.
4. Surge Protection: Metal-oxide varistor.
5. Mounting: Twist lock complies with NEMA C136.10, with base-and-stem mounting 

or stem-and-swivel mounting accessories as required to direct sensor to the north 
sky exposure.

6. Failure Mode: Luminaire stays ON.

2.4 LIGHTING CONTACTORS

A. Description: Electrically operated and mechanically held, combination-type lighting 
contactors with non-fused disconnect, complying with NEMA ICS 2 and UL 508.

1. Current Rating for Switching: Listing or rating consistent with type of load served, 
including tungsten filament, inductive, and high-inrush ballast (ballast with 15 
percent or less THD of normal load current).

2. Fault Current Withstand Rating: Equal to or exceeding the available fault current at 
the point of installation.

3. Enclosure: Comply with NEMA 250.
4. Provide with control and pilot devices as indicated on Drawings matching the NEMA 

type specified for the enclosure.

2.5 CONDUCTORS AND CABLES

A. Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 
AWG.  Comply with requirements in Section 260519 “Low-Voltage Electrical Power 
Conductors and Cables.”

B. Classes 2 and 3 Control Cable: Multi-conductor cable with stranded-copper conductors 
not smaller than No. 18 AWG.  Comply with requirements in Section 260519 “Low-
Voltage Electrical Power Conductors and Cables.”

C. Class 1 Control Cable: Multi-conductor cable with stranded-copper conductors not 
smaller than No. 14 AWG.  Comply with requirements in Section 260519 “Low-Voltage 
Electrical Power Conductors and Cables.”

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine lighting control devices before installation. Reject lighting control devices that 
are wet, moisture damaged, or mold damaged.

B. Examine walls and ceilings for suitable conditions where lighting control devices will be 
installed.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 SENSOR INSTALLATION

A. Comply with NECA 1.

B. Coordinate layout and installation of ceiling-mounted devices with other construction that 
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, 
smoke detectors, fire-suppression systems, and partition assemblies.

C. Install and aim sensors in locations to achieve not less than 90-percent coverage of 
areas indicated.  Do not exceed coverage limits specified in manufacturer's written 
instructions.

3.3 CONTACTOR INSTALLATION

A. Comply with NECA 1.

B. Mount electrically held lighting contactors with elastomeric isolator pads to eliminate 
structure-borne vibration unless contactors are installed in an enclosure with factory-
installed vibration isolators.

3.4 WIRING INSTALLATION

A. Comply with NECA 1.

B. Wiring Method: Comply with Section 260519 “Low-Voltage Electrical Power Conductors 
and Cables.”  Minimum conduit size is 1/2 inch (13 mm).

C. Wiring within Enclosures: Comply with NECA 1.  Separate power-limited and non-power-
limited conductors according to conductor manufacturer's written instructions.

D. Size conductors according to lighting control device manufacturer's written instructions 
unless otherwise indicated.

E. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in 
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

3.5 IDENTIFICATION

A. Identify components and power and control wiring according to Section 260553 
“Identification for Electrical Systems.”

1. Identify controlled circuits in lighting contactors.
2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at 

each sensor.

B. Label time switches and contactors with a unique designation.
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3.6 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to evaluate lighting control devices 
and perform tests and inspections.

B. Manufacturer's Field Service: Engage a factory-authorized service representative to test 
and inspect components, assemblies, and equipment installations, including 
connections.

C. Perform the following tests and inspections with the assistance of a factory-authorized 
service representative:

1. Operational Test: After installing time switches and sensors, and after electrical 
circuitry has been energized, start units to confirm proper unit operation.

2. Test and adjust controls and safeties.  Replace damaged and malfunctioning 
controls and equipment.

D. Lighting control devices will be considered defective if they do not pass tests and 
inspections.

E. Prepare test and inspection reports.

3.7 ADJUSTING

A. Occupancy Adjustments: When requested within 12 months from date of Substantial 
Completion, provide on-site assistance in adjusting lighting control devices to suit actual 
occupied conditions.  Provide up to two visits to Project during other-than-normal 
occupancy hours for this purpose.

1. For occupancy and motion sensors, verify operation at outer limits of detector range. 
Set time delay to suit Owner's operations.

2. For daylighting controls, adjust set points and deadband controls to suit Owner's 
operations.

3. Align high-bay occupancy sensors using manufacturer's laser aiming tool.

3.8 SOFTWARE SERVICE AGREEMENT

A. Technical Support: Beginning at Substantial Completion, service agreement shall 
include software support for two years.

B. Upgrade Service: At Substantial Completion, update software to latest version.  Install 
and program software upgrades that become available within two years from date of 
Substantial Completion.  Upgrading software shall include operating system and new or 
revised licenses for using software.

1. Upgrade Notice: At least 30 days to allow Owner to schedule and access the system 
and to upgrade computer equipment if necessary.
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3.9 DEMONSTRATION

A. Coordinate demonstration of products specified in this Section with demonstration 
requirements for low-voltage, programmable lighting control systems specified in 
Section 260943.23 “Relay-Based Lighting Controls.”

B. Train Owner's maintenance personnel to adjust, operate, and maintain lighting control 
devices.

END OF SECTION 260923

CAM #25-0198 
Exhibit 1F 

Page 1030 of 1528



City of Fort Lauderdale Park Improvements

262213 - 1                        LOW-VOLTAGE DISTRIBUTION 
TRANSFORMERS

SECTION 262213 - LOW-VOLTAGE DISTRIBUTION TRANSFORMERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes: 

1. Distribution, dry-type transformers with nominal primary and secondary rating of 
600 V and less, with capacities up to 1500 kVA.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional 
abbreviations, definitions, submittals, qualifications, testing agencies, and other 
Project requirements applicable to Work specified in this Section.

1.2 ZCTION SUBMITTALS

A. Product Data: 

1. For each type of product.

a. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for each type and size of 
transformer.

b. Include rated nameplate data, capacities, weights, dimensions, minimum 
clearances, installed devices and features, and performance for each type 
and size of transformer.

B. Shop Drawings:

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of field 
connections.

2. Vibration Isolation Base Details: Detail fabrication including anchorages and 
attachments to structure and to supported equipment.

3. Include diagrams for power, signal, and control wiring.

C. Field Quality-Control Submittals:

1. Field quality-control reports.

1.3 INFORMATIONAL SUBMITTALS

A. Manufacturers' Published Instructions: Record copy of official installation and testing 
instructions issued to Installer by manufacturer for the following:
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1. Transformer temporary heating, working clearances, anchoring, torque values, 
and insulation-resistance testing.

B. Source quality-control reports.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Inspection: On receipt, inspect for and note shipping damage to packaging and 
transformer.

1. If manufacturer packaging is removed for inspection, and transformer will be 
stored after inspection, re-package transformer using original or new packaging 
materials that provide protection equivalent to manufacturer's packaging.

B. Storage: Store in warm, dry, and temperature-stable location in original shipping 
packaging.

C. Temporary Heating: Apply temporary heat in accordance with manufacturer's published 
instructions within enclosure of ventilated-type units, throughout periods during which 
equipment is not energized and when transformer is not in space that is continuously 
under normal control of temperature and humidity.

D. Handling: Follow manufacturer's instructions for lifting and transporting transformers.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations: Obtain each type of transformer from single source from single 
manufacturer.

2.2 GENERAL TRANSFORMER REQUIREMENTS

A. Description: Factory-assembled and -tested, air-cooled units for 60 Hz service.

B. Electrical Components, Devices, and Accessories: Listed and labeled in accordance 
with NFPA 70, by qualified electrical testing laboratory recognized by authorities having 
jurisdiction, and marked for intended location and application.

C. Transformers Rated 15 kVA and Larger:

1. Comply with 10 CFR 431 (DOE 2016) efficiency levels.
2. Marked as compliant with DOE 2016 efficiency levels by qualified electrical 

testing laboratory recognized by authorities having jurisdiction.
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2.3 DISTRIBUTION TRANSFORMERS

A. Comply with NFPA 70, and list and label as complying with UL 1561.

B. Cores: Electrical grade, non-aging silicon steel with high permeability and low 
hysteresis losses.

1. One leg per phase.
2. Grounded to enclosure.

C. Coils: Continuous windings without splices except for taps.

1. Coil Material: Copper.
2. Internal Coil Connections: Brazed or pressure type.
3. Terminal Connections: Bolted.

D. Enclosure: Totally enclosed, nonventilated.

1. Core and coil must be encapsulated within resin compound using vacuum-
pressure impregnation process to seal out moisture and air.

2. KVA Ratings: Based on convection cooling only and not relying on auxiliary fans.
3. Wiring Compartment: Sized for conduit entry and wiring installation.
4. Environmental Protection:

a. Indoor: UL 50E, Type 2. 
b. Outdoor: UL 50E, Type 3R. 

5. Finish Color: ANSI 49 gray weather-resistant enamel.

E. Taps for Transformers 25 kVA and Larger: Two 2.5 percent taps above and two 2.5 
percent taps below normal full capacity.

F. Insulation Class, 30 kVA and Larger: 220 deg C, UL-component-recognized insulation 
system with maximum of 80 deg C rise above 40 deg C ambient temperature.

G. Grounding: Provide ground-bar kit or ground bar installed on inside of transformer 
enclosure.
1.

2.4 IDENTIFICATION

A. Nameplates: 

1. Engraved, laminated-acrylic or melamine plastic signs for distribution 
transformers, mounted with corrosion-resistant screws. Nameplates and label 
products are specified in Section 260553 "Identification for Electrical Systems."
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2.5 SOURCE QUALITY CONTROL

A. Testing Administrant: Engage qualified electrical testing agency to evaluate 
transformer.

B. Factory Tests and Inspections: Test and inspect assembled system, by, or under 
supervision of, qualified electrical testing laboratory recognized by authorities having 
jurisdiction, in accordance with IEEE C57.12.01 and IEEE C57.12.91 before delivering 
to site. Affix label with name and date of manufacturer's certification of system 
compliance on control units.

1. Resistance measurements of windings at rated voltage connections and at tap 
connections.

2. Ratio tests at rated voltage connections and at tap connections.
3. Phase relation and polarity tests at rated voltage connections.
4. No load losses, and excitation current and rated voltage at rated voltage 

connections.
5. Impedance and load losses at rated current and rated frequency at rated voltage 

connections.
6. Applied and induced tensile tests.
7. Regulation and efficiency at rated load and voltage.
8. Insulation-Resistance Tests:

a. Line-side to ground.
b. Load-side to ground.
c. Line-side to load-side.

9. Temperature tests.
10. Factory Sound-Level Tests: Conduct prototype sound-level tests on production-

line products.

C. Nonconforming Work: 

1. System equipment that does not pass tests and inspections will be considered 
defective.

D. Prepare test and inspection reports.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine conditions for compliance with enclosure- and ambient-temperature 
requirements for transformers.

B. Verify that field measurements are as needed to maintain working clearances required 
by NFPA 70 and manufacturer's published instructions.
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C. Examine walls, floors, roofs, and concrete bases for suitable mounting conditions 
where transformers will be installed.

D. Verify that ground connections are in place and requirements in Section 260526 
"Grounding and Bonding for Electrical Systems" have been met. Maximum ground 
resistance must be 5  at location of transformer.

E. Environment: Enclosures must be rated for environment in which they are located. 
Covers for UL 50E, Type 4X enclosures may not cause accessibility problems.

F. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Construct concrete bases and anchor floor-mounted transformers in accordance with 
manufacturer's published instructions and requirements in Section 260529 "Hangers 
and Supports for Electrical Systems."

1. Coordinate size and location of concrete bases with actual transformer provided. 
Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork 
requirements are specified with concrete.

B. Secure transformer to concrete base in accordance with manufacturer's published 
instructions.

C. Secure covers to enclosure and tighten bolts to manufacturer-recommended torques to 
reduce noise generation.

D. Remove shipping bolts, blocking, and wedges.

3.3 CONNECTIONS

A. Ground equipment in accordance with Section 260526 "Grounding and Bonding for 
Electrical Systems."

B. Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables."

C. Tighten electrical connectors and terminals in accordance with manufacturer's 
published torque-tightening values. If manufacturer's torque values are not indicated, 
use those specified in UL 486A-486B.

D. Provide flexible connections at conduit and conductor terminations and supports to 
eliminate sound and vibration transmission to building structure.

3.4 FIELD QUALITY CONTROL

A. Field tests and inspections must be witnessed by authorities having jurisdiction.
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B. Tests and Inspections:

1. Small (Up to 167 kVA Single-Phase or 500 kVA Three-Phase) Dry-Type 
Transformer Field Tests:

a. Visual and Mechanical Inspection.

1) Inspect physical and mechanical condition.
2) Inspect anchorage, alignment, and grounding.
3) Verify that resilient mounts are free and that shipping brackets have 

been removed.
4) Verify that unit is clean.
5) Perform specific inspections and mechanical tests recommended by 

manufacturer.
6) Verify that as-left tap connections are as specified.
7) Verify presence of surge arresters and that their ratings are as 

specified.

b. Electrical Tests:

1) Measure resistance at windings, taps, and bolted connections.
2) Perform insulation-resistance tests winding-to-winding and windings-

to-ground. Apply voltage in accordance with manufacturer's 
published data. In absence of manufacturer's published data, comply 
with NETA ATS, Table 100.5. Calculate polarization index: value of 
index may not be less than 1.0.

3) Perform turns-ratio tests at tap positions. Test results may not 
deviate by more than one-half percent from either adjacent coils or 
calculated ratio. If test fails, replace transformer.

4) Verify correct secondary voltage, phase-to-phase and phase-to-
neutral, after energization and prior to loading.

C. Test Labeling: On completion of satisfactory testing of units, attach dated and signed 
"Satisfactory Test" label to tested components.

D. Nonconforming Work: 

1. Transformer will be considered defective if it does not pass tests and inspections.
2. Remove and replace units that do not pass tests or inspections and retest as 

specified above.

E. Assemble and submit test and inspection reports.

F. Manufacturer Services:

1. Engage factory-authorized service representative to support field tests and 
inspections.
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3.5 ADJUSTING

A. Record transformer secondary voltage at unit for at least 48 hours of typical occupancy 
period. Adjust transformer taps to provide optimum voltage conditions at secondary 
terminals. Optimum is defined as not exceeding nameplate voltage plus 5 percent and 
not being lower than nameplate voltage minus 3 percent at maximum load conditions. 
Submit recording and tap settings as test results.

B. Output Settings Report: Prepare written report recording output voltages and tap 
settings.

3.6 CLEANING

A. Vacuum dirt and debris; do not use compressed air to assist in cleaning.

3.7 MAINTENANCE

A. Infrared Scanning: Two months after Substantial Completion, perform infrared scan of 
transformer connections.

1. Use infrared-scanning device designed to measure temperature or detect 
significant deviations from normal values. Provide documentation of device 
calibration.

2. Perform two follow-up infrared scans of transformers, one at four months and 
another at 11 months after Substantial Completion.

3. Prepare certified report identifying transformer checked and describing results of 
scanning. Include notation of deficiencies detected, remedial actions taken, and 
scanning observations after remedial action.

END OF SECTION 262213
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SECTION 262416 - PANELBOARDS

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. Distribution panelboards.
2. Lighting and appliance branch-circuit panelboards.

1.3 DEFINITIONS

A. ATS: Acceptance testing specification.

B. GFCI: Ground-fault circuit interrupter.

C. GFEP: Ground-fault equipment protection.

D. HID: High-intensity discharge.

E. MCCB: Molded-case circuit breaker.

F. SPD: Surge protective device.

G. VPR: Voltage protection rating.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of panelboard.

1. Include materials, switching and overcurrent protective devices, SPDs, 
accessories, and components indicated.

2. Include dimensions and manufacturers’ technical data on features, performance, 
electrical characteristics, ratings, and finishes.

B. Shop Drawings: For each panelboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details.
2. Show tabulations of installed devices with nameplates, conductor termination 

sizes, equipment features, and ratings.
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3. Detail enclosure types including mounting and anchorage, environmental 
protection, knockouts, corner treatments, covers and doors, gaskets, hinges, and 
locks.

4. Detail bus configuration, current, and voltage ratings.
5. Short-circuit current rating of panelboards and overcurrent protective devices.
6. Detail features, characteristics, ratings, and factory settings of individual 

overcurrent protective devices and auxiliary components.
7. Include wiring diagrams for power, signal, and control wiring.
8. Key interlock scheme drawing and sequence of operations.
9. Include time-current coordination curves for each type and rating of overcurrent 

protective device included in panelboards. Submit on translucent log-log graft 
paper; include selectable ranges for each type of overcurrent protective device. 
Include an Internet link for electronic access to downloadable PDF of the 
coordination curves.

10. Provide ½” scale dimensioned plan view layout of submitted electrical gear for 
each electrical room. Dimensioned plan view layouts shall indicate all NEC 
clearances.  Hand drawn sketches on graph paper will be acceptable.  Any 
deviations from the contract documents of gear due to physical constraints shall 
be subject to engineer approval.  Submittals that do not contain dimensioned plan 
view layouts of electrical rooms including items, whether electrical or provided by 
others, may require resubmission of shop drawings

1.5 INFORMATIONAL SUBMITTALS

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For panelboards and components to include in 
emergency, operation, and maintenance manuals. In addition to items specified in 
Section 017823 “Operation and Maintenance Data,” include the following:

1. Manufacturer’s written instructions for testing and adjusting overcurrent protective 
devices.

2. Time-current curves, including selectable ranges for each type of overcurrent 
protective device that allows adjustments.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents.

1. Keys: Two spares for each type of panelboard cabinet lock.
2. Circuit Breakers Including GFCI and GFEP Types: Two spares for each 

panelboard.
3. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size 

and type, but no fewer than three of each size and type.
4. Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed 

for each size and type, but no fewer than three of each size and type.

CAM #25-0198 
Exhibit 1F 

Page 1039 of 1528



City of Fort Lauderdale Park Improvements

262416-3                 PANELBOARDS

1.8 QUALITY ASSURANCE

A. Manufacturer Qualifications: ISO 9001 or 9002 certified.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Remove loose packing and flammable materials from inside panelboards; install 
temporary electric heating (250 W per panelboard) to prevent condensation.

B. Handle and prepare panelboards for installation according to NECA 407 and 
NEMA PB 1.

1.10 FIELD CONDITIONS

A. Environmental Limitations:

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, 
wet work in spaces is complete and dry, work above panelboards is complete, and 
temporary HVAC system is operating and maintaining ambient temperature and 
humidity conditions at occupancy levels during the remainder of the construction 
period.

B. Service Conditions: NEMA PB 1.

1.11 WARRANTY

A. Manufacturer’s Warranty: Manufacturer agrees to repair or replace panelboards that fail 
in materials or workmanship within specified warranty period.

1. Panelboard Warranty Period: 12 months from date of Substantial Completion.

B. Special Warranty: Manufacturer’s standard form in which manufacturer agrees to repair 
or replace SPD that fails in materials or workmanship within specified warranty period.

1. SPD Warranty Period: 5 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PANELBOARD REQUIREMENTS

A. Product Selection for Restricted Space: Drawings indicate maximum dimensions for 
panelboards including clearances between panelboards and adjacent surfaces and 
other items. Comply with indicated maximum dimensions.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application.
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C. Comply with NEMA PB 1.

D. Comply with NFPA 70.

E. Enclosures: Flush and Surface-mounted, dead-front cabinets.

1. Rated for environmental conditions at installed location.
a. Outdoor Locations: NEMA 250, Type 4X stainless steel.

2. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, 
match box dimensions; for flush-mounted fronts, overlap box. Trims shall cover all 
live parts and shall have no exposed hardware.

3. Hinged Front Cover: Entire front trim hinged to box and with standard door within 
hinged trim cover. Trims shall cover all live parts and shall have no exposed 
hardware.

4. Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard front 
with flanges for attachment to panelboard, wall, and ceiling or floor.

5. Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; 
integral with enclosure body. Arrange to isolate individual panel sections.

6. Finishes:

a. Panels and Trim: Steel and galvanized steel, factory finished immediately 
after cleaning and pretreating with manufacturer’s standard two-coat, baked-
on finish consisting of prime coat and thermosetting topcoat.

b. Back Boxes: Same finish as panels and trim.

F. Incoming Mains:

1. Location: Convertible between top and bottom.
2. Main Breaker: Main lug interiors up to 400 amperes shall be field convertible to 

main breaker.

G. Phase, Neutral, and Ground Buses:

1. Material: Tin-plated aluminum.

a. Plating shall run entire length of bus.
b. Bus shall be fully rated the entire length.

2. Interiors shall be factory assembled into a unit. Replacing switching and protective 
devices shall not disturb adjacent units or require removing the main bus 
connectors.

3. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment 
grounding conductors; bonded to box.

4. Isolated Ground Bus: Adequate for branch-circuit isolated ground conductors; 
insulated from box.

5. Full-Sized Neutral: Equipped with full-capacity bonding strap for service entrance 
applications. Mount electrically isolated from enclosure. Do not mount neutral bus 
in gutter.

6. Extra-Capacity Neutral Bus: Neutral bus rated 200 percent of phase bus and listed 
and labeled by an NRTL acceptable to authority having jurisdiction, as suitable for 
nonlinear loads in electronic-grade panelboards and others designated on 
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Drawings. Connectors shall be sized for double-sized or parallel conductors as 
indicated on Drawings. Do not mount neutral bus in gutter.

7. Split Bus: Vertical buses divided into individual vertical sections.

H. NRTL Label: Panelboards shall be labeled by an NRTL acceptable to authority having 
jurisdiction for use as service equipment with one or more main service disconnecting 
and overcurrent protective devices. Panelboards or load centers shall have meter 
enclosures, wiring, connections, and other provisions for utility metering. Coordinate with 
utility company for exact requirements.

I. Future Devices: Panelboards shall have mounting brackets, bus connections, filler 
plates, and necessary appurtenances required for future installation of devices.

1. Percentage of Future Space Capacity: Ten percent.

J. Panelboard Short-Circuit Current Rating: Rated for series-connected system with 
integral or remote upstream overcurrent protective devices and labeled by an NRTL. 
Include label or manual with size and type of allowable upstream and branch devices 
listed and labeled by an NRTL for series-connected short-circuit rating.

1. Panelboards rated 240 V or less shall have short-circuit ratings as shown on 
Drawings, but not less than 10,000 A rms symmetrical.

2. Panelboards rated above 240 V and less than 600 V shall have short-circuit ratings 
as shown on Drawings, but not less than 14,000 A rms symmetrical.

K. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit 
current available at terminals. Assembly listed by an NRTL for 100 percent interrupting 
capacity.

1. Panelboards and overcurrent protective devices rated 240 V or less shall have 
short-circuit ratings as shown on Drawings, but not less than 10,000 A rms 
symmetrical.

2. Panelboards and overcurrent protective devices rated above 240 V and less than 
600 V shall have short-circuit ratings as shown on Drawings, but not less than 
14,000 A rms symmetrical.

2.2 POWER PANELBOARDS

A. Panelboards: NEMA PB 1, distribution type.

B. Doors: Secured with vault-type latch with tumbler lock; keyed alike.

C. Branch Overcurrent Protective Devices for Circuit-Breaker Bolt-on circuit breakers.

2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
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B. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without 
disturbing adjacent units.

C. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

D. Doors: Door-in-door construction with concealed hinges; secured with multipoint latch 
with tumbler lock; keyed alike. Outer door shall permit full access to the panel interior. 
Inner door shall permit access to breaker operating handles and labeling, but current 
carrying terminals and bus shall remain concealed.

2.4 IDENTIFICATION

A. Panelboard Label: Manufacturer’s name and trademark, voltage, amperage, number of 
phases, and number of poles shall be located on the interior of the panelboard door.

B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, 
and AIC rating.

C. Circuit Directory: Directory card inside panelboard door, mounted in transparent card 
holder.

1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it 
from all other circuits.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify actual conditions with field measurements prior to ordering panelboards to verify 
that equipment fits in allocated space in, and comply with, minimum required clearances 
specified in NFPA 70.

B. Examine panelboards before installation. Reject panelboards that are damaged, rusted, 
or have been subjected to water saturation.

C. Examine elements and surfaces to receive panelboards for compliance with installation 
tolerances and other conditions affecting performance of the Work.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Coordinate layout and installation of panelboards and components with other 
construction that penetrates walls or is supported by them, including electrical and other 
types of equipment, raceways, piping, encumbrances to workspace clearance 
requirements, and adjacent surfaces. Maintain required workspace clearances and 
required clearances for equipment access doors and panels.
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B. Comply with NECA 1.

C. Install panelboards and accessories according to NEMA PB 1.1.

D. Equipment Mounting:
1. Attach panelboard to the vertical finished or structural surface behind the 

panelboard.

E. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets 
and temporary blocking of moving parts from panelboards.

F. Mount panelboard cabinet plumb and rigid without distortion of box.

G. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with 
back box.

H. Make grounding connections and bond neutral for services and separately derived 
systems to ground. Make connections to grounding electrodes, separate grounds for 
isolated ground bars, and connections to separate ground bars.

I. Install filler plates in unused spaces.

J. Flush mounted installations: Stub four 1-inch (25 mm) empty conduits from panelboard 
into accessible ceiling space or space designated to be ceiling space in the future. Stub 
four 1-inch (25 mm) empty conduits into raised floor space or below slab not on grade.

3.3 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; install 
warning signs.

B. Create a directory to indicate installed circuit loads; incorporate Owner’s final room 
designations. Obtain approval before installing. Handwritten directories are not 
acceptable. Install directory inside panelboard door.

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with 
requirements of “Identification for Electrical Systems.”

D. Device Nameplates: Label each branch circuit device in power panelboards with a 
nameplate complying with requirements of “Identification for Electrical Systems.”

3.4 FIELD QUALITY CONTROL

A. Acceptance Testing Preparation:

1. Test insulation resistance for each panelboard bus, component, connecting 
supply, feeder, and control circuit.

2. Test continuity of each circuit.
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B. Panelboards will be considered defective if they do not pass tests and inspections.

C. Prepare test and inspection reports, including a certified report that identifies 
panelboards included and that describes scanning results, with comparisons of the two 
scans. Include notation of deficiencies detected, remedial action taken, and observations 
after remedial action.

3.5 ADJUSTING

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer.

3.6 PROTECTION

A. Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain 
temperature according to manufacturer’s written instructions.

END OF SECTION 262416
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SECTION 262726 - WIRING DEVICES

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. GFCI receptacles, 125 V, 20 A.

1.3 DEFINITIONS

A. AFCI: Arc-fault circuit interrupter.

B. BAS: Building automation system.

C. EMI: Electromagnetic interference.

D. GFCI: Ground-fault circuit interrupter.

E. Pigtail: Short lead used to connect a device to a branch-circuit conductor.

F. RFI: Radio-frequency interference.

G. SPD: Surge protective device.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: List of legends and description of materials and process used for 
premarking wall plates.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For wiring devices to include in all manufacturers’ 
packing-label warnings and instruction manuals that include labeling conditions.
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PART 2 - PRODUCTS

2.1 GENERAL WIRING-DEVICE REQUIREMENTS

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and use.

B. Comply with NFPA 70.

C. RoHS compliant.

D. Comply with NEMA WD 1.

E. Device Color:

1. Wiring Devices Connected to Normal Power System: As selected by Architect 
unless otherwise indicated or required by NFPA 70 or device listing.

2. Wiring Devices Connected to Essential Electrical System: Red.
3. SPD Devices: Blue.
4. Isolated-Ground Receptacles: Orange.

F. Source Limitations: Obtain each type of wiring device and associated wall plate from 
single source from single manufacturer.

G. Weather-Resistant Duplex Receptacle, 125 V, 20 A:

1. Description: Two pole, three wire, and self-grounding. Integral shutters that 
operate only when a plug is inserted in the receptacle. Square face.

2. Configuration: NEMA WD 6, Configuration 5-20R.
3. Standards: Comply with UL 498.
4. Marking: Listed and labeled as complying with NFPA 70, “Receptacles in Damp or 

Wet Locations” Article.

2.2 GFCI RECEPTACLES, 125 V, 20 A

A. Duplex GFCI Receptacles, 125 V, 20 A:

1. Description: Integral GFCI with “Test” and “Reset” buttons and LED indicator light. 
Two pole, three wire, and self-grounding.

2. Configuration: NEMA WD 6, Configuration 5-20R.
3. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596.

2.3 WALL PLATES

A. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, 
weather-resistant, die-cast aluminum with lockable cover.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1, including mounting heights listed in that standard, unless 
otherwise indicated.

B. Coordination with Other Trades:

1. Protect installed devices and their boxes. Do not place wall finish materials over 
device boxes, and do not cut holes for boxes with routers that are guided by riding 
against outside of boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, 
concrete, dust, paint, and other material that may contaminate the raceway 
system, conductors, and cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a 
joint unless the joint is troweled flush with the face of the wall.

4. Install wiring devices after all wall preparation, including painting, is complete.

C. Conductors:

1. Do not strip insulation from conductors until right before they are spliced or 
terminated on devices.

2. Strip insulation evenly around the conductor using tools designed for the purpose.  
Avoid scoring or nicking of solid wire or cutting strands from stranded wire.

3. The length of free conductors at outlets for devices shall comply with NFPA 70, 
Article 300, without pigtails.

4. Existing Conductors:

a. Cut back and pigtail, or replace all damaged conductors.
b. Straighten conductors that remain and remove corrosion and foreign matter.
c. Pigtailing existing conductors is permitted, provided the outlet box is large 

enough.

D. Device Installation:

1. Replace devices that have been in temporary use during construction and that 
were installed before building finishing operations were complete.

2. Keep each wiring device in its package or otherwise protected until it is time to 
connect conductors.

3. Do not remove surface protection, such as plastic film and smudge covers, until 
the last possible moment.

4. Connect devices to branch circuits using pigtails that are not less than 6 inches 
(152 mm) in length.

5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap 
solid conductor tightly clockwise, two-thirds to three-fourths of the way around 
terminal screw.
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6. Use a torque screwdriver when a torque is recommended or required by 
manufacturer.

7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, 
splice No. 12 AWG pigtails for device connections.

8. Tighten unused terminal screws on the device.
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold 

device-mounting screws in yokes, allowing metal-to-metal contact.

E. Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles up, and on horizontally 
mounted receptacles to the left.

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and 
remount outlet boxes when standard device plates do not fit flush or do not cover rough 
wall opening.

G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension 
vertical and with grounding terminal of receptacles on top.  

3.2 IDENTIFICATION

A. Identify each receptacle with panelboard identification and circuit number.  Use hot, 
stamped, or engraved machine printing with black lettering on face of plate.

3.3 FIELD QUALITY CONTROL

A. Tests for Receptacles:

1. Line Voltage: Acceptable range is 105 to 132 V.
2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is 

unacceptable.
3. Ground Impedance: Values of up to 2 ohms are acceptable.
4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.
5. Using the test plug, verify that the device and its outlet box are securely mounted.
6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the 

circuit breaker, poor connections, inadequate fault-current path, defective devices, 
or similar problems. Correct circuit conditions, remove malfunctioning units and 
replace with new ones, and retest as specified above.

END OF SECTION 262726
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SECTION 262726.33 - GENERAL-GRADE DUPLEX STRAIGHT-BLADE RECEPTACLES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Duplex straight-blade receptacles.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations, 
definitions, submittals, qualifications, testing agencies, and other Project requirements 
applicable to Work specified in this Section.

2. Section 262726.31 "General-Grade Single Straight-Blade Receptacles" for single 
receptacles.

3. Section 262726.37 "Receptacles with Arc-Fault and Ground-Fault Protective Devices" for 
AFCI and GFCI receptacles.

4. Section 262726.39 "Locking Receptacles" for twist-locking receptacles.

1.2 ACTION SUBMITTALS

A. Product Data:

1. Duplex straight-blade receptacles.
2. Duplex straight-blade receptacles with integral switching means.

B. Shop Drawings:

1. Wiring diagrams for duplex straight-blade receptacles with integral switching means.

C. Samples:

1. One for each kind of duplex straight-blade receptacle and cover plate accessory specified, 
in each finish and color specified.

D. Field quality-control reports.

1.3 INFORMATIONAL SUBMITTALS

A. Manufacturers' Instructions: Record copy of official installation and testing instructions issued to 
Installer by manufacturer for the following:

1. Duplex straight-blade receptacles.
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1.4 CLOSEOUT SUBMITTALS

A. Warranty documentation.

B. Sustainable Design Closeout Documentation:

1.5 MAINTENANCE MATERIAL SUBMITTALS

A. Extra Stock Items: Furnish extra materials to Owner that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents.

1. SPD Receptacles: Equal to 10 percent of quantity installed for each kind specified, but no 
fewer than one units.

2. Controlled Receptacles: Equal to 10 percent of quantity installed for each kind specified, 
but no fewer than one units.

B. Special Tools: Proprietary equipment and software required to maintain, repair, adjust, or 
implement future changes to controlled receptacles.

1.6 WARRANTY

A. Special Manufacturer Extended Warranty: Manufacturer warrants that devices perform in 
accordance with specified requirements and agrees to provide repair or replacement of devices 
that fail to perform as specified within extended warranty period.

1. Initial Extended Warranty Period: Five years from date of Substantial Completion; prorated 
coverage for labor, materials, and equipment.

2. Follow-On Extended Warranty Period: Eight years from date of Substantial Completion; 
prorated coverage for materials that failed because of transient voltage surges only, free on 
board origin freight prepaid.

PART 2 - PRODUCTS

2.1 DUPLEX STRAIGHT-BLADE RECEPTACLES

A. Description: General-grade duplex receptacles for use in wiring systems recognized by NFPA 70.

B. Performance Criteria:

1. Regulatory Requirements:

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing 
laboratory recognized by authorities having jurisdiction and marked for intended 
location and application.

2. General Characteristics:
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a. Reference Standards:

1) UL CCN RTRT and UL 498.
2) Surge Protective Devices: UL 1449, Type 3.

C. Duplex Straight-Blade Receptacle drawing E401:
1. Options:

a. Device Color: As indicated on architectural Drawings.
b. Configuration:

1) Heavy-duty, NEMA 5-20R.

2. Accessories:

a. Cover Plate: 0.060 inch (1.5 mm) thick, high-impact thermoplastic (nylon) with 
smooth finish and color matching wiring device; from same manufacturer as wiring 
device.

b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.

D. Tamper-Resistant Duplex Straight-Blade Receptacle drawing E401.
1. Options:

a. Device Color: As indicated on architectural Drawings.
b. Configuration:

1) Heavy-duty, NEMA 5-20R.

2. Accessories:

a. Cover Plate: 0.060 inch (1.5 mm) thick, high-impact thermoplastic (nylon) with 
smooth finish and color matching wiring device; from same manufacturer as wiring 
device.

b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.

E. Weather-Resistant Duplex Straight-Blade Receptacle drawing E401:
1. Options:

a. Device Color: As indicated on architectural Drawings.
b. Configuration:

1) Heavy-duty, NEMA 5-20R.

2. Accessories:

a. Cover Plate: 0.060 inch (1.5 mm) thick, high-impact thermoplastic (nylon) with 
smooth finish and color matching wiring device; from same manufacturer as wiring 
device.

b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.
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F. Weather-Resistant, Tamper-Resistant Duplex Straight-Blade Receptacle drawing E401:
1. Options:

a. Device Color: As indicated on architectural Drawings.
b. Configuration:

1) Heavy-duty, smooth face, NEMA 5-20R.

2. Accessories:

a. Cover Plate: 0.060 inch (1.5 mm) thick, high-impact thermoplastic (nylon) with 
smooth finish and color matching wiring device; from same manufacturer as wiring 
device.

b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that receptacles to be procured and installed for Owner-furnished equipment are 
compatible with mating attachment plugs on equipment.

3.2 SELECTION OF CONTROLLED AND UNCONTROLLED RECEPTACLES

3.3 INSTALLATION

A. Comply with manufacturer's instructions.

B. Reference Standards:

1. Unless more stringent requirements are specified in Contract Documents or manufacturers' 
instructions, comply with installation instructions in NECA NEIS 130.

2. Mounting Heights: Unless otherwise indicated in Contract Documents, comply with 
mounting heights recommended in NECA NEIS 1.

3. Receptacle Orientation: Unless otherwise indicated in Contract Documents, orient 
receptacle to match configuration diagram in NEMA WD 6.

4. Consult Architect for resolution of conflicting requirements.

C. Identification:

1. Identify cover or cover plate for device with panelboard identification and circuit number in 
accordance with Section 260553 "Identification for Electrical Systems."
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3.4 FIELD QUALITY CONTROL

A. Field tests and inspections must be witnessed by authorities having jurisdiction.

B. Tests and Inspections:

1. Insert and remove test plug to verify that device is securely mounted.
2. Verify polarity of hot and neutral pins.
3. Measure line voltage.
4. Measure percent voltage drop.
5. Measure grounding circuit continuity; impedance must be not greater than 2 ohms.

C. Nonconforming Work:

1. Device will be considered defective if it does not pass tests and inspections.
2. Remove and replace defective units and retest.

D. Assemble and submit test and inspection reports.

E. Manufacturer Services:

1. Engage factory-authorized service representative to support field tests and inspections.

3.5 PROTECTION

A. Schedule and sequence installation to minimize risk of contamination of wires and cables, 
devices, device boxes, outlet boxes, covers, and cover plates by plaster, drywall joint compound, 
mortar, cement, concrete, dust, paint, and other materials.

B. After installation, protect wires and cables, devices, device boxes, outlet boxes, covers, and cover 
plates from construction activities. Remove and replace items that are contaminated, defaced, 
damaged, or otherwise caused to be unfit for use prior to acceptance by Owner.

END OF SECTION 262726.33
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SECTION 262813 - FUSES

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. Cartridge fuses rated 600 V ac and less for use in the following:
a. Enclosed switches.

2. Spare-fuse cabinets.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product. Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes for spare-
fuse cabinets. Include the following for each fuse type indicated:

1. Ambient Temperature Adjustment Information: If ratings of fuses have been 
adjusted to accommodate ambient temperatures, provide list of fuses with adjusted 
ratings.

a. For each fuse having adjusted ratings, include location of fuse, original fuse 
rating, local ambient temperature, and adjusted fuse rating.

b. Provide manufacturer’s technical data on which ambient temperature 
adjustment calculations are based.

2. Dimensions and manufacturer’s technical data on features, performance, electrical 
characteristics, and ratings.

3. Current-limitation curves for fuses with current-limiting characteristics.
4. Time-current coordination curves (average melt) and current-limitation curves 

(instantaneous peak let-through current) for each type and rating of fuse.  Submit in 
PDF format.

5. Coordination charts and tables and related data.
6. Fuse sizes for elevator feeders and elevator disconnect switches.
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1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For fuses to include in emergency, operation, and 
maintenance manuals, include the following:

1. Ambient temperature adjustment information.
2. Current-limitation curves for fuses with current-limiting characteristics.
3. Time-current coordination curves (average melt) and current-limitation curves 

(instantaneous peak let-through current) for each type and rating of fuse used on 
the Project. Submit in PDF format.

4. Coordination charts and tables and related data.

1.5 FIELD CONDITIONS

A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F (5 
deg C) or more than 100 deg F (38 deg C), apply manufacturer’s ambient temperature 
adjustment factors to fuse ratings.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations: Obtain fuses, for use within a specific product or circuit, from single 
source from single manufacturer.

2.2 CARTRIDGE FUSES

A. Characteristics: NEMA FU 1, current-limiting, nonrenewable cartridge fuses with voltage 
ratings consistent with circuit voltages.

1. Service Entrance and Feeders:
a. Type L, time delay for 800 amps and greater.
b. Type RK1, time delay for 600 amps or less.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and application.

C. Comply with NEMA FU 1 for cartridge fuses.

D. Comply with NFPA 70.

E. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse 
size and with system short-circuit current levels.
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2.3 SPARE-FUSE CABINET

A. Characteristics: Wall-mounted steel unit with full-length, recessed piano-hinged door and 
key-coded cam lock and pull.

1. Size: Adequate for storage of (3) spare fuses of each type and amperage installed.
2. Finish: Gray, baked enamel.
3. Identification: “SPARE FUSES” in 1-1/2-inch- (38-mm-) high letters on exterior of 

door.
4. Fuse Pullers: For each size of fuse, where applicable and available, from fuse 

manufacturer.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine fuses before installation.  Reject fuses that are moisture damaged or physically 
damaged.

B. Examine holders to receive fuses for compliance with installation tolerances and other 
conditions affecting performance, such as rejection features.

C. Examine utilization equipment nameplates and installation instructions.  Install fuses of 
sizes and with characteristics appropriate for each piece of equipment.

D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be 
applied to fuse ratings.

E. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without 
removing fuse.

B. Install spare-fuse cabinet(s) in location shown on the Drawings or as indicated in the field 
by Owner.

3.3 IDENTIFICATION

A. Install labels complying with requirements for identification specified in Section 260553 
“Identification for Electrical Systems” and indicating fuse replacement information inside of 
door of each fused switch and adjacent to each fuse block, socket, and holder.

CAM #25-0198 
Exhibit 1F 

Page 1057 of 1528



City of Fort Lauderdale Park Improvements

                                                               262813 - 4                                                               FUSES 

END OF SECTION 262813
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SECTION 26 2816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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. Section Includes:

1. Fusible switches.
2. Nonfusible switches.
3. Enclosures.

1.3 DEFINITIONS

A. NC: Normally closed.

B. NO: Normally open.

C. SPDT: Single pole, double throw.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component 
indicated.  Include nameplate ratings, dimensioned elevations, sections, weights, and 
manufacturers’ technical data on features, performance, electrical characteristics, ratings, 
accessories, and finishes.

1. Enclosure types and details for types other than NEMA 250, Type 1.
2. Current and voltage ratings.
3. Short-circuit current ratings (interrupting and withstand, as appropriate).
4. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices, accessories, and auxiliary components.

B. Shop Drawings: For enclosed switches and circuit breakers.

1. Include plans, elevations, sections, details, and attachments to other work.
2. Include wiring diagrams for power, signal, and control wiring.
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1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in 
emergency, operation, and maintenance manuals:

a. Manufacturer’s written instructions for testing and adjusting enclosed switches and 
circuit breakers.

b. Time-current coordination curves (average melt) for each type and rating of 
overcurrent protective device; include selectable ranges for each type of 
overcurrent protective device. Provide in PDF electronic format.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS

A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective 
devices, components, and accessories, within same product category, from single manufacturer.

B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed 
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces 
and other items. Comply with indicated maximum dimensions.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
an NRTL, and marked for intended location and application.

D. Comply with NFPA 70.

2.2 FUSIBLE SWITCHES

A. Type HD, Heavy Duty:

1. Single or Double throw.
2. Three pole.
3. 600-V ac.
4. 1200 A and smaller.

B. Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled 
for copper and aluminum neutral conductors.

3. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified.
4. Auxiliary Contact Kit: One NO/NC (Form “C”) auxiliary contact(s), arranged to activate 

before switch blades open. Contact rating as required to integrate with equipment 
provided by other divisions.
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5. Lugs: suitable for number, size, and conductor material.
6. Service-Rated Switches: Labeled for use as service equipment.

2.3 NONFUSIBLE SWITCHES

A. Type HD, Heavy Duty, Three Pole, Single Throw, 600-V ac, 200 A and Smaller: UL 98 and 
NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and 
interlocked with cover in closed position.

B. Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled 
for copper and aluminum neutral conductors.

3. Lugs: type, suitable for number, size, and conductor material.

2.4 ENCLOSURES

A. Enclosed Switches and Circuit Breakers: UL 489, NEMA KS 1, NEMA 250, and UL 50, to comply 
with environmental conditions at installed location.

B. Enclosure Finish: The enclosure shall be: 
1. Gray baked enamel paint, electrodeposited on cleaned, phosphatized steel (NEMA 250 

Type 1). 
2. Gray baked enamel paint, electrodeposited on cleaned, phosphatized galvannealed steel 

(NEMA 250 Types 3R, 12) 
3. A brush finish on Type 304 stainless steel (NEMA 250 Type 4-4X stainless steel).

C. Conduit Entry: NEMA 250 Types 4, 4X, and 12 enclosures shall contain no knockouts..

D. Enclosures designated as NEMA 250 Type 4, 4X stainless steel, 12, or 12K shall have a dual 
cover interlock mechanism to prevent unintentional opening of the enclosure cover when the 
circuit breaker is ON and to prevent turning the circuit breaker ON when the enclosure cover is 
open.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for 
compliance with installation tolerances and other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
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1. Commencement of work shall indicate Installer’s acceptance of the areas and conditions 
as satisfactory.

3.2 PREPARATION

3.3 ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS

A. Enclosed Switches and Circuit Breakers: Provide enclosures at installed locations with the 
following environmental ratings.

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
2. Outdoor Locations: NEMA 250, Type 3R or Type 4X.
3. Kitchen and Wash-Down Areas: NEMA 250, Type 4X.

3.4 INSTALLATION

A. Coordinate layout and installation of switches, circuit breakers, and components with equipment 
served and adjacent surfaces. Maintain required workspace clearances and required clearances 
for equipment access doors and panels.

B. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components.

C. Install fuses in fusible devices.

D. Comply with NFPA 70 and NECA 1.

3.5 IDENTIFICATION

A. Comply with requirements of “Identification for Electrical Systems.”

1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs.

2. Label each enclosure with engraved metal or laminated-plastic nameplate.

END OF SECTION 26 2816
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SECTION 264313 - SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER 
CIRCUITS

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 field-mounted SPDs for low-voltage (120 to 600 V) power distribution 
and control equipment.

B. Related Requirements:
1. Section 262416 “Panelboards” for factory-installed SPDs.

1.3 DEFINITIONS

A. Inominal: Nominal discharge current.

B. MCOV: Maximum continuous operating voltage.

C. Mode(s), also Modes of Protection: The pair of electrical connections where the VPR 
applies.

D. MOV: Metal-oxide varistor; an electronic component with a significant non-ohmic 
current-voltage characteristic.

E. OCPD: Overcurrent protective device.

F. SCCR: Short-circuit current rating.

G. SPD: Surge protective device.

H. VPR: Voltage protection rating.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include rated capacities, operating characteristics, electrical characteristics, and 
furnished specialties and accessories.
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2. Copy of UL Category Code VZCA certification, as a minimum, listing the tested 
values for VPRs, Inominal ratings, MCOVs, type designations, OCPD 
requirements, model numbers, system voltages, and modes of protection.

1.5 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

B. Sample Warranty: For manufacturer’s special warranty.

1.6 CLOSEOUT SUBMITTALS

A. Maintenance Data: For SPDs to include in maintenance manuals.

1.7 WARRANTY

A. Manufacturer’s Warranty: Manufacturer agrees to replace or replace SPDs that fail in 
materials or workmanship within specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 GENERAL SPD REQUIREMENTS

A. SPD with Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing 
agency, and marked for intended location and application.

B. Comply with NFPA 70.

C. Comply with UL 1449.

D. MCOV of the SPD shall be the nominal system voltage.

2.2 PANEL SUPPRESSORS

A. SPDs: Comply with UL 1449, Type 2.

1. Include LED indicator lights for power and protection status.

B. Peak Surge Current Rating: The minimum single-pulse surge current withstand rating 
per phase shall not be less than 100 kA. The peak surge current rating shall be the 
arithmetic sum of the ratings of the individual MOVs in a given mode.

C. Comply with UL 1283.
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D. Protection modes and UL 1449 VPR for grounded wye circuits with 208Y/120 V, three-
phase, four-wire circuits shall not exceed the following:

1. Line to Neutral: 1200 V for 480Y/277 V or 700 V for 208Y/120 V.
2. Line to Ground: 1200 V for 480Y/277 V or 700 V for 208Y/120 V.
3. Neutral to Ground: 1200 V for 480Y/277 V or 700 V for 208Y/120 V.
4. Line to Line: 2000 V for 480Y/277 V or 1200 V for 208Y/120 V

E. SCCR: Equal or exceed 100 kA.

F. Inominal Rating: 20 kA.

2.3 ENCLOSURES

A. Outdoor Enclosures: NEMA 250 Type 3R.

2.4 CONDUCTORS AND CABLES

A. Power Wiring: Same size as SPD leads, complying with Section 260519 “Low-Voltage 
Electrical Power Conductors and Cables.”

PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1.

B. Install an OCPD or disconnect as required to comply with the UL listing of the SPD.

C. Install SPDs with conductors between suppressor and points of attachment as short 
and straight as possible, and adjust circuit-breaker positions to achieve shortest and 
straightest leads. Do not splice and extend SPD leads unless specifically permitted by 
manufacturer. Do not exceed manufacturer’s recommended lead length. Do not bond 
neutral and ground.

D. Use crimped connectors and splices only. Wire nuts are unacceptable.

E. Wiring:

1. Power Wiring: Comply with wiring methods in Section 260519 “Low-Voltage 
Electrical Power Conductors and Cables.”

2. Controls: Comply with wiring methods in Section 260519 “Low-Voltage Electrical 
Power Conductors and Cables.”
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3.2 FIELD QUALITY CONTROL

A. Perform the following tests and inspections with the assistance of a factory-authorized 
service representative.

1. Compare equipment nameplate data for compliance with Drawings and 
Specifications.

2. Inspect anchorage, alignment, grounding, and clearances.
3. Verify that electrical wiring installation complies with manufacturer’s written 

installation requirements.

B. Prepare test and inspection reports.

3.3 STARTUP SERVICE

A. Complete startup checks according to manufacturer’s written instructions.

B. Do not perform insulation-resistance tests of the distribution wiring equipment with 
SPDs installed. Disconnect SPDs before conducting insulation-resistance tests, and 
reconnect them immediately after the testing is over.

C. Energize SPDs after power system has been energized, stabilized, and tested.

3.4 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner’s maintenance 
personnel to operate and maintain SPDs.

END OF SECTION 264313
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SECTION 265119 - LED INTERIOR LIGHTING

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. Downlight.
2. Recessed, linear.
3. Strip light.
4. Surface mount, nonlinear.
5. Materials.
6. Luminaire support.

B. Related Requirements:

1. Section 260923 "Lighting Control Devices" for automatic control of lighting, including 
time switches, photoelectric relays, occupancy sensors, and multipole lighting relays 
and contactors.

1.3 DEFINITIONS

A. CCT: Correlated color temperature.

B. CRI: Color Rendering Index.

C. Fixture: See "Luminaire."

D. IP: International Protection or Ingress Protection Rating.

E. LED: Light-emitting diode.

F. Lumen: Measured output of lamp and luminaire, or both.

G. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.
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1. Arrange in order of luminaire designation.
2. Include data on features, accessories, and finishes.
3. Include physical description and dimensions of luminaires.
4. Include emergency lighting units, including batteries and chargers.
5. Include life, output (lumens, CCT, and CRI), and energy-efficiency data.
6. Photometric data and adjustment factors based on laboratory tests IES LM-79 and 

IES LM-80.

a. Manufacturers' Certified Data: Photometric data certified by manufacturer's 
laboratory with a current accreditation under the National Voluntary Laboratory 
Accreditation Program for Energy Efficient Lighting Products.

b. Testing Agency Certified Data: For indicated luminaires, photometric data 
certified by a qualified independent testing agency. Photometric data for 
remaining luminaires shall be certified by manufacturer.

B. Shop Drawings: For nonstandard or custom luminaires.

1. Include plans, elevations, sections, and mounting and attachment details.
2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each 
field connection.

3. Include diagrams for power, signal, and control wiring.

C. Samples: For each luminaire and for each color and texture with standard factory-applied 
finish.

D. Samples for Initial Selection: For each type of luminaire with custom factory-applied 
finishes.

1. Include Samples of luminaires and accessories involving color and finish selection.

E. Samples for Verification: For each type of luminaire.

1. Include Samples of luminaires and accessories to verify finish selection.

F. Product Schedule: For luminaires and lamps: see lighting fixture schedule on drawing. 

1.5 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which 
the following items are shown and coordinated with each other, using input from installers of 
the items involved:

1. Luminaires.
2. Suspended ceiling components.
3. Partitions and millwork that penetrate the ceiling or extend to within 12 inches 

(300 mm) of the plane of the luminaires.
4. Structural members to which luminaires will be attached.
5. Initial access modules for acoustical tile, including size and locations.
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6. Items penetrating finished ceiling, including the following:

a. Other luminaires.
b. Air outlets and inlets.
c. Speakers.
d. Sprinklers.
e. Access panels.
f. Ceiling-mounted projectors.

7. Moldings.

B. Qualification Data: For testing laboratory providing photometric data for luminaires.

C. Product Certificates: For each type of luminaire.

D. Product Test Reports: For each type of luminaire, for tests performed by manufacturer and 
witnessed by a qualified testing agency.

E. Sample warranty.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For luminaires and lighting systems to include in 
operation and maintenance manuals.

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.

1. Lamps: Ten for every 100 of each type and rating installed. Furnish at least one of 
each type.

2. Diffusers and Lenses: One for every 100 of each type and rating installed. Furnish at 
least one of each type.

3. Globes and Guards: One for every 20 of each type and rating installed. Furnish at 
least one of each type.

1.8 QUALITY ASSURANCE

A. Luminaire Photometric Data Testing Laboratory Qualifications:
1. Provided by an independent agency, with the experience and capability to conduct 

the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7, 
accredited under the NVLAP for Energy Efficient Lighting Products, and complying 
with the applicable IES testing standards.

B. Provide luminaires from a single manufacturer for each luminaire type.
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C. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color 
consistency among luminaires.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 
before shipping.

1.10 WARRANTY

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires 
that fail in materials or workmanship within specified warranty period.

B. Warranty Period: Five year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Ambient Temperature: 41 to 104 deg F (5 to 40 deg C).

1. Relative Humidity: Zero to 95 percent.

B. Altitude: Sea level to 1000 feet (300 m).

2.2 LUMINAIRE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and application.

B. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels 
where they will be readily visible to service personnel, but not seen from normal viewing 
angles when lamps are in place.

1. Label shall include the following lamp characteristics:

a. "USE ONLY" and include specific lamp type.
b. Lamp diameter, shape, size, wattage, and coating.
c. CCT and CRI.

C. Recessed luminaires shall comply with NEMA LE 4.

2.3 DOWNLIGHT, SEE DRAWING E301.

A. Nominal Operating Voltage: 120 V ac
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B. Lamp:

1. Minimum 1000 lm.
2. Minimum allowable efficacy of 80 lm/W.
3. CRI of minimum 80. CCT of 4100 K.
4. Rated lamp life of 50,000 hours to L70.
5. Dimmable from 100 percent to zero percent of maximum light output.
6. Internal driver.
7. User-Replaceable Lamps:

a. Bulb shape complying with ANSI C78.79.
b. Lamp base complying with ANSI C81.61.

8. Lens Thickness: At least 0.125-inch (3.175-mm) minimum unless otherwise indicated.

C. Housings:

1. Extruded-aluminum housing and heat sink.
2. Powder-coat finish.
3. Universal mounting bracket.
4. Integral junction box with conduit fittings.

D. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools. Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally 
during relamping and when secured in operating position.

E. Diffusers and Globes:

1. Prismatic acrylic
2. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to 

yellowing and other changes due to aging, exposure to heat, and UV radiation.
3. Lens Thickness: At least 0.125-inch (3.175-mm) minimum unless otherwise indicated.

F. Standards:

1. ENERGY STAR certified.
2. RoHS compliant.
3. UL Listing: Listed for damp location.
4. Recessed luminaires shall comply with NEMA LE 4.
5. Dimmable from 100 percent to zero percent of maximum light output.
6. Internal driver.

7. Lens Thickness: At least 0.125-inch (3.175-mm) minimum unless otherwise indicated.
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2.4 SURFACE MOUNT, LINEAR, SEE DRAWING E301.

A. Nominal Operating Voltage: 120 V ac.

B. Lamp:

1. Minimum 750 lm.
2. Minimum allowable efficacy of 80 lm/W.
3. CRI of minimum 80. CCT of 4100 K.
4. Rated lamp life of 50,000 hours to L70.
5. Dimmable from 100 percent to zero percent of maximum light output.
6. Internal driver.

7. Lens Thickness: At least 0.125-inch (3.175-mm) minimum unless otherwise indicated.

C. Housings:

1. Extruded-aluminum housing and heat sink.
2. White powder-coat finish.
3. With integral mounting provisions.

D. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools. Components 
are designed to prevent doors, frames, lenses, diffusers, and other components from falling 
accidentally during relamping and when secured in operating position.

E. Diffusers and Globes:

1. Prismatic acrylic.
2. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to 

yellowing and other changes due to aging, exposure to heat, and UV radiation.
3. Lens Thickness: At least 0.125-inch (3.175-mm) minimum unless otherwise indicated.

F. Standards:

1. ENERGY STAR certified.
2. RoHS compliant.
3. UL Listing: Listed for damp location.

2.5 SUSPENDED, LINEAR, SEE DRAWING E301.

A. Nominal Operating Voltage: 120 V ac.

B. Lamp:

1. Minimum 1,500 lm.
2. Minimum allowable efficacy of 85 lm/W.
3. CRI of minimum 80. CCT of 4100 K.
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4. Rated lamp life of 50,000 hours to L70.
5. Dimmable from 100 percent to zero percent of maximum light output.
6. Internal driver.

7. Lens Thickness: At least 0.125-inch (3.175-mm) minimum unless otherwise indicated.

C. Housings:

1. Extruded-aluminum housing and heat sink.
2. Powder-coat finish.
3. With integral mounting provisions.

D. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools. Components 
are designed to prevent doors, frames, lenses, diffusers, and other components from falling 
accidentally during relamping and when secured in operating position.

E. Diffusers and Globes:

1.  Prismatic acrylic.
2. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to 

yellowing and other changes due to aging, exposure to heat, and UV radiation.
3. Glass: Annealed crystal glass unless otherwise indicated.
4. Lens Thickness: At least 0.125-inch (3.175-mm) minimum unless otherwise indicated.

F. Standards:

1. ENERGY STAR certified.
2. RoHS compliant.
3. UL Listing: Listed for damp location.

2.6 MATERIALS

A. Metal Parts:

1. Free of burrs and sharp corners and edges.
2. Sheet metal components shall be steel unless otherwise indicated.
3. Form and support to prevent warping and sagging.

B. Steel:

1. ASTM A36/A36M for carbon structural steel.
2. ASTM A568/A568M for sheet steel.

C. Stainless Steel:

1. Manufacturer's standard grade.
2. Manufacturer's standard type, ASTM A240/240M.
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D. Galvanized Steel: ASTM A653/A653M.

E. Aluminum: ASTM B209.

2.7 METAL FINISHES

A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining 
components are acceptable if they are within the range of approved Samples and if they 
can be and are assembled or installed to minimize contrast.

2.8 LUMINAIRE SUPPORT

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical 
Systems" for channel and angle iron supports and nonmetallic channel and angle supports.

B. Single-Stem Hangers: 1/2-inch (13-mm) steel tubing with swivel ball fittings and ceiling 
canopy. Finish same as luminaire.

C. Wires: ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 12 gage (2.68 mm).

D. Rod Hangers: 3/16-inch (5-mm) minimum diameter, cadmium-plated, threaded steel rod.

E. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with 
threaded attachment, cord, and locking-type plug.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the 
Work.

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 
connections before luminaire installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 TEMPORARY LIGHTING

A. If approved by the Architect, use selected permanent luminaires for temporary lighting. 
When construction is sufficiently complete, clean luminaires used for temporary lighting and 
install new lamps.
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3.3 INSTALLATION

A. Comply with NECA 1.

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise 
indicated.

C. Install lamps in each luminaire.

D. Supports:

1. Sized and rated for luminaire weight.
2. Able to maintain luminaire position after cleaning and relamping.
3. Provide support for luminaire without causing deflection of ceiling or wall.
4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and a vertical force of 400 percent of luminaire weight.

E. Flush-Mounted Luminaires:

1. Secured to outlet box.
2. Attached to ceiling structural members at four points equally spaced around 

circumference of luminaire.
3. Trim ring flush with finished surface.

F. Wall-Mounted Luminaires:

1. Attached to a minimum 20 gauge backing plate attached to wall structural members.
2. Do not attach luminaires directly to gypsum board.

G. Suspended Luminaires:

1. Ceiling Mount:
a. Pendant mount with 5/32-inch- (4-mm-)  diameter aircraft cable supports 

adjustable to 10 feet (3 m) in length.

2. Pendants and Rods: Where longer than 48 inches (1200 mm), brace to limit 
swinging.

3. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support 
with approved outlet box and accessories that hold stem and provide damping of 
luminaire oscillations. Support outlet box vertically to building structure using 
approved devices.

4. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and wire 
support for suspension for each unit length of luminaire chassis, including one at 
each end.

5. Do not use ceiling grid as support for pendant luminaires. Connect support wires or 
rods to building structure.

H. Ceiling-Grid-Mounted Luminaires:
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1. Secure to any required outlet box.
2. Secure luminaire to the luminaire opening using approved fasteners in a minimum of 

four locations, spaced near corners of luminaire.
3. Use approved devices and support components to connect luminaire to ceiling grid 

and building structure in a minimum of four locations, spaced near corners of 
luminaire.

I. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors 
and Cables" for wiring connections.

3.4 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems."

3.5 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Operational Test: After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation.

2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 
Verify transfer from normal power to battery power and retransfer to normal.

B. Luminaire will be considered defective if it does not pass operation tests and inspections.

C. Prepare test and inspection reports.

END OF SECTION 265119
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SECTION 265213 - EMERGENCY AND EXIT LIGHTING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Emergency lighting.
2. Exit signs.
3. Materials.
4. Luminaire support components.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations, definitions, 
submittals, qualifications, testing agencies, and other Project requirements applicable to Work 
specified in this Section.

1.2 DEFINITIONS

A. Correlated Color Temperature (CCT): The absolute temperature, measured in kelvins, of a blackbody 
whose chromaticity most nearly resembles that of the light source.

B. Color Rendering Index (CRI): Measure of the degree of color shift that objects undergo when illuminated 
by the light source as compared with the color of those same objects when illuminated by a reference 
source.

C. Emergency Lighting Unit: A lighting unit with internal or external emergency battery powered supply and 
the means for controlling and charging the battery and unit operation.

D. Lumen (lm): The SI derived unit of luminous flux equal to the luminous flux emitted within a unit solid angle 
by a unit point source (1 lm = 1 cd-sr).

1.3 ACTION SUBMITTALS

A. Product Data:

1. For each type of emergency lighting unit, exit sign, and emergency lighting support.

a. Include data on features, accessories, and finishes.
b. Include physical description of unit and dimensions.
c. Battery and charger for light units.
d. Include life, output of luminaire (lumens, CCT, and CRI), and energy-efficiency data.
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e. Include photometric data and adjustment factors based on laboratory tests by, or under 
supervision of, qualified luminaire photometric testing laboratory, for each luminaire type.

B. Shop Drawings:

1. For nonstandard or custom luminaires.

a. Include plans, elevations, sections, and mounting and attachment details.
b. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection.

c. Include diagrams for power, signal, and control wiring.

C. Samples: For each product and for each color and texture specified.

D. Samples for Initial Selection: For each type of luminaire with factory-applied finishes.

E. Samples for Verification: For each type of luminaire.

1. Include Samples of luminaires and accessories to verify finish selection.

F. Product Schedule:

1. For emergency lighting see lighting fixture schedule on drawings. 
2. For exit signs see lighting fixture schedule on drawings

1.4 INFORMATIONAL SUBMITTALS

A. Product Certificates: For each type of luminaire.

B. Product Test Reports: For each luminaire for tests performed by, or under supervision of, qualified 
luminaire photometric testing laboratory.

C. Sample Warranty: For manufacturer's warranty.

1.5 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents.

1. Lamps: 10 for every 100 of each type and rating installed. Furnish at least one of each type.
2. Luminaire-mounted, emergency battery pack: One for every 20 emergency lighting units. Furnish 

at least one of each type.
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1.6 QUALITY ASSURANCE

A. Mockups: For interior luminaires in room or module mockups, complete with power and control 
connections.

1. Obtain Architect's approval of luminaires and signs in mockups before starting installations.
2. Maintain mockups during construction in an undisturbed condition as a standard for judging 

completed Work.
3. Approval of mockups does not constitute approval of deviations from the Contract Documents 

contained in mockups unless Architect specifically approves such deviations in writing.
4. Subject to compliance with requirements, approved mockups may become part of completed Work 

if undisturbed at time of Substantial Completion.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before 
shipping.

1.8 WARRANTY

A. Special Installer Extended Warranty for Emergency and Exit Lighting: Installer warrants that fabricated and 
installed emergency luminaires and exit signs, including batteries, perform in accordance with specified 
requirements and agrees to repair or replace components and assemblies that fail to perform as specified 
within extended warranty period.

1. Extended Warranty Period: Two year(s) from date of Substantial Completion; full coverage for 
labor, materials, and equipment.

B. Special Manufacturer Extended Warranty for Batteries for Emergency and Exit Lighting: Manufacturer 
warrants that batteries for emergency luminaires and exit signs perform in accordance with specified 
requirements and agrees to provide repair or replacement of batteries that fail to perform as specified 
within extended warranty period.

1. Extended Warranty Period: Five year(s) from date of Substantial Completion; prorated coverage for 
labor, materials, and equipment.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR EMERGENCY LIGHTING

A. Electrical Components, Devices, and Accessories: Listed and labeled in accordance with NFPA 70 and 
UL 924, by qualified electrical testing laboratory recognized by authorities having jurisdiction and marked 
for intended location and application.
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B. Comply with NFPA 101.

C. Comply with NEMA LE 4 for recessed luminaires.

D. Comply with UL 1598 for fluorescent luminaires.

E. Lamp Base: Comply with ANSI C81.61.

1. Battery: Sealed, maintenance-free, nickel-cadmium type.
2. Charger: Fully automatic, solid-state, constant-current type with sealed power transfer relay.
3. Remote Test: Switch in handheld remote device aimed in direction of tested unit initiates coded 

infrared signal. Signal reception by factory-installed infrared receiver in tested unit triggers 
simulation of loss of its normal power supply, providing visual confirmation of either proper or failed 
emergency response.

4. Integral Self-Test: Factory-installed electronic device automatically initiates code-required test of 
unit emergency operation at required intervals. Test failure is annunciated by an integral audible 
alarm and a flashing red LED.

F. External Type Emergency Power Unit: Self-contained, modular, battery-inverter unit, suitable for powering 
one or more lamps, remote mounted from luminaire.

1. Emergency Connection: Operate one LED lamp continuously. Connect unswitched circuit to 
battery-inverter unit and switched circuit to luminaire.

2. Operation: Relay automatically turns lamp on when power-supply circuit voltage drops to 80 
percent of nominal voltage or below. Lamp automatically disconnects from battery when voltage 
approaches deep-discharge level. When normal voltage is restored, relay disconnects lamps from 
battery, and battery is automatically recharged and floated on charger.

3. Battery: Sealed, maintenance-free, nickel-cadmium type.
4. Charger: Fully automatic, solid-state, constant-current type.
5. Housing: Type 1 enclosure listed for installation inside, on top of, or remote from luminaire. Remote 

assembly must be located no less than half of distance recommended by emergency power unit 
manufacturer, whichever is less.

6. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power and 
demonstrates unit operability.

7. LED Indicator Light: Indicates normal power on. Normal glow indicates trickle charge; bright glow 
indicates charging at end of discharge cycle.

8. Remote Test: Switch in handheld remote device aimed in direction of tested unit initiates coded 
infrared signal. Signal reception by factory-installed infrared receiver in tested unit triggers 
simulation of loss of its normal power supply, providing visual confirmation of either proper or failed 
emergency response.

9. Integral Self-Test: Factory-installed electronic device automatically initiates code-required test of 
unit emergency operation at required intervals. Test failure is annunciated by an integral audible 
alarm and a flashing red LED.

2.2 EMERGENCY LIGHTING

A. General Characteristics: Self-contained units.
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B. Emergency Luminaire E301:
1. Options:

a. Operating at nominal voltage of 120 V(ac) Coordinate requirements below with "Emergency 
Power Units" Article.

b. Internal emergency power unit.
c. Rated for installation in damp locations, and for sealed and gasketed luminaires in wet 

locations.
d. UL 94 V-0 flame rating.

C. Emergency Lighting Unit E301:
1. Options:

a. Operating at nominal voltage of 120 V(ac).
b. Wall mounted with universal junction box adaptor.
c. UV stable thermoplastic housing, rated for damp locations.
d. Two LED lamp heads.
e. Internal emergency power unit.

D. Remote Emergency Lighting Unit E301:
1. Options:

a. Operating at nominal voltage of 120 V(ac).
b. Wall mounted with universal junction box adaptor.
c. UV stable thermoplastic housing rated for damp locations.
d. Two LED lamp heads.
e. External emergency power unit.

2.3 EXIT SIGNS

A. General Characteristics: Comply with UL 924; for sign colors, visibility, luminance, and lettering size, 
comply with authorities having jurisdiction.

B. Internally Lighted Sign E301:
1. Options:

a. Operating at nominal voltage of 120 V(ac).
b. Lamps for AC Operation:

1) LEDs; 50,000 hours minimum rated lamp life.

c. Self-Powered Exit Signs (Battery Type): Internal emergency power unit.
d. Master/Remote Sign Configurations:

1) Master Unit: Comply with requirements above for self-powered exit signs, and 
provide additional capacity in LED power supply for power connection to remote unit.

2) Remote Unit: Comply with requirements above for self-powered exit signs, except 
omit power supply, battery, and test features. Arrange to receive full power 
requirements from master unit. Connect for testing concurrently with master unit as a 
unified system.
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C. Self-Luminous Sign E301:
1. Options:

a. Powered by tritium gas, with universal bracket for flush-ceiling, wall, or end mounting. Signs 
must be guaranteed by manufacturer to maintain minimum brightness requirements in 
UL 924 for 20 years.

b. .

2.4 MATERIALS

A. Metal Parts:

1. Free of burrs and sharp corners and edges.
2. Sheet metal components must be steel unless otherwise indicated.
3. Form and support to prevent warping and sagging.

B. Doors, Frames, and Other Internal Access:

1. Smooth operating, free of light leakage under operating conditions.
2. Designed to permit relamping without use of tools.
3. Designed to prevent doors, frames, lenses, diffusers, and other components from falling 

accidentally during relamping and when secured in operating position.

C. Diffusers and Globes:

1. Prismatic acrylic.
2. Acrylic: 100 percent virgin acrylic plastic, with high resistance to yellowing and other changes due 

to aging, exposure to heat, and UV radiation.
3. Lens Thickness: At least 0.125 inch (3.175 mm) minimum unless otherwise indicated.

D. Housings:

1. Extruded aluminum housing and heat sink.
2. Powder coat painted finish.

E. Conduit EMT, minimum metric designator 21 (trade size 3/4).

2.5 METAL FINISHES

A. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in 
appearance of adjoining components are acceptable if they are within range of approved Samples and are 
assembled or installed to minimize contrast.

2.6 LUMINAIRE SUPPORT COMPONENTS

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for channel 
and angle iron supports and nonmetallic channel and angle supports.
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B. Support Wires: ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 0.106 inch (2.69 mm). 

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
conditions affecting performance of luminaires.

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical connections before 
luminaire installation.

C. Examine walls, floors, roofs, and ceilings for suitable conditions where emergency lighting luminaires will 
be installed.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.

B. Install lamps in each luminaire.

C. Supports:

1. Sized and rated for luminaire and emergency power unit weight.
2. Able to maintain luminaire position when testing emergency power unit.
3. Provide support for luminaire and emergency power unit without causing deflection of ceiling or 

wall.
4. Luminaire-mounting devices must be capable of supporting a horizontal force of 100 percent of 

luminaire and emergency power unit weight and vertical force of 400 percent of luminaire weight.

D. Wall-Mounted Luminaire Support:

1. Attached to a minimum 20-gauge backing plate attached to wall structural members.
2. Do not attach luminaires directly to gypsum board.

E. Suspended Luminaire Support:

1. Pendants and Rods: Where longer than 48 inch (1200 mm), brace to limit swinging.
2. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with approved 

outlet box and accessories that hold stem and provide damping of luminaire oscillations. Support 
outlet box vertically to building structure using approved devices.
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3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and wire support for 
suspension for each unit length of luminaire chassis, including one at each end.

4. Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods to building 
structure.

F. Ceiling Grid Mounted Luminaires:

1. Secure to outlet box, if provided.
2. Secure emergency power unit using approved fasteners in a minimum of four locations, spaced 

near corners of emergency power unit.
3. Use approved devices and support components to connect luminaire to ceiling grid and building 

structure in a minimum of four locations, spaced near corners of luminaire.

3.3 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification 
specified in Section 260553 "Identification for Electrical Systems."

3.4 FIELD QUALITY CONTROL

A. Field tests and inspections must be witnessed by authorities having jurisdiction.

B. Tests and Inspections:

1. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify 
transfer from normal power to battery power and retransfer to normal.

C. Nonconforming Work:

1. Luminaire will be considered defective if it does not pass operation tests and inspections.
2. Remove and replace defective units and retest.

D. Prepare test and inspection reports.

E. Manufacturer Services:

1. Engage factory-authorized service representative to support field tests and inspections.

3.5 SYSTEM STARTUP

A. Perform startup service:

1. Charge batteries minimum of one hour and depress switch to conduct short-duration test.
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2. Charge batteries minimum of 24 hours and conduct one-hour discharge test.

3.6 PROTECTION

A. Remove and replace luminaires and exit signs that are damaged or caused to be unfit for use by 
construction activities.

END OF SECTION 265213
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SECTION 265619 - LED EXTERIOR LIGHTING

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. Exterior solid-state luminaires that are designed for and exclusively use LED lamp 
technology.

2. Luminaire supports.
3. Luminaire-mounted photoelectric relays.

1.3 DEFINITIONS

A. CCT: Correlated color temperature.

B. CRI: Color rendering index.

C. Fixture: See "Luminaire."

D. IP: International Protection or Ingress Protection Rating.

E. Lumen: Measured output of lamp and luminaire, or both.

F. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of luminaire.

1. Arrange in order of luminaire designation.
2. Include data on features, accessories, and finishes.
3. Include physical description and dimensions of luminaire.
4. Lamps, include life, output (lumens, CCT, and CRI), and energy-efficiency data.
5. Photometric data and adjustment factors based on laboratory tests, complying with 

IES Lighting Measurements Testing and Calculation Guides, of each luminaire 
type. The adjustment factors shall be for lamps and accessories identical to those 
indicated for the luminaire as applied in this Project IES LM-79
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a. Manufacturer's Certified Data: Photometric data certified by manufacturer's 
laboratory with a current accreditation under the NVLAP for Energy Efficient 
Lighting Products.

b. Testing Agency Certified Data: For indicated luminaires, photometric data 
certified by a qualified independent testing agency. Photometric data for 
remaining luminaires shall be certified by manufacturer.

6. Wiring diagrams for power, control, and signal wiring.
7. Photoelectric relays.
8. Means of attaching luminaires to supports and indication that the attachment is 

suitable for components involved.

B. Shop Drawings: For nonstandard or custom luminaires.

1. Include plans, elevations, sections, and mounting and attachment details.
2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, 

required clearances, method of field assembly, components, and location and size 
of each field connection.

3. Include diagrams for power, signal, and control wiring.

C. Product Schedule: For luminaires and lamps. Use same designations indicated on 
Drawings.

1.5 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Plans, drawn to scale, on which the following items are shown and 
coordinated with each other, using input from installers of the items involved:

1. Luminaires.
2. Structural members to which luminaires will be attached.
3. Underground utilities and structures.
4. Existing underground utilities and structures.
5. Above-grade utilities and structures.
6. Existing above-grade utilities and structures.
7. Building features.
8. Vertical and horizontal information.

B. Qualification Data: For testing laboratory providing photometric data for luminaires.

C. Product Certificates: For each type of the following:

1. Luminaire.

D. Product Test Reports: For each luminaire, for tests performed by manufacturer and 
witnessed by a qualified testing agency.

E. Source quality-control reports.

F. Sample warranty.
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1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For luminaires to include in operation and maintenance 
manuals.

1. Provide a list of all lamp types used on Project. Use ANSI and manufacturers' 
codes.

2. Provide a list of all photoelectric relay types used on Project; use manufacturers' 
codes.

1.7 QUALITY ASSURANCE

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturers' 
laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.

B. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent 
agency, with the experience and capability to conduct the testing indicated, that is an NRTL 
as defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP for Energy Efficient 
Lighting Products and complying with applicable IES testing standards.

C. Provide luminaires from a single manufacturer for each luminaire type.

D. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color 
consistency among luminaires.

E. Installer Qualifications: An authorized representative who is trained and approved by 
manufacturer.

F. Mockups: For exterior luminaires, complete with power and control connections.

1. Obtain Architect's approval of luminaires in mockups before starting installations.
2. Maintain mockups during construction in an undisturbed condition as a standard 

for judging the completed work.
3. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such 
deviations in writing.

4. Subject to compliance with requirements, approved mockups may become part of 
the completed Work if undisturbed at time of Substantial Completion.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 
prior to shipping.

1.9 FIELD CONDITIONS

A. Verify existing and proposed utility structures prior to the start of work associated with 
luminaire installation.
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B. Mark locations of exterior luminaires for approval by Architect prior to the start of luminaire 
installation.

1.10 WARRANTY

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires 
that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures, including luminaire support components.
b. Faulty operation of luminaires and accessories.
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering.

2. Warranty Period: 2 year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

2.2 LUMINAIRE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and application.

B. NRTL Compliance: Luminaires shall be listed and labeled for indicated class and division 
of hazard by an NRTL.

C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for 
indicated class and division of hazard by FM Global.

D. UL Compliance: Comply with UL 1598 and listed for wet location.

E. Lamp base complying with ANSI C81.61.

F. Bulb shape complying with ANSI C79.1.

G. CRI of minimum 80 CCT of 4100 K.

H. L70 lamp life of 50,000 hours.

I. Lamps dimmable from 100 percent to 0 percent of maximum light output.

J. Internal driver.

K. Nominal Operating Voltage: As shown in drawings.
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L. In-line Fusing: On the primary for each luminaire Lamp Rating: Lamp marked for outdoor 
use. 

M. Source Limitations: Obtain luminaires from single source from a single manufacturer.

2.3 LUMINAIRE-MOUNTED PHOTOELECTRIC RELAYS

A. Comply with UL 773 or UL 773A.

B. Contact Relays: Factory mounted, single throw, designed to fail in the on position, and 
factory set to turn light unit on at 1.5 to 3 fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to 108 lx) 
with 15-second minimum time delay. Relay shall have directional lens in front of photocell 
to prevent artificial light sources from causing false turnoff.

1. Relay with locking-type receptacle shall comply with ANSI C136.10.
2. Adjustable window slide for adjusting on-off set points.

2.4 MATERIALS

A. Metal Parts: Free of burrs and sharp corners and edges.

B. Sheet Metal Components: Corrosion-resistant aluminum Form and support to prevent 
warping and sagging.

C. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools. Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally 
during relamping and when secured in operating position. Doors shall be removable for 
cleaning or replacing lenses.

1. Lens Thickness: At least 0.125 inch (3.175 mm) minimum unless otherwise 
indicated.

D. Lens and Refractor Gaskets: Use heat- and aging-resistant resilient gaskets to seal and 
cushion lenses and refractors in luminaire doors.

E. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated:

1. White Surfaces: 85 percent.
2. Specular Surfaces: 83 percent.
3. Diffusing Specular Surfaces: 75 percent.

F. Housings:

1. Rigidly formed, weather- and light-tight enclosure that will not warp, sag, or deform 
in use.

2. Provide filter/breather for enclosed luminaires.
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G. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Labels shall 
be located where they will be readily visible to service personnel, but not seen from normal 
viewing angles when lamps are in place.

1. Label shall include the following lamp characteristics:

a. "USE ONLY" and include specific lamp type.
b. Lamp diameter, shape, size, wattage and coating.
c. CCT and CRI for all luminaires.

2.5 FINISHES

A. Variations in Finishes: Noticeable variations in same piece are unacceptable. Variations in 
appearance of adjoining components are acceptable if they are within the range of approved 
Samples and are assembled or installed to minimize contrast.

B. Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and -tested 
luminaire before shipping. Where indicated, match finish process and color of pole or 
support materials.

C. Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal Finishes 
Manual for Architectural and Metal Products" for recommendations for applying and 
designating finishes.

1. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes.

2. Natural Satin Finish: Provide fine, directional, medium satin polish (AA-M32); buff 
complying with AA-M20 requirements; and seal aluminum surfaces with clear, 
hard-coat wax.

3. Class I, Clear-Anodic Finish: AA-M32C22A41 (Mechanical Finish: Medium satin; 
Chemical Finish: Etched, medium matte; Anodic Coating: Architectural Class I, 
clear coating 0.018 mm or thicker) complying with AAMA 611.

4. Class I, Color-Anodic Finish: AA-M32C22A42/A44 (Mechanical Finish: Medium 
satin; Chemical Finish: Etched, medium matte; Anodic Coating: Architectural 
Class I, integrally colored or electrolytically deposited color coating 0.018 mm or 
thicker), complying with AAMA 611.

a. Color: By Architect.

D. Factory-Applied Finish for Steel Luminaires: Comply with NAAMM's "Metal Finishes Manual 
for Architectural and Metal Products" for recommendations for applying and designating 
finishes.

1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, to remove dirt, 
oil, grease, and other contaminants that could impair paint bond. Grind welds and 
polish surfaces to a smooth, even finish. Remove mill scale and rust, if present, 
from uncoated steel, complying with SSPC-SP 5/NACE No. 1 or SSPC-SP 8.

2. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats 
of primer and two finish coats of high-gloss, high-build polyurethane enamel.
a. Color: As selected by Architect from manufacturer's full range.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the 
Work.

B. Examine roughing-in for luminaire electrical conduit to verify actual locations of conduit 
connections before luminaire installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 GENERAL INSTALLATION REQUIREMENTS

A. Comply with NECA 1.

B. Install lamps in each luminaire.

C. Fasten luminaire to structural support.

D. Supports:

1. Sized and rated for luminaire weight.
2. Able to maintain luminaire position after cleaning and relamping.
3. Support luminaires without causing deflection of finished surface.
4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 

100 percent of luminaire weight and a vertical force of 400 percent of luminaire 
weight.

E. Wiring Method: Install cables in raceways. Conceal raceways and cables.

F. Install luminaires at height and aiming angle as indicated on Drawings.

G. Coordinate layout and installation of luminaires with other construction.

H. Adjust luminaires that require field adjustment or aiming. Include adjustment of photoelectric 
device to prevent false operation of relay by artificial light sources, favoring a north 
orientation.

I. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors 
and Cables" and Section 260533 "Raceways and Boxes for Electrical Systems" for wiring 
connections and wiring methods.

3.3 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems."

CAM #25-0198 
Exhibit 1F 

Page 1092 of 1528



City of Fort Lauderdale Park Improvements

265619-8                                        EXTERIOR LIGHTING

3.4 FIELD QUALITY CONTROL

A. Inspect each installed luminaire for damage. Replace damaged luminaires and 
components.

B. Perform the following tests and inspections with the assistance of a factory-authorized 
service representative:

1. Operational Test: After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation.

2. Verify operation of photoelectric controls.

C. Illumination Tests:

1. Measure light intensities at night. Use photometers with calibration referenced to 
NIST standards. Comply with the following IES testing guide(s):

a. IES LM-5.
b. IES LM-50.
c. IES LM-52.
d. IES LM-64.
e. IES LM-72.

2. Operational Test: After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation.

D. Luminaire will be considered defective if it does not pass tests and inspections.

E. Prepare a written report of tests, inspections, observations, and verifications indicating and 
interpreting results. If adjustments are made to lighting system, retest to demonstrate 
compliance with standards.

3.5 DEMONSTRATION

A.  Train Owner's maintenance personnel to adjust, operate, and maintain luminaires and 
photocell relays.

3.6 ADJUSTING

A. Occupancy Adjustments: When requested within 12 months of date of Substantial 
Completion, provide on-site assistance in adjusting the direction of aim of luminaires to suit 
occupied conditions. Make up to two visits to Project during other-than-normal hours for this 
purpose. Some of this work may be required during hours of darkness.

1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that 
are defective.

2. Parts and supplies shall be manufacturer's authorized replacement parts and 
supplies.

3. Adjust the aim of luminaires in the presence of the Architect.
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END OF SECTION 26 5619
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SECTION 270528 PATHWAYS FOR COMMUNICATIONS SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Metal conduits and fittings. 

2. Non-metallic conduits and fittings. 

3. Optical-fiber-cable pathways and fittings. 

4. Metal wireways and auxiliary gutters. 

5. Boxes, enclosures, and cabinets. 

B. Related Requirements: 

1. Section 26 05 43 "Underground Raceways for Electrical Systems" for 
exterior ductbanks, manholes, and underground utility construction. 

2. Section 26 05 33 "Raceways and Boxes for Electrical Systems" for 
conduits, wireways, surface raceways, boxes, enclosures, cabinets, 
handholes, and faceplate adapters serving electrical systems. 

3. Section 28 05 28 "Pathways for Electronic Safety and Security" for 
conduits, surface pathways, innerduct, boxes, and faceplate adapters 
serving electronic safety and security. 

1.2 DEFINITIONS 

A. GRC: Galvanized rigid steel conduit. 

B. IMC: Intermediate metal conduit. 

C. EMT: Electrical metallic tubing. 

1.3 ACTION SUBMITTALS 

A. Product Data: For floor boxes, hinged-cover enclosures, and cabinets. 

B. LEED Submittals: 

1. Product Data for Credit IEQ 4.1: For solvent cements and adhesive 
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primers, documentation including printed statement of VOC content. 

C. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, 
sections, and attachment details. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For professional engineer.  
 
 

PART 2 - PRODUCTS 

2.1 METAL CONDUITS AND FITTINGS 

A. General Requirements for Metal Conduits and Fittings: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, 
and marked for intended location and application. 

2. Comply with TIA-569-B. 

B. GRC: Comply with ANSI C80.1 and UL 6. 

C. IMC: Comply with ANSI C80.6 and UL 1242. 

D. EMT: Comply with ANSI C80.3 and UL 797. 

E. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B. 

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 
886 and NFPA 70. 

2. Fittings for EMT: 

a. Material: Steel or die cast. 

b. Type: compression. 

3. Expansion Fittings: PVC or steel to match conduit type, complying with 
UL-467, rated for environmental conditions where installed, and including 
flexible external bonding jumper. 

2.2 NON-METALLIC CONDUITS AND FITTINGS 

A. General Requirements for Non-Metallic Conduits and Fittings: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, 
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and marked for intended location and application. 

2. Comply with TIA-569-B. 

B. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless 
otherwise indicated. 

C. Fittings for RNC: Comply with NEMA TC 3; match to conduit and material. 

D. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 
g/L or less, respectively, when calculated according to 40 CFR 59, Subpart D 
(EPA Method 24). 

2.3 OPTICAL-FIBER-CABLE PATHWAYS AND FITTINGS 

A. Fabric Multi-Cell Pathway Description: Comply with UL 2024A; approved for 
general-use installation unless otherwise indicated. 

1. Quantity of cells: 3. 

2. Size: 4 inch. 

3. Listed and labeled as defined in NFPA 70, by a qualified testing agency, 
and marked for intended location and application. 

4. Comply with TIA-569-B. 

2.4 METAL WIREWAYS AND AUXILIARY GUTTERS 

A. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 unless 
otherwise indicated, and sized according to NFPA 70. 

1. Metal wireways installed outdoors shall be listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location 
and application. 

2. Comply with TIA-569-B. 

B. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion 
joints, adapters, hold-down straps, end caps, and other fittings to match and 
mate with wireways as required for complete system. 

C. Wireway Covers: Hinged type unless otherwise indicated. 

D. Finish: Manufacturer's standard enamel finish. 

2.5 BOXES, ENCLOSURES, AND CABINETS 
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A. General Requirements for Boxes, Enclosures, and Cabinets: 

1. Comply with TIA-569-B. 

2. Boxes, enclosures and cabinets installed in wet locations shall be listed 
for use in wet locations. 

B. Sheet-Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

C. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, 
Type FD, with gasketed cover. 

D. Box extensions used to accommodate new building finishes shall be of same 
material as recessed box. 

E. Floor Boxes: 

1. See Section 26 05 33. 

F. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 

G. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 
1773, galvanized, cast iron with gasketed cover. 

H. Device Box Dimensions: 4 11/16 inches square by 2-1/8 inches deep. 

I. Gangable boxes are prohibited. 

J. Non-Metallic Outlet and Device Boxes:  Comply with NEMA OS 2 and UL 514C. 

K. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 with 
continuous-hinge cover with flush latch unless otherwise indicated. 

1. Metal Enclosures: Steel, finished inside and out with manufacturer's 
standard enamel. 

2. Interior Panels: Steel; all sides finished with manufacturer's standard 
enamel. 

L. Cabinets: 

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel 
and removable front, finished inside and out with manufacturer's standard 
enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 

3. Key latch to match panelboards. 
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4. Metal barriers to separate wiring of different systems and voltage. 

5. Accessory feet where required for freestanding equipment. 

6. Non-metallic cabinets shall be listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and 
application. 

PART 3 - EXECUTION 

3.1 PATHWAY APPLICATION 

A. Outdoors: Apply raceway products as specified below unless otherwise 
indicated: 

1. Exposed Conduit: GRC or IMC, except under exposed roof within 12 
inches of deck may be EMT. 

2. Concealed Conduit, Aboveground: GRC or IMC. 

3. Underground Conduit: RNC, Type EPC-40-PVC, direct buried. 

4. Connection to Vibrating Equipment (Including Transformers and 
Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment): 
LFMC. 

5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R. 

B. Indoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage, above 8 feet AFF: EMT. 

2. Exposed, Subject Damage, Below 8 feet AFF, other than mechanical and 
electrical rooms: GRC or IMC. 

3. Concealed in Ceilings and Interior Walls and Partitions: EMT. 

4. Connection to Vibrating Equipment (Including Transformers and 
Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment): 
FMC, except use LFMC in damp or wet locations. 

5. Damp or Wet Locations: GRC or IMC. 

6. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 
4 stainless steel in institutional and commercial kitchens and damp or wet 
locations. 
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C. Minimum Pathway Size: 3/4-inch trade size. Minimum size for data cable and 
optical-fiber cables is 1 inch. 

D. Pathway Fittings: Compatible with pathways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit 
fittings unless otherwise indicated. Comply with NEMA FB 2.10. 

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for 
use with this type of conduit. Patch and seal all joints, nicks, and scrapes 
in PVC coating after installing conduits and fittings. Use sealant 
recommended by fitting manufacturer and apply in thickness and number 
of coats recommended by manufacturer. 

3. EMT: Use compression, steel or cast-metal fittings. Comply with NEMA 
FB 2.10. 

E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or 
earth. 

F. Install surface pathways only where indicated on drawings. 

G. Do not install non-metallic conduit where ambient temperature exceeds 120 
degrees F. 

3.2 INSTALLATION 

A. Comply with NECA 1, NECA 101, and TIA-569-B for installation requirements 
except where requirements on drawings or in this article are stricter. Comply with 
NECA 102 for aluminum pathways. Comply with NFPA 70 limitations for types of 
pathways allowed in specific occupancies and number of floors. 

B. Keep pathways at least 6 inches away from parallel runs of flues and steam or 
hot- water pipes. Install horizontal pathway runs above water and steam piping. 

C. Complete pathway installation before starting conductor installation. 

D. Comply with requirements in Section 26 05 29 "Hangers and Supports for 
Electrical Systems" for hangers and supports. 

E. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

F. Install no more than the equivalent of two 90-degree bends in any pathway run. 
Utilize long radius ells for all optical-fiber cables. 

G. Conceal conduit and EMT within finished walls, ceilings, and floors unless 

CAM #25-0198 
Exhibit 1F 

Page 1100 of 1528



City of Fort Lauderdale Park Improvements   

 
270528-7              PATHWAYS FOR COMMUNICATIONS 

SYSTEMS 

otherwise indicated. Install conduits parallel or perpendicular to building lines. 

H. Support conduit within 36 inches (900 mm) of enclosures to which attached. 

I. Pathways Embedded in Slabs: 

1. Run conduit larger than 1-inch trade size, parallel or at right angles to 
main reinforcement. Where at right angles to reinforcement, place conduit 
close to slab support. Secure pathways to reinforcement at maximum 10- 
foot intervals. 

2. Arrange pathways to cross building expansion joints at right angles with 
expansion fittings. 

3. Arrange pathways to keep a minimum of 2 inches. Insert dimension of 
concrete cover in all directions. 

4. Do not embed threadless fittings in concrete unless specifically approved 
by Engineer for each specific location. 

J. Stub-ups to Above Recessed Ceilings: 

1. Use EMT, IMC, or RMC for pathways. 

2. Use a conduit bushing or insulated conduit bushing to terminate stub-ups 
not terminated in hubs or in an enclosure. 

K. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor 
Conditions: Apply listed compound to threads of pathway and fittings before 
making up joints. Follow compound manufacturer's written instructions. 

L. Coat field-cut threads on PVC-coated pathway with a corrosion-preventing 
conductive compound prior to assembly. 

M. Terminate threaded conduits into threaded hubs or with locknuts on inside and 
outside of boxes or cabinets. Install insulated bushings on conduits terminated 
with locknuts. 

N. Install pathways square to the enclosure and terminate at enclosures with 
locknuts. Install locknuts hand tight plus 1/4 turn more. 

O. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. 
Remove coatings in the locknut area prior to assembling conduit to enclosure to 
assure a continuous ground path. 

P. Cut conduit perpendicular to the length. For conduits of 2-inch trade size and 
larger, use roll cutter or a guide to ensure cut is straight and perpendicular to the 
length. 
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Q. Install pull wires in empty pathways. Use polypropylene or monofilament plastic 
line with not less than 200-lb tensile strength. Leave at least 12 inches of slack at 
each end of pull wire. Cap underground pathways designated as spare above 
grade alongside pathways in use. 

R. Pathways for Optical-Fiber and Communications Cable:  Install pathways, 
EMT,IMC or GRC, as follows: 

1. 1-Inch Trade Size and Larger:  Install pathways. 

2. Install with a maximum of two 90-degree bends or equivalent for each 
length of pathway unless drawings show stricter requirements. Separate 
lengths with pull or junction boxes or terminations at distribution frames or 
cabinets where necessary to comply with these requirements. 

S. Install pathway sealing fittings at accessible locations according to NFPA 70 and 
fill them with listed sealing compound. For concealed pathways, install each 
fitting in a flush steel box with a blank cover plate having a finish similar to that of 
adjacent plates or surfaces. Install pathway sealing fittings according to NFPA 
70. 

T. Install devices to seal pathway interiors at accessible locations. Locate seals so 
no fittings or boxes are between the seal and the following changes of 
environments. Seal the interior of all pathways at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of 
refrigerated spaces. 

2. Where an underground service pathway enters a building or structure. 

3. Where otherwise required by NFPA 70. 

U. Comply with manufacturer's written instructions for solvent welding PVC conduit 
and fittings. 

V. Mount boxes at heights indicated on drawings. 

W. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of 
masonry block, and install box flush with surface of wall. Prepare block surface to 
provide a flat surface for a raintight connection between box and cover plate or 
supported equipment and box. 

X. Horizontally separate boxes mounted on opposite sides of walls so they are not 
in the same vertical channel. 

Y. Fasten junction and pull boxes to or support from building structure. Do not 
support boxes by conduits. 
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Z. Set metal floor boxes level and flush with finished floor surface. 

3.3 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR COMMUNICATIONS 
PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall 

assemblies. Comply with requirements in Section 27 05 44 "Sleeves and Sleeve 
Seals for  Communications Pathways and Cabling." 

3.4 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply 
with requirements in Section 07 84 13 "Penetration Firestopping." 

3.5 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage or deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended 
by manufacturer. 

2. Repair damage to PVC coatings or paint finishes with matching touchup 
coating recommended by manufacturer. 

END OF SECTION 270528 
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SECTION 270536 CABLE TRAYS FOR COMMUNICATIONS SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Ladder cable trays. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of cable tray. 

1. Include data indicating dimensions and finishes for each type of cable tray 
indicated. 

B. Shop Drawings: For each type of cable tray. 

1. Show fabrication and installation details of cable trays, including plans, 
elevations, and sections of components and attachments to other 
construction elements. Designate components and accessories, including 
clamps, brackets, hanger rods, splice-plate connectors, expansion-joint 
assemblies, straight lengths, and fittings. 

1.3 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Floor plans and sections, drawn to scale, on which the 
following items are shown and coordinated with each other, using input from 
installers of the items involved: 

1. Include scaled cable tray layout and relationships between components 
and adjacent structural, electrical, and mechanical elements. 

2. Vertical and horizontal offsets and transitions. 

3. Clearances for access above and to side of cable trays. 

4. Vertical elevation of cable trays above the floor or below bottom of ceiling 
structure. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR CABLE TRAYS 
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A. Cable Trays and Accessories: Identified as defined in NFPA 70 and marked for 

intended location, application, and grounding. 

1. Source Limitations: Obtain cable trays and components from single 
manufacturer. 

B. Sizes and Configurations: See the Cable Tray on drawings for specific 
requirements for sizes, and configurations. 

2.2 LADDER CABLE TRAYS 

A. Description: 

1. Configuration: Two (2) I-beam side rails with transverse rungs welded to 
side rails. 

2. Rung Spacing: 6 inches o.c. 

3. Radius-Fitting Rung Spacing: 9 inches at center of tray's width. 

4. Minimum Cable-Bearing Surface for Rungs: 7/8-inch width with radius 
edges. 

5. No portion of the rungs shall protrude below the bottom plane of side 
rails. 

6. Structural Performance of Each Rung: Capable of supporting a maximum 
cable load, with a safety factor of 1.5, plus a 200-lb concentrated load, 
when tested according to NEMA VE 1. 

7. Minimum Usable Load Depth: 4 inches. 

8. Straight Section Lengths: 10 feet minimum, except where shorter 
lengths are required to facilitate tray assembly. 

9. Width: As indicated on drawings. 

10. Fitting Minimum Radius: 24 inches. 

11. Class Designation: Comply with NEMA VE 1, Class 12C. 

12. Splicing Assemblies: Bolted type using serrated flange locknuts. 

13. Hardware and Fasteners: Steel, zinc plated according to ASTM B 633. 

14. Splice Plate Capacity: Splices located within support span shall not 
diminish rated loading capacity of cable tray. 
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2.3 MATERIALS AND FINISHES 

A. Aluminum Tray: 

1. Hardware: Chromium-zinc-plated steel, ASTM F 1136. 

2.4 CABLE TRAY ACCESSORIES 

A. Fittings: Tees, crosses, risers, elbows, and other fittings as indicated, of same 
materials and finishes as cable tray. 

B. Cable tray supports and connectors, including bonding jumpers, as 
recommended by cable tray manufacturer. 

2.5 WARNING SIGNS 

A. Lettering: 1-1/2-inch-high, black letters on yellow background with legend 
"Warning! Not To Be Used as Walkway, Ladder, or Support for Ladders or 
Personnel." 

B. Comply with requirements for fasteners in Section 26 05 53 "Identification for 
Electrical Systems." 

PART 3 - EXECUTION 

3.1 CABLE TRAY INSTALLATION 

A. Install cable trays according to NEMA VE 2. 

B. Install cable trays as a complete system, including fasteners, hold-down clips, 
support systems, barrier strips, adjustable horizontal and vertical splice plates, 
elbows, reducers, tees, crosses, cable dropouts, adapters, covers, and bonding. 

C. Install cable trays so that the tray is accessible for cable installation and all 
splices are accessible for inspection and adjustment. 

D. Remove burrs and sharp edges from cable trays. 

E. Join aluminum cable tray with splice plates; use four square neck-carriage bolts 
and locknuts. 

F. Fasten cable tray supports to building structure. 

G. Place supports so that spans do not exceed maximum spans as defined by 
manufacturer and provide clearances shown on drawings. Install intermediate 
supports when cable weight exceeds the load-carrying capacity of the tray. 
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H. Support assembly to prevent twisting from eccentric loading. 

I. Locate and install supports according to NEMA VE 2. Do not install more than 
one cable tray splice between supports. 

J. Make changes in direction and elevation using manufacturer's recommended 
fittings. 

K. Make cable tray connections using manufacturer's recommended fittings. 

L. Seal penetrations through fire and smoke barriers. Comply with requirements in 
Section 07 84 13 "Penetration Firestopping." 

M. Install cable trays with 12 inches above and 18 inches on one side for workspace 
to permit access for installing cables. 

N. Install warning signs in visible locations on or near cable trays after cable tray 
installation. 

3.2 CABLE TRAY GROUNDING 

A. Ground cable trays according to NFPA 70 unless additional grounding is 
specified. Comply with requirements in Section 26 05 26 "Grounding and 
Bonding for Electrical Systems." 

B. Install #6 bare copper ground conductor on the exterior of the tray. 

1. Bond ground conductor to each section of tray via a listed device. 

2. Bond each conduit containing cables/conductors that transition into cable 
tray via a grounding bushing on the conduit and a #6 bare copper 
conductor to the ground conductor. 

3. Connect ground conductor to the equipment room ground bus. 

4. Do not cross over the cable tray with ground conductor or bond 
conductors. 

3.3 CABLE INSTALLATION 

A. Install cables only when each cable tray run has been completed and inspected. 

B. Maintain separation between cables for each system that is installed in the tray. 
 cable ties. 

C. Fasten cables on horizontal runs with cable clamps or cable ties according to 
NEMA VE 2. Tighten clamps only enough to secure the cable, without indenting 
the cable jacket. Install cable ties with a tool that includes an automatic pressure- 
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limiting device. 

D. Fasten cables on vertical runs to cable trays every 18 inches. 

E. Fasten and support cables that pass from one cable tray to another or drop from 
cable trays to equipment enclosures. Fasten cables to the cable tray at the point 
of exit and support cables independent of the enclosure. The cable length 
between cable trays or between cable tray and enclosure shall be no more than 
24 inches (600 mm). 

3.4 CONNECTIONS 

A. Remove paint from all connection points before making connections. Repair paint 
after the connections are completed. 

B. Connect pathways to cable trays according to requirements in NEMA VE 2. 

3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. After installing cable trays and after electrical circuitry has been 
energized, survey for compliance with requirements. 

2. Visually inspect cable insulation for damage. Correct sharp corners, 
protuberances in cable trays, vibrations, and thermal expansion and 
contraction conditions, which may cause or have caused damage. 

3. Remove dust deposits, industrial process materials, trash of any 
description, and any blockage of tray ventilation. 

4. Visually inspect each cable tray joint and each ground connection for 
mechanical continuity. Check bolted connections between sections for 
corrosion. Clean and retorque in suspect areas. 

5. Check for improperly sized or installed bonding jumpers. 

6. Check for missing, incorrect, or damaged bolts, bolt heads, or nuts. When 
found, replace with specified hardware. 

7. Perform visual and mechanical checks for adequacy of cable tray 
grounding; verify that all takeoff raceways are bonded to cable trays. Test 
entire cable tray system for continuity. Maximum allowable resistance is 1 
ohm. 

3.6 PROTECTION 

A. Protect installed cable trays and cables. 
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1. Install temporary protection for cables in open trays to safeguard exposed 

cables against falling objects or debris during construction. Temporary 
protection for cables and cable tray can be constructed of wood or metal 
materials and shall remain in place until the risk of damage is over. 

END OF SECTION 270536 
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SECTION 271100 COMMUNICATIONS EQUIPMENT ROOM FITTINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Telecommunications mounting elements. 

2. Backboards. 

3. Telecommunications equipment racks and cabinets. 

4. Grounding. 

B. Related Requirements: 

1. Section 27 05 36 "Cable Trays for Communications Systems" for cable 
trays and accessories. 

2. Section 27 13 00 "Communications Backbone Cabling" for voice and data 
cabling associated with system panels and devices. 

3. Section 27 15 00 "Communications Horizontal Cabling" for voice and data 
cabling associated with system panels and devices. 

4. Section 28 05 13 "Conductors and Cables for Electronic Safety and 
Security" for voice and data cabling associated with system panels and 
devices. 

1.2 DEFINITIONS 

A. BICSI: Building Industry Consulting Service International. 

B. LAN: Local area network. 

C. RCDD: Registered Communications Distribution Designer. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of 
individual components and profiles, and finishes for equipment racks and 
cabinets. 
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2. Include rated capacities, operating characteristics, electrical 
characteristics, and furnished specialties and accessories. 

B. Shop Drawings: For communications equipment room fittings. Include plans, 
elevations, sections, details, and attachments to other work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, 
required clearances, method of field assembly, components, and location 
and size of each field connection. 

2. Equipment Racks and Cabinets: Include workspace requirements and 
access for cable connections. 

3. Grounding: Indicate location of grounding bus bar and its mounting detail 
showing standoff insulators and wall mounting brackets. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For installer, qualified layout technician, installation 
supervisor, and field inspector. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Cabling installer must have personnel certified by BICSI 
on staff. 

1. Layout Responsibility: Preparation of shop drawings shall be under the 
direct supervision of RCDD. 

2. Installation Supervision: Installation shall be under the direct supervision 
of Registered Technician, who shall be present at all times when work of 
this section is performed at project site. 

PART 2 - PRODUCTS 

2.1 BACKBOARDS 

A. Backboards: Plywood, two (2) coats of light gray fire-retardant paint, 3/4 by 48 
by 96 inches. Comply with requirements for plywood backing panels per 
EIA/TIA 569. 

2.2 EQUIPMENT FRAMES 

A. General Frame Requirements: 

1. Distribution Frames: Freestanding modular-steel units designed for 
telecommunications terminal support and coordinated with dimensions of 
units to be supported. 
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2. Module Dimension: Width compatible with EIA 310-D standard, 19-inch 
panel mounting. 

3. Finish: Manufacturer's standard, baked-polyester powder coat. 

B. Floor-Mounted Racks: Modular-type, steel or aluminum construction. 

1. Vertical and horizontal cable management channels, top and bottom 
cable troughs, grounding lug. 

2. Baked-polyester powder coat finish. 

C. Cable Management for Equipment Frames: 

1. Metal, with integral wire retaining fingers. 

2. Baked-polyester powder coat finish. 

3. Vertical cable management panels shall have front and rear 6 inch wide 
channels, with hinged swing gates for keeping cables in. 

4. Provide horizontal crossover cable manager at the top of each rack and 
below each Contractor installed device, with a minimum height of two 
rack units each. Cable supports to be offset opening rings with cable 
spools on ends. 

2.3 GROUNDING 

A. Comply with requirements in Section 27 05 26 "Grounding and Bonding for 
Communications Systems" for grounding conductors and connectors. 

2.4 LABELING 

A. Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, 
including label stocks, laminating adhesives, and inks used by label printers. 

PART 3 - EXECUTION 

3.1 ENTRANCE FACILITIES 

A. Contact telecommunications service provider and arrange for installation of 
demarcation point, protected entrance terminals, and a housing when so directed 
by service provider. 
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B. Comply with requirements in Section 27 05 28 "Pathways for Communications 
Systems" for materials and installation requirements for underground pathways. 

3.2 INSTALLATION 

A. Comply with NECA 1. 

B. Comply with BICSI TDMM for layout and installation of communications 
equipment rooms. 

C. Bundle, lace, and train conductors and cables to terminal points without 
exceeding manufacturer's limitations on bending radii. Install lacing bars and 
distribution spools. 

3.3 SLEEVE AND SLEEVE SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall 
assemblies. Comply with requirements in Section 27 05 44 "Sleeves and Sleeve 
Seals for  Communications Pathways and Cabling." 

3.4 FIRESTOPPING 

A. Comply with requirements in Section 07 84 13 "Penetration Firestopping." 

B. Comply with TIA-569-B, Annex A, "Firestopping." 

C. Comply with BICSI TDMM, "Firestopping Systems" Article. 

3.5 GROUNDING 

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical 
Protection" Chapter. 

B. Comply with J-STD-607-A. 

C. Locate grounding bus bar to minimize the length of bonding conductors. Fasten 
to wall allowing at least 2-inch (50-mm) clearance behind the grounding bus bar. 
Connect grounding bus bar with a minimum No. 4 AWG grounding electrode 
conductor from grounding bus bar to suitable electrical building ground. 

D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 
AWG equipment grounding conductor. 

1. Bond the shield of shielded cable to the grounding bus bar in 
communications rooms and spaces. 

3.6 IDENTIFICATION 
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A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A. 
Comply with requirements in Section 26 05 53 "Identification for Electrical 
Systems." 

B. Comply with requirements in Section 09 91 23 "Interior Painting" for painting 
backboards. For fire-resistant plywood, do not paint over manufacturer's label. 

C. Labels shall be preprinted or computer-printed type. 

END OF SECTION 271100 
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SECTION 271300 COMMUNICATIONS BACKBONE CABLING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Pathways. 

2. UTP cable. 

3. OSP Copper cable. 

4. 50/125 and 62.5/125-micrometer, multi-mode optical fiber cabling. 

5. 8.3/125-micrometer, single-mode optical fiber cabling. 

6. Coaxial cable. 

7. Cable connecting hardware, patch panels, and cross-connects. 

8. Cabling identification products. 

B. Related Sections: 

1. Section 28 05 13 "Conductors and Cables for Electronic Safety and 
Security" for voice and data cabling associated with system panels and 
devices. 

1.2 DEFINITIONS 

A. BICSI: Building Industry Consulting Service International. 

B. Cross-Connect: A facility enabling the termination of cable elements and their 
interconnection or cross-connection. 

C. EMI: Electromagnetic interference. 

D. IDC: Insulation displacement connector. 

E. LAN: Local area network. 

F. RCDD: Registered Communications Distribution Designer. 

G. UTP: Unshielded twisted pair. 
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H. OSP: Outside plant cable. 

1.3 BACKBONE CABLING DESCRIPTION 

A. Backbone cabling system shall provide interconnections between 
communications equipment rooms, main terminal space, and entrance facilities 
in the telecommunications cabling system structure. Cabling system consists of 
backbone cables, intermediate and main cross-connects, mechanical 
terminations, and patch cords or jumpers used for backbone-to-backbone cross- 
connection. 

B. Backbone cabling cross-connects may be located in communications equipment 
rooms or at entrance facilities. Bridged taps and splitters shall not be used as 
part of backbone cabling. 

C. Backbone copper cabling that extends beyond the building envelope shall be 
terminated on gas protectors on both ends. 

1.4 PERFORMANCE REQUIREMENTS 

A. General Performance: Backbone cabling system shall comply with transmission 
standards in TIA/EIA-568-B.1, when tested according to test procedures of this 
standard. 

1.5 ACTION SUBMITTALS 

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

1. Copper cable, every type and size on project. 

2. Fiber optic cable, every type and size on project. 

3. For coaxial cable, every type and size on project, include the following 
installation data for each type used: 

a. Nominal OD. 

b. Minimum bending radius. 

c. Maximum pulling tension. 

B. Shop Drawings: 

1. System Labeling Schedules: Electronic copy of labeling schedules. 

2. Cabling administration drawings and printouts. 

3. Wiring diagrams to show typical wiring schematics including the following: 
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a. Gas protectors 

b. Cross-connects. 

c. Patch panels. 

4. Cross-connects and patch panels. Detail mounting assemblies, and show 
elevations and physical relationship between the installed components. 

5. Cable tray layout, showing cable tray route to scale, with relationship 
between the tray and adjacent structural, electrical, and mechanical 
elements. Include the following: 

a. Vertical and horizontal offsets and transitions. 

b. Clearances for access above and to side of cable trays. 

c. Vertical elevation of cable trays above the floor or bottom of 
ceiling structure. 

d. Load calculations to show dead and live loads as not exceeding 
manufacturer's rating for tray and its support elements. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For installer, qualified layout technician, installation 
supervisor, and field inspector. 

B. Field quality-control reports. 

C. Maintenance Data: For splices and connectors to include in maintenance 
manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: Cabling installer must have personnel certified by BICSI 
on staff. 

1. Layout Responsibility: Preparation of shop drawings and Cabling 
Administration drawings by an RCDD. 

2. Installation Supervision: Installation shall be under the direct supervision 
of Registered Technician, who shall be present at all times when work of 
this section is performed at project site. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 
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C. Telecommunications Pathways and Spaces: Comply with TIA/EIA-569-A. 

D. Grounding: Comply with ANSI-J-STD-607-A. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Test cables upon receipt at project site. 

1. Test optical fiber cable while on reels. Use an optical time domain 
reflectometer to verify the cable length and locate cable defects, splices, 
and connector, including the loss value of each. Retain test data and 
include the record in maintenance data. 

2. Test each pair of UTP cable for open and short circuits. 

PART 2 - PRODUCTS 

2.1 PATHWAYS 

A. General Requirements: Comply with TIA/EIA-569-A. 

B. Comply with the requirements of Specification Sections 27 05 28 Pathways for 
Communications Systems and 27 05 36 Cable Trays for Communications 
Systems. 

2.2 UTP OSP CABLE 

A. Description: 100-ohm, quantity of pairs indicated on drawings, UTP, covered with 
a black polyethylene jacket over an overall metallic shield. 
1. Complaint with ANSI/ACEA S-84-608-1994. 

2. Complaint with RUS 7 CFR 1755.890 (PE-89). 

3. Comply with TIA/EIA-568-B.2, Category 3. 

B. Conductors: Solid annealed copper in 22 AWG. 

C. Filling Compound: 80 degree C ETPR compound. 

2.3 UTP CABLE HARDWARE 

A. General Requirements for Cable Connecting Hardware: Comply with TIA/EIA- 
568-B.2, IDC type, with modules designed for punch-down caps or tools. Cables 
shall be terminated with connecting hardware of same category or higher. 

B. Interior Building Entrance Protectors. 
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1. Protectors: 5 pin design gas protectors, coordinate type with the 
Department. 

2. Total pair Count: As shown on drawings, may require multiple units. 

3. Incoming terminations: 110 style, accepting 22 - 26 AWG conductors. 

4. Building side terminations: 110 style, accepting 22 - 26 AWG conductors. 

5. Housing: 16 AWG powder coated steel housing with cover and wire 
termination enclosure. 

2.4 OPTICAL FIBER OSP CABLE 

A. Description: Multi-mode,50/125 and 62.5/125-micrometer,in strand counts as 
designated, if no designation 24 strand shall be provided., non-conductive, loose 
tube, optical fiber cable. 

1. Comply with ICEA S-87-640 for mechanical properties. 

2. Comply with TIA/EIA-568-B.3 for performance specifications. 

3. Comply with TIA/EIA-492AAAA-A for detailed specifications. 

4. Listed and labeled by an NRTL acceptable to authorities having 
jurisdiction as complying with UL 444, UL 1651, and NFPA 70. 

5. Conductive cable shall be aluminum armored type. 

6. Maximum Attenuation: 3.50 dB/km at 850 nm; 1.5 dB/km at 1300 nm. 

7. Minimum Modal Bandwidth: 160 MHz-km at 850 nm; 500 MHz-km at 
1300 nm. 

B. Jacket: 

1. Jacket: black, polyethylene. 

2. Core helically wrapped with water-blocking strength members. 

3. Imprinted with fiber count, fiber type, and aggregate length at regular 
intervals not to exceed 40 inches. 

2.5 OPTICAL FIBER CABLE HARDWARE 

A. Cross-Connects and Patch Panels: Modular panels housing multiple-numbered, 
duplex cable connectors. 
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1. Number of Connectors per Field: One for each fiber of cable or cables 
assigned to field, plus spares and blank positions adequate to suit 
specified expansion criteria. 

B. Cable Connecting Hardware: 

1. Comply with Optical Fiber Connector Intermateability Standards (FOCIS) 
specifications of TIA/EIA-604-2, TIA/EIA-604-3-A, and TIA/EIA-604-12. 
Comply with TIA/EIA-568-B.3. 

2. Quick-connect, simplex and duplex, Type SC or LC connectors. Insertion 
loss not more than 0.75 dB. 

3. Type SFF connectors may be used in termination racks, panels, and 
equipment packages. 

2.6 COAXIAL CABLE 

A. General Coaxial Cable Requirements: Broadband type, recommended by cable 
manufacturer specifically for broadband data transmission applications. Coaxial 
cable and accessories shall have 75-ohm nominal impedance with a return loss 
of 20 dB maximum from 7 to 806 MHz. 

B. HDTV RG-6/U: NFPA 70, Type CATV or CM. 

1. No. 18 AWG, solid, copper-covered steel conductor; gas-injected, foam- 
PE insulation. 

2. Quad shielded with 2-100 percent aluminum-foil shield, a 60 percent 
aluminum braid and 40 percent aluminum braid. 

3. Jacketed with black PVC or PE. 

4. Suitable for indoor installations. 

C. NFPA and UL compliance, listed and labeled by an NRTL acceptable to 
authorities having jurisdiction as complying with UL 1655 and with NFPA 70, 
"Radio and Television Equipment" and "Community Antenna Television and 
Radio Distribution" Articles. Types are as follows: 

1. CATV Cable:  Type CATV. 

D, Special provisions shall be made for the relocation of the existing radio broadcast 
antenna, equipment rack, and system radio origination stations. Antenna shall 

indicated. 
Coordinate with Owner to determine best possible relocation time to minimize 
downtime.  Provide two (2) week notice of planned move and anticioated length 
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of work duration. 

2.7 COAXIAL CABLE HARDWARE 

A. Coaxial-Cable Connectors:  Type F, 75 ohms. 

2.8 GROUNDING 

A. Comply with requirements in Section 27 05 26 "Grounding and Bonding for 
Communications Systems" for grounding conductors and connectors. 

B. Comply with ANSI-J-STD-607-A. 

2.9 IDENTIFICATION PRODUCTS 

A. Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, 
including label stocks, laminating adhesives, and inks used by label printers. 

2.10 SOURCE QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to evaluate cables. 

B. Factory test cables on reels according to TIA/EIA-568-B.1. 

C. Factory test UTP cables according to TIA/EIA-568-B.2. 

D. Factory test multimode optical fiber cables according to TIA/EIA-526-14-A 
and TIA/EIA-568-B.3. 

E. Cable will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 ENTRANCE FACILITIES 

A. Coordinate backbone cabling with the protectors and demarcation point provided 
by communications service provider. 

B. Multi-Building Sites: Provide interconnecting OSP cable and protectors and 
terminations for all cable shown on the contract documents. 

3.2 WIRING METHODS 

A. Wiring Method: Install cables in raceways and cable trays except within consoles, 
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cabinets, desks, and counters. Conceal raceway and cables except above 
bottom of ceiling/roof structure in unfinished spaces. 

1. Install plenum cable in environmental air spaces, including plenum 
ceilings. 

2. Comply with requirements for raceways and boxes specified in Section 27 
05 28 "Pathways for Communications Systems." 

B. Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and 
floors where possible. 

C. Wiring within Enclosures: Bundle, lace, and train cables within enclosures. 
Connect to terminal points with no excess and without exceeding manufacturer's 
limitations on bending radii.  Provide and use lacing bars and distribution spools. 

3.3 INSTALLATION OF PATHWAYS 

A. Cable Trays: Comply with NEMA VE 2 and TIA/EIA-569-A. 

B. Comply with requirements for demarcation point, pathways, cabinets, and racks 
specified in Section 27 11 00 "Communications Equipment Room Fittings." 
Drawings indicate general arrangement of pathways and fittings. 

C. Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number 
of bends between pull points. 

D. Comply with requirements in Section 27 05 28 "Pathways for Communications 
Systems" for installation of raceway systems. 

E. Install manufactured conduit sweeps and long-radius elbows whenever possible. 

F. Pathway Installation in Communications Equipment Rooms: 

1. Position conduit ends adjacent to a corner on backboard where a single 
piece of plywood is installed, or in the corner of room where multiple 
sheets of plywood are installed around perimeter walls of room. 

2. Install cable trays to route cables if conduits cannot be located in these 
positions. 

3. Secure conduits to backboard when entering room from overhead. 

4. Extend conduits 3 inches above finished floor. 

5. Install metal conduits with grounding bushings and connect with 
grounding conductor to grounding system. 
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G. Backboards: Install backboards with 96-inch dimension vertical. Butt adjacent 
sheets tightly, and form smooth gap-free corners and joints. 

3.4 INSTALLATION OF CABLES 

A. Comply with NECA 1. 

B. General Requirements for Cabling: 

1. Comply with TIA/EIA-568-B.1. 

2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices." 

3. Install 110-style IDC termination hardware unless otherwise indicated. 

4. Terminate all conductors; no cable shall contain unterminated elements. 
Make terminations only at indicated outlets, terminals, cross-connects, 
and patch panels. 

5. Cables may not be spliced. Secure and support cables at intervals not 
exceeding 30 inches and not more than 6 inches from cabinets, boxes, 
fittings, outlets, racks, frames, and terminals. 

6. Install lacing bars to restrain cables, to prevent straining connections, and 
to prevent bending cables to smaller radii than minimums recommended 
by manufacturer. 

7. Bundle, lace, and train conductors to terminal points without exceeding 
manufacturer's limitations on bending radii, but not less than radii 
specified in BICSI ITSIM, "Cabling Termination Practices" Chapter. Use 
lacing bars and distribution spools. 

8. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not 
splice cable between termination, tap, or junction points. Remove and 
discard cable if damaged during installation and replace it with new cable. 

9. In the communications equipment room, install a 10-foot-long service loop 
on each end of cable. 

10. Pulling Cable: Comply with BICSI ITSIM, Ch. 4, "Pulling Cable." Monitor 
cable pull tensions. 

C. UTP Cable Installation: 

1. Comply with TIA/EIA-568-B.2. 

2. Do not untwist UTP cables more than 1/2 inch (12 mm) from the point of 
termination to maintain cable geometry. 
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D. Optical Fiber Cable Installation: 

1. Comply with TIA/EIA-568-B.3. 

2. Cable may be terminated on connecting hardware that is rack or cabinet 
mounted. 

E. Open-Cable Installation: 

1. Install cabling with horizontal and vertical cable guides in 
telecommunications spaces with terminating hardware and 
interconnection equipment. 

2. Suspend UTP cable not in a wireway or pathway, a minimum of 8 inches 
above ceilings by cable supports not more than 60 inches apart. 

3. Cable shall not be run through structural members or in contact with 
pipes, ducts,  or other potentially damaging items. 

F. Outdoor Coaxial Cable Installation: 

1. Install outdoor connections in enclosures complying with NEMA 250, 
Type 4X. Install corrosion-resistant connectors with properly designed O- 
rings to keep out moisture. 

2. Attach antenna lead-in cable to support structure at intervals not 
exceeding 36 inches. 

G. Group connecting hardware for cables into separate logical fields. 

H. Separation from EMI Sources: 

1. Comply with BICSI TDMM and TIA/EIA-569-A recommendations for 
separating unshielded copper voice and data communication cable from 
potential EMI sources, including electrical power lines and equipment. 

2. Separation between open communications cables or cables in non- 
metallic raceways and unshielded power conductors and electrical 
equipment shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 5 
inches. 

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 
12 inches. 

c. Electrical Equipment Rating More Than 5 kVA: A minimum of 24 
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inches. 

3. Separation between communications cables in grounded metallic 

raceways and unshielded power lines or electrical equipment shall be as 
follows: 

a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 
2-1/2 inches. 

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 
6 inches. 

c. Electrical Equipment Rating More Than 5 kVA: A minimum of 12 
inches. 

4. Separation between communications cables in grounded metallic 
raceways and power lines and electrical equipment located in grounded 
metallic conduits or enclosures shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  No requirement. 

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 
3 inches. 

c. Electrical Equipment Rating More Than 5 kVA: A minimum of 6 
inches. 

5. Separation between Communications Cables and Electrical Motors and 
Transformers, 5 kVA or HP and Larger:  A minimum of 48 inches. 

6. Separation between Communications Cables and Fluorescent Fixtures: 
A minimum of 5 inches. 

3.5 FIRESTOPPING 

A. Comply with requirements in Section 07 84 13 "Penetration Firestopping." 

B. Comply with TIA/EIA-569-A, Annex A, "Firestopping." 

C. Comply with BICSI TDMM, "Firestopping Systems" Article. 

3.6 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A. 
Comply with requirements for identification specified in Section 26 05 53 
"Identification for Electrical Systems." 

B. Comply with requirements in Section 09 91 23 "Interior Painting" for painting 

CAM #25-0198 
Exhibit 1F 

Page 1125 of 1528



City of Fort Lauderdale Park Improvements

271300-12              COMMUNICATIONS BACKBONE 
CABLING 

backboards. For fire-resistant plywood, do not paint over manufacturer's label. 

C. Comply with requirements in Section 27 15 00 "Communications Horizontal 
Cabling" for cable and asset management software. 

D. Cable Schedule: Install in a prominent location in each equipment room and 
wiring closet. List incoming and outgoing cables and their designations, origins, 
and destinations. Protect with rigid frame and clear plastic cover. Furnish an 
electronic copy of final comprehensive schedules for project. 

E. Cabling Administration Drawings: Show building floor plans with cabling 
administration-point labeling. Identify labeling convention and show labels for 
telecommunications closets, backbone pathways and cables, terminal hardware 
and positions, horizontal cables, work areas and workstation terminal positions, 
grounding buses and pathways, and equipment grounding conductors. 

F. Cable and Wire Identification: 

1. Label each cable within 4 inches of each termination and tap, where it is 
accessible in a cabinet or junction or outlet box, and elsewhere as 
indicated. 

2. Each wire connected to building-mounted devices is not required to be 
numbered at device if color of wire is consistent with associated wire 
connected and numbered within panel or cabinet. 

3. Label each terminal strip and screw terminal in each cabinet, rack, or 
panel. 

a. Individually number wiring conductors connected to terminal strips 
and identify each cable or wiring group being extended from a 
panel or cabinet to a building- mounted device with name and 
number of particular device as shown. 

b. Label each unit and field within distribution racks and frames. 

4. Identification within Connector Fields in Equipment Rooms and Wiring 
Closets: Label each connector and each discrete unit of cable-terminating 
and connecting hardware. Where similar jacks and plugs are used for 
both voice and data communication cabling, use a different color for jacks 
and plugs of each service. 

G. Labels shall be pre-printed or computer-printed type with printing area and font 
color that contrasts with cable jacket color but still complies with requirements in 
TIA/EIA 606-A, for the following: 

Cables use flexible vinyl or polyester that flexes as cables are bent. 
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3.7 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and 
inspections. 

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. Visually inspect UTP and optical fiber jacket materials for NRTL 
certification markings. Inspect cabling terminations in communications 
equipment rooms for compliance with color-coding for pin assignments, 
and inspect cabling connections for compliance with TIA/EIA-568-B.1. 

2. Visually inspect cable placement, cable termination, grounding and 
bonding, equipment and patch cords, and labeling of all components. 

3. Test UTP copper cabling for DC loop resistance, shorts, opens, 
intermittent faults, and polarity between conductors. Test operation of 
shorting bars in connection blocks. Test cables after termination but not 
cross-connection. 

a. Test instruments shall meet or exceed applicable requirements in 
TIA/EIA-568-B.2. Perform tests with a tester that complies with 
performance requirements in "Test Instruments (Normative)" 
Annex, complying with measurement accuracy specified in 
"Measurement Accuracy (Informative)" Annex. Use only test cords 
and adapters that are qualified by test equipment manufacturer for 
channel or link test configuration. 

4. Optical Fiber Cable Tests: 

a. Test instruments shall meet or exceed applicable requirements in 
TIA/EIA-568-B.1. Use only test cords and adapters that are 
qualified by test equipment manufacturer for channel or link test 
configuration. 

b. Link End-to-End Attenuation Tests: 

5. Horizontal and multimode backbone link measurements: Test at 850 and 
1,300 nm in 1 direction according to TIA/EIA-526-14-A, Method B, One 
Reference Jumper. 

6. Attenuation test results for backbone links shall be less than 2.0 dB. 
Attenuation test results shall be less than that calculated according to 
equation in TIA/EIA-568-B.1. 
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D. Data for each measurement shall be documented. Data for submittals shall be 
printed in a summary report that is formatted similar to Table 10.1 in BICSI 
TDMM, or transferred from the instrument to the computer, saved as text files, 
and printed and submitted. 

E. Remove and replace cabling where test results indicate that they do not comply 

with specified requirements. 

F. End-to-end cabling will be considered defective if it does not pass tests and 
inspections. 

G. Prepare test and inspection reports. 

END OF SECTION 271300 
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SECTION 271500 COMMUNICATIONS HORIZONTAL CABLING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. UTP cabling. 

2. Coaxial cable. 

3. Cable connecting hardware, patch panels, and cross-connects. 

4. Telecommunications outlet/connectors. 

5. Cabling system identification products. 

6. Cable management system. 

B. Related Requirements: 

1. Section 27 13 00 "Communications Backbone Cabling" for voice and data 
cabling associated with system panels and devices. 

2. Section 28 05 13 "Conductors and Cables for Electronic Safety and 
Security" for voice and data cabling associated with system panels and 
devices. 

1.2 DEFINITIONS 

A. BICSI: Building Industry Consulting Service International. 

B. EMI: Electromagnetic interference. 

C. IDC: Insulation displacement connector. 

D. LAN: Local area network. 

E. Outlet/Connectors: A connecting device in the work area on which horizontal 
cable or outlet cable terminates. 

F. RCDD: Registered Communications Distribution Designer. 

G. UTP: Unshielded twisted pair. 

1.3 ADMINISTRATIVE REQUIREMENTS 
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A. Coordinate telecommunications outlet/connector locations with location of power 
receptacles at each work area. Duplex receptacle to be located 6 inches on 
center of the telecommunications outlet in non-masonry walls and 8 inches on 
center of the telecommunications outlet in masonry walls. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. For coaxial cable, include the following installation data for each type 
used: 

a. Nominal OD. 

b. Minimum bending radius. 

c. Maximum pulling tension. 

B. Shop Drawings: 

1. Cabling administration drawings and printouts. 

2. Wiring diagrams to show typical wiring schematics, including the 
following: 

a. Patch panels. 

3. Cross-connects and patch panels. Detail mounting assemblies, and show 
elevations and physical relationship between the installed components. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For installer, qualified layout technician, installation 
supervisor, and field inspector. 

B. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For splices and connectors to include in maintenance 
manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: Cabling installer must have personnel certified by BICSI 
on staff. 

CAM #25-0198 
Exhibit 1F 

Page 1130 of 1528



City of Fort Lauderdale Park Improvements   

271500-4            COMMUNICATIONS HORIZONTAL 
CABLING 

1. Layout Responsibility: Preparation of shop drawings and Cabling 
Administration drawings by an RCDD. 

2. Installation Supervision: Installation shall be under the direct supervision 
of Registered Technician, who shall be present at all times when work of 
this section is performed at project site. 

3. Testing Supervisor: Currently certified by BICSI as an RCDD to supervise 
on-site testing. 

PART 2 - PRODUCTS 

2.1 HORIZONTAL CABLING DESCRIPTION 

A. Horizontal cable and its connecting hardware provide the means of transporting 
signals between the telecommunications outlet/connector and the horizontal 
cross-connect located in the communications equipment room. This cabling and 
its connecting hardware are called a "permanent link," a term that is used in the 
testing protocols. 
1. TIA/EIA-568-B.1 requires that a minimum of two telecommunications 

outlet/ connectors be installed for each work area. 

2. Horizontal cabling shall contain no more than one transition point or 
consolidation point between the horizontal cross-connect and the 
telecommunications outlet/ connector. 

3. Bridged taps and splices shall not be installed in the horizontal cabling. 

4. Splitters shall not be installed as part of the optical fiber cabling. 

B. The maximum allowable horizontal copper cable length is 295 feet. 

2.2 PERFORMANCE REQUIREMENTS 

A. General Performance: Horizontal cabling system shall comply with transmission 
standards in TIA/EIA-568-B.1 when tested according to test procedures of this 
standard. 

B. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified 
testing agency. Identify products with appropriate markings of applicable testing 
agency. 

1. Flame-Spread Index: 25 or less. 

2. Smoke-Developed Index: 50 or less. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined 

in NFPA 70, by a qualified testing agency, and marked for intended location and 
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application. 

D. Grounding: Comply with J-STD-607-A. 

2.3 UTP CABLE 

A. Description: 100-ohm, four-pair UTP, covered with a thermoplastic jacket. Jacket 
shall be black for telephone and orange for data, 3 cables per outlet shown. 

1. Comply with ICEA S-90-661 for mechanical properties. 

2. Comply with TIA/EIA-568-B.1 for performance specifications. 

3. Comply with TIA/EIA-568-B.2, Category 6. 

4. Outside Diameter: 0.250 inches, if cable is larger Contractor to adjust 
conduit sizes/quantities as part of contract. 

5. Listed and labeled by an NRTL acceptable to authorities having 
jurisdiction as complying with UL 444 and NFPA 70 for the following 
types: 

a. Communications, General Purpose: Type CM or CMG. 

b. Communications, Plenum Rated: Type CMP, complying with 
NFPA 262. 

2.4 UTP CABLE HARDWARE 

A. General Requirements for Cable Connecting Hardware: Comply with TIA/EIA- 
568-B.2, IDC type, with modules designed for punch-down caps or tools. Cables 
shall be terminated with connecting hardware of same category or higher. 

B. Patch Panel: Modular panels housing multiple-numbered jack units with IDC-type 
connectors at each jack for permanent termination of pair groups of installed 
cables. 

1. Provide a jack in each position on each patchpanel. 

2. Number of Jacks per Field: As indicated on drawings. Port jacks color to 
match cable. 

C. Jacks and Jack Assemblies: Modular, eight-position modular receptacle units 
with integral IDC- type terminals. Color to match connected cable. 

2.5 COAXIAL CABLE 

A. Cable Characteristics: Broadband type, recommended by cable manufacturer 
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specifically for broadband data transmission applications. Coaxial cable and 
accessories shall have 75-ohm nominal impedance with a return loss of 20 dB 
maximum from 7 to 806 MHz. 

B. RG-6/U: Quad Shielded, NFPA 70, Type CATV. 

1. No. 18 AWG, solid, copper-covered steel conductor. 

2. Gas-injected, foam-PE insulation. 

3. Quad shielded with100 percent aluminum polyester tape, 60 percent 
aluminum braid, 100 percent aluminum polyester tape, and 40 percent 
aluminum braid. 

4. Jacketed with sunlight-resistant, black PVC or Fluorocopolymer jacket. 

5. Suitable for outdoor installations in ambient temperatures ranging from 
minus 40  to plus 85 degrees C. 

C. NFPA and UL compliance, listed and labeled by an NRTL acceptable to 
authorities having jurisdiction as complying with UL 1655 and with NFPA 70 
"Radio and Television Equipment" and "Community Antenna Television and 
Radio Distribution" Articles. Types are as follows: 

1. CATV Cable: Type CATV, or CATVP or CATVR. 

2. CATV Plenum Rated: Type CATVP, complying with NFPA 262. 

2.6 COAXIAL CABLE HARDWARE 

A. Coaxial-Cable Connectors: Type F, 75 ohms. 

2.7 TELECOMMUNICATIONS OUTLET/CONNECTORS 

A. Jacks: 100-ohm, balanced, twisted-pair connector; four-pair, eight-position 
modular. Comply with TIA/EIA-568-B.1. 

B. Workstation Outlets: Three-port-connector assemblies mounted in single 
faceplate. 

1. Faceplate: Same material as receptacle plates. Coordinate color with 
Section 26 27 26 "Wiring Devices." 

2. For use with snap-in jacks accommodating any combination of UTP, 
optical fiber, and coaxial work area cords. 

3. Legend: Snap-in, clear-label covers and machine-printed paper inserts. 
2.8 GROUNDING 
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A. Comply with requirements in Section 27 05 26 "Grounding and Bonding for 
Communications Systems" for grounding conductors and connectors. 

B. Comply with J-STD-607-A. 

2.9 IDENTIFICATION PRODUCTS 

A. Comply with TIA/EIA-606-A and UL 969 for labeling materials, including label 
stocks, laminating adhesives, and inks used by label printers. 

B. Comply with requirements in Section 26 05 53 "Identification for Electrical 
Systems." 

PART 3 - EXECUTION 

3.1 WIRING METHODS 

A. Install cables in pathways and cable trays except within consoles, cabinets, 
desks, and counters. Conceal pathways and cables except in unfinished spaces. 

1. Install plenum cable in environmental air spaces, including plenum 
ceilings. 

2. Comply with requirements in Section 27 05 28 "Pathways for 
Communications Systems." 

3. Comply with requirements in Section 27 05 36 "Cable Trays for 
Communications Systems." 

B. Conceal conductors and cables in accessible ceilings, walls, and floors where 
possible. 

C. Wiring within Enclosures: 

1. Bundle, lace, and train conductors to terminal points with no excess and 
without exceeding manufacturer's limitations on bending radii. 

2. Install conductors parallel with or at right angles to sides and back of 
enclosure. 

3.2 INSTALLATION OF CABLES 

A. Comply with NECA 1. 

B. General Requirements for Cabling: 

CAM #25-0198 
Exhibit 1F 

Page 1134 of 1528



City of Fort Lauderdale Park Improvements   

271500-8            COMMUNICATIONS HORIZONTAL 
CABLING 

1. Comply with TIA/EIA-568-B.1. 

2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices." 

3. Install 110-style IDC termination hardware unless otherwise indicated. 

4. Terminate conductors; no cable shall contain unterminated elements. 
Make terminations only at indicated outlets, terminals, cross-connects, 
and patch panels. 

5. Cables may not be spliced. Secure and support cables at intervals not 
exceeding 48 inches and not more than 6 inches from conduit end, 
cabinets, boxes, fittings, outlets, racks, frames, and terminals. 

6. Bundle, lace, and train conductors to terminal points without exceeding 
manufacturer's limitations on bending radii, but not less than radii 
specified in BICSI ITSIM, "Cabling Termination Practices" Chapter. Install 
lacing bars and distribution spools. 

7. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not 
splice cable between termination, tap, or junction points. Remove and 
discard cable if damaged during installation and replace it with new cable. 

8. In the communications equipment room, install a 10-foot-long service loop 
on each end of cable. 

9. Pulling Cable: Comply with BICSI ITSIM, Ch. 4, "Pulling Cable." Monitor 
cable pull tensions. 

C. UTP Cable Installation: 

1. Comply with TIA/EIA-568-B.2. 

2. Do not untwist UTP cables more than 1/2 inch from the point of 
termination to maintain cable geometry. 

D. Open-Cable Installation: 

1. Install cabling with horizontal and vertical cable guides in 
telecommunications spaces with terminating hardware and 
interconnection equipment. 

2. Suspend UTP cable not in a pathway a minimum of 8 inches above 
ceilings by cable supports not more than 48 inches apart. 

3. Cable shall not be run through structural members or in contact with 
conduit,  pipes, ducts, or other potentially damaging items. 

CAM #25-0198 
Exhibit 1F 

Page 1135 of 1528



City of Fort Lauderdale Park Improvements   

271500-9            COMMUNICATIONS HORIZONTAL 
CABLING 

E. Group connecting hardware for cables into separate logical fields. 

F. Separation from EMI Sources: 

1. Comply with BICSI TDMM and TIA-569-B for separating unshielded 
copper voice and data communication cable from potential EMI sources, 
including electrical power lines and equipment. 

2. Separation between open communications cables or cables in 
nonmetallic raceways and unshielded power conductors and electrical 
equipment shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 5 
inches. 

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 
12 inches. 

c. Electrical Equipment Rating More Than 5 kVA: A minimum of 24 
inches. 

3. Separation between communications cables in grounded metallic 
raceways and unshielded power lines or electrical equipment shall be as 
follows: 

a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 
2-1/2 inches. 

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 
6 inches. 

c. Electrical Equipment Rating More Than 5 kVA: A minimum of 12 
inches. 

4. Separation between communications cables in grounded metallic 
raceways and power lines and electrical equipment located in grounded 
metallic conduits or enclosures shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  No requirement. 

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 
3 inches. 

c. Electrical Equipment Rating More Than 5 kVA: A minimum of 6 
inches. 

5. Separation between Communications Cables and Electrical Motors and 
Transformers, 5 kVA or HP and Larger:  A minimum of 48 inches. 
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6. Separation between Communications Cables and Fluorescent Fixtures: 
A minimum of 5 inches. 

3.3 FIRESTOPPING 

A. Comply with requirements in Section 07 84 13 "Penetration Firestopping." 

B. Comply with TIA-569-B, Annex A, "Firestopping." 

C. Comply with BICSI TDMM, "Firestopping Systems" Article. 

3.4 GROUNDING 

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical 
Protection" Chapter. 

B. Comply with J-STD-607-A. 

C. Locate grounding bus bar to minimize the length of bonding conductors. Fasten 
to wall allowing at least 2-inch clearance behind the grounding bus bar. Connect 
grounding bus bar with a minimum No. 4 AWG grounding electrode conductor 
from grounding bus bar to suitable electrical building ground. 

D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 
AWG equipment grounding conductor. 

3.5 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A. 
Comply with requirements for identification specified in Section 26 05 53 
"Identification for Electrical Systems." 

B. Comply with requirements in Section 09 91 23 "Interior Painting" for painting 
backboards. For fire-resistant plywood, do not paint over manufacturer's label. 

C. Cable and Wire Identification: 

1. Label each cable within 4 inches of each termination and tap, where it is 
accessible in a cabinet or junction or outlet box, and elsewhere as 
indicated. 

2. Label each terminal strip and screw terminal in each cabinet, rack, or 
panel. 

a. Individually number wiring conductors connected to terminal 
strips, and identify each cable or wiring group being extended 
from a panel or cabinet to a building-mounted device shall be 
identified with name and number of particular device as shown. 
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b. Label each unit and field within distribution racks and frames. 

3. Identification within Connector Fields in Equipment Rooms and Wiring 
Closets: Label each connector and each discrete unit of cable-terminating 
and connecting hardware. Where similar jacks and plugs are used for 
both voice and data communication cabling, use a different color for jacks 
and plugs of each service. 

D. Labels shall be preprinted or computer-printed type with printing area and font 
color that contrasts with cable jacket color but still complies with requirements in 
TIA/EIA-606-A. 

1. Cables use flexible vinyl or polyester that flex as cables are bent. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and 
inspections. 

B. Perform the following tests and inspections: 

1. Visually inspect UTP and optical fiber cable jacket materials for NRTL 
certification markings. Inspect cabling terminations in communications 
equipment rooms for compliance with color-coding for pin assignments, 
and inspect cabling connections for compliance with TIA/EIA-568-B.1. 

2. Visually confirm Category 5e, marking of outlets, cover plates, 
outlet/connectors, and patch panels. 

3. Visually inspect cable placement, cable termination, grounding and 
bonding, equipment and patch cords, and labeling of all components. 

4. UTP Performance Tests: 

a. Test for each outlet and MUTOA. Perform the following tests 
according to TIA/EIA- 568-B.1 and TIA/EIA-568-B.2: 

1) Wire map. 
2) Length (physical vs. electrical, and length requirements). 
3) Insertion loss. 
4) Near-end crosstalk (NEXT) loss. 
5) Power sum near-end crosstalk (PSNEXT) loss. 
6) Equal-level far-end crosstalk (ELFEXT). 
7) Power sum equal-level far-end crosstalk (PSELFEXT). 

8) Return loss. 
9) Propagation delay. 

10) Delay skew. 
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5. Coaxial Cable Tests: Conduct tests according to Section 27 41 33 
"Master Antenna Television System." 

C. Document data for each measurement. Data for submittals shall be printed in a 
summary report that is formatted similar to Table 10.1 in BICSI TDMM, or 
transferred from the instrument to the computer, saved as text files, and printed 
and submitted. 

D. End-to-end cabling will be considered defective if it does not pass tests and 
inspections. A Pass* or other qualified Pass is to be considered a Failed. 

E. Prepare test and inspection reports. 

END OF SECTION 271500 

CAM #25-0198 
Exhibit 1F 

Page 1139 of 1528



City of Fort Lauderdale Park Improvements

283111-1              DIGITAL ADDRESSABLE FIRE ALARM 
SYSTEM 

SECTION 283111 DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 

PART 1 - GENERAL 

1.1 WORK INCLUDED 

A. This section covers Addressable Fire Alarm systems, including initiating devices, 
notification appliances, controls, and supervisory devices. 

B. Work covered by this section includes the furnishing of labor, equipment, and 
materials for installation of the Addressable Fire Alarm system as indicated on 
the drawings and specifications. 

1.2 SUMMARY 

A. Section Includes: 

1. Fire-alarm control unit. 

2. Manual fire-alarm boxes. 

3. System smoke detectors. 

4. Heat detectors. 

5. Notification appliances. 

6. Magnetic door holders. 

7. Remote annunciator. 

8. Addressable interface device. 

9. Digital alarm communicator transmitter. 

B. Related Requirements: 

1. Section 26 01 00   

2. -Voltage 
Electrical Power Circuits. 

3.  activation 
of fire-alarm systems. 
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4. 
monitoring and activation of fire-alarm systems. 

C. The system and all associated operations shall be in accordance with the 
following: 

1. The Florida Building Code 5th Edition (2014). 

2. NFPA 72, National Fire Alarm Code. 

3. NFPA 70, National Electrical Code. 

4. NFPA 101, Life Safety Code. 

5. NFPA 90A, Standard for the Installation of Air Conditioning and 
Ventilating Systems. 

6. Other applicable NFPA Standards. 

7. Local Jurisdictional Adopted Codes and Standards. 

8. ADA Accessibility Guidelines. 

9. The Florida Fire Prevention Code 5th Edition (2014). 

10. Products shall be UL listed and labeled. 

1.3 DEFINITIONS 

A. EMT: Electrical Metallic Tubing. 

B. FACP: Fire Alarm Control Panel or Fire Alarm Control Unit. 

C. HLI: High Level Interface. 

D. NICET: National Institute for Certification in Engineering Technologies. 

1.4 ACTION SUBMITTALS 

A. Product data sheets for system components highlighted to indicate the specific 
products, features, or functions required to meet this specification. Alternate or 
as-equal products submitted under this contract must provide a detailed line-by- 
line comparison of how the submitted product meets, exceeds, or does not 
comply with this specification. 

B. Shop Drawings: For fire-alarm system. 
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2. Include plans, elevations, sections, details, and attachments to other 
work. 

3. Include details of equipment assemblies. Indicate dimensions, weights, 
loads, required clearances, method of field assembly, components, and 
locations. Indicate conductor sizes, indicate termination locations and 
requirements, and distinguish between factory and field wiring. 

4. Detail assembly and support requirements. 

5. Include voltage drop calculations for notification-appliance circuits. 

6. Include battery-size calculations. 

7. Include input/output matrix. 

8. Include statement from manufacturer that all equipment and components 
have been tested as a system and meet all requirements in this 
specification and in NFPA 72. 

9. Include performance parameters and installation details for each detector. 

10. Verify that each duct detector is listed for complete range of air velocity, 
temperature, and humidity possible when air-handling system is 
operating. 

11. Provide program report showing that air-sampling detector pipe layout 
balances pneumatically within the airflow range of the air-sampling 
detector. 

12. Include plans, sections, and elevations of heating, ventilating, and air- 
conditioning ducts, drawn to scale; coordinate location of duct smoke 
detectors and access to them. 

a. Show critical dimensions that relate to placement and support of 
sampling tubes, detector housing, and remote status and alarm 
indicators. 

b. Show field wiring required for HVAC unit shutdown on alarm. 

c. Locate detectors according to manufacturer's written 
recommendations. 

d. Show air-sampling detector pipe routing. 

13. Include floor plans to indicate final outlet locations showing address of 
each addressable device. Show size and route of cable and conduits and 
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point-to-point wiring diagrams. 

C. General Submittal Requirements: 

1. Submittals shall be approved by authorities having jurisdiction prior to 
submitting them to Engineer. 

2. Shop Drawings shall be prepared by persons with the following 
qualifications: 

a. Trained and certified by manufacturer in fire-alarm system design. 

b. NICET-certified, fire-alarm technician; Level III minimum. 

c. Licensed or certified by authorities having jurisdiction. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For installer. 

B. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fire-alarm systems and components to 
include in emergency, operation, and maintenance manuals. 

1. In addition to items specified in Section 01 78 39 " Record Documents, 
Mantenance Manuals, and Equipment Operational 
Instructions/Demonstrations," include the following: 

a. Comply with the "Records" section of the "Inspection, Testing and 
Maintenance" chapter in NFPA 72. 

b. Provide "Fire Alarm and Emergency Communications System 
Record of Completion Documents" according to the "Completion 
Documents" Article in the "Documentation" section of the 
"Fundamentals" chapter in NFPA 72. 

c. Complete wiring diagrams showing connections between all 
devices and equipment. Each conductor shall be numbered at 
every junction point with indication of origination and termination 
points. 

d. Riser diagram. 

e. Device addresses. 
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f. Air-sampling system sample port locations and modeling program 
report showing layout meets performance criteria. 

g. Record copy of site-specific software. 

h. Provide "Inspection and Testing Form" according to the 
"Inspection, Testing and Maintenance" chapter in NFPA 72, and 
include the following: 

1) Equipment tested. 
2) Frequency of testing of installed components. 
3) Frequency of inspection of installed components. 
4) Requirements and recommendations related to results of 

maintenance. 
5) Manufacturer's user training manuals. 

i. Manufacturer's required maintenance related to system warranty 
requirements. 

j. Abbreviated operating instructions for mounting at fire-alarm 
control unit and each annunciator unit. 

B. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 

2. Program Software Backup: On magnetic media or compact disk, 
complete with data files. 

3. Device address list. 

4. Printout of software application and graphic screens. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: Installation shall be by personnel certified by NICET as 
fire-alarm Level II technician. 

1.8 EXTRA MATERIALS 

A. General: Furnish extra materials, packaged with protective covering for storage, 
and identified with labels clearly describing contents as follows: 

1. Break Rods for Manual Stations: Furnish minimum of 10 rods for the 
manual stations. 

a. Horn/Strobe Units:  Furnish 1 S/V unit. 
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b. Smoke Detectors or Sensors, Fire Heat Detectors:  Furnish one 
(1) of each type installed. 

2. Detector or Sensor Bases:  Furnish one (1) unit of each type installed. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Provide system manufacturer's certification that all components provided have 
been tested as, and will operate as, a system. 

B. Non-coded, UL-certified addressable system, with multi-plexed signal 
transmission and horn/strobe evacuation. 

C. Automatic sensitivity control of certain smoke detectors. 

D. All components provided shall be listed for use with the selected system. 

E. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

2.2 SYSTEMS OPERATIONAL DESCRIPTION 

A. Fire-alarm signal initiation shall be by one or more of the following devices: 

1. Manual stations. 

2. Heat detectors. 

3. Smoke detectors. 

4. Duct smoke detectors. 

5. Automatic sprinkler system water flow. 

B. Fire-alarm signal shall initiate the following actions: 

1. Continuously operate alarm notification appliances. 

2. Transmit an alarm signal to the remote alarm receiving station, from the 
Administration Building panel. 

3. Unlock electric door locks in designated egress paths. 

4. Release fire and smoke doors held open by magnetic door holders. 
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5. Activate alarm communication system. 

6. Shutdown air handlers 2,000 cfm and larger. 

7. Close smoke dampers in air ducts, of designated air-conditioning duct 
systems. 

8. Record events in the system memory. 

C. Supervisory signal initiation shall be by one or more of the following devices and 
actions: 

1. Valve supervisory switch. 

2. User disabling of zones or individual devices. 

3. Loss of communication with any panel on the network. 

D. System trouble signal initiation shall be by one or more of the following devices 
and actions: 

1. Open circuits, shorts, and grounds in designated circuits. 

2. Opening, tampering with, or removing alarm-initiating and supervisory 
signal-initiating devices. 

3. Loss of communication with any addressable sensor, input module, relay, 
control module, remote annunciator, printer interface, or Ethernet module. 

4. Loss of primary power at fire-alarm control unit. 

5. Ground or a single break in internal circuits of fire-alarm control unit. 

6. Abnormal ac voltage at fire-alarm control unit. 

7. Break in standby battery circuitry. 

8. Failure of battery charging. 

9. Abnormal position of any switch at fire-alarm control unit or annunciator. 

E. System Supervisory Signal Actions: 

1. Initiate notification appliances. 

2. Identify specific device initiating the event at fire-alarm control unit, 
connected network control panels, and remote annunciators. 
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3. After a time delay, transmit a trouble or supervisory signal to the remote 
alarm receiving station. 

2.3 FIRE-ALARM CONTROL PANEL (FACP) 

A. General: Comply with UL 864, "Control Units for Fire-Protective Signaling 
Systems." 

B. Furnish and install  with the following FACP hardware provided: 

1. Power limited base panel with beige cabinet and door, 120 VAC input 
power. 

a. 2,000 point capacity where one (1) point equals one (1) monitor 
(input) or one (1) control (output). 

2. 2,000 points of annunciation where one (1) point of annunciation equals: 

a. One (1) LED driver output on a graphic driver or 1 switch input on 
a graphic switch input module. 

b. One (1) LED on panel or 1 switch on panel. 

3. From all battery charging circuits in the system provide battery voltage 
and ammeter readouts on the FCP LCD Display. 

4. One (1) auxiliary electronically resetable fused 2A @24VDC Output, with 
programmable disconnect operation for 4-wire detector reset. 

5. One (1) auxiliary Relay, SPDT 2A @32VDC, programmable as a trouble 
relay, either as normally energized or de-energized, or as an auxiliary 
control. 

6. Where required provide Intelligent Remote Battery Charger for charging 
up to 110Ah batteries. 

7. Power supplies with integral intelligent Notification Appliance Circuit Class 
B for system expansion. 

8. Four (4) form "C" Auxiliary Relay Circuits (Form C contacts rated 2A 
@ 24VDC, resistive); operation is programmable for trouble, alarm, 
supervisory of other fire response functions. Relays shall be capable 
of switching up to 1/2 A @ 120VAC, inductive. 

9. The FACP shall support six (6) RS-232-C ports and one service port. 

10. Remote Unit Interface: Supervised serial communication channel for 
control and monitoring of remotely located annunciators and I/O panels. 
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11. Programmable DACT for either Common Event Reporting. 

C. Cabinet: Lockable steel enclosure. Arrange unit so all operations required for 
testing or for normal care and maintenance of the system are performed from the 
front of the enclosure. If more than a single unit is required to form a complete 
control unit, provide exactly matching modular unit enclosures. 

D. Alphanumeric Display and System Controls: Panel shall include an 80-character 
LCD display to indicate alarm, supervisory, and component status messages and 
shall include a keypad for use in entering and executing control commands. 

 
2.4 MANUAL FIRE-ALARM BOXES 

A. Furnish and install addressable, double- action type, red LEXAN, with molded, 
raised-letter operating instructions of contrasting color. Station will mechanically 
latch upon operation and remain so until manually reset by opening with a key 
common with the control units. 

2.5 SYSTEM SMOKE DETECTORS 

A. Furnish and install devices that comply with UL 268, "Smoke Detectors for Fire 
Protective Signaling Systems." Include the following features: 

1. Factory Nameplate:  Serial number and type identification. 

2. Operating Voltage:  24 VDC, nominal. 

3. Self-Restoring: Detectors do not require resetting or readjustment after 
actuation to restore normal operation. 

4. Each sensor base shall contain an LED that will flash each time it is 
scanned by the Control Unit (once every 4 seconds). In alarm condition, 
the sensor base LED shall be on steady. 

5. Each sensor base shall contain a magnetically actuated test switch to 

provide for easy alarm testing at the sensor location. 

6. Each sensor shall be scanned by the Control Unit for its type identification 
to prevent inadvertent substitution of another sensor type. Upon detection 
of a "wrong device," the control unit shall operate with the installed device 
at the default alarm settings for that sensor; 2.5% obscuration for 
photoelectric sensor, 135-deg F and 15-deg F rate-of-rise for the heat 
sensor, but shall indicate a "Wrong Device" trouble condition. 

7. The sensor's electronics shall be immune from false alarms caused by 
EMI and RFI. 

8. Sensors include a communication transmitter and receiver in the 
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mounting base having a unique identification and capability for status 
reporting to the FACP. Sensor address shall be located in base to 
eliminate false addressing when replacing sensors. 

9. Removal of the sensor head for cleaning shall not require the setting of 
addresses. 

B. Type: Smoke sensors shall be of the photoelectric or combination photoelectric / 
heat type. Where acceptable per manufacturer specifications, ionization type 
sensors may be used. 

C. Bases: Relay output, sounder (Residence units) and isolator bases shall be 
supported alternatives to the standard base. 

D. Duct Smoke Sensor: Photoelectric type, with sampling tube of design and 
dimensions as recommended by the manufacturer for the specific duct size and 
installation conditions where applied. Sensor includes relay as required for fan 
shutdown. 

1. Environmental compensation, programmable sensitivity settings, status 
testing, and monitoring of sensor dirt accumulation for the duct sensor 
shall be provided by the FACP. 

2. The duct housing shall provide a supervised relay driver circuit for driving 
up to 15 relays with a single "Form C" contact rated at 7A@ 28VDC or 
10A@ 120VAC. This auxiliary relay output shall be fully programmable. 
Relay shall be mounted within 3 feet of HVAC control circuit. 

3. Duct housing shall provide a relay control trouble indicator Yellow LED. 

4. Compact duct housing shall have a transparent cover to monitor for the 
presence of smoke. Cover shall secure to housing by means of four (4) 
captive fastening screws. 

5. Duct housing shall provide two (2) test ports for measuring airflow and for 

testing. These ports will allow aerosol injection in order to test the 
activation of the duct smoke sensor. 

6. Duct housing shall provide a magnetic test area and red sensor status 
LED. 

7. For maintenance purposes, it shall be possible to clean the duct housing 
sampling tubes by accessing them through the duct housing front cover. 

8. Where indicated, a NEMA 4X weatherproof duct housing enclosure shall 
provide for the circulation of conditioned air around the internally mounted 
addressable duct sensor housing to maintain the sensor housing at its 
rated temperature range. The housing shall be UL Listed to Standard 
268A. 
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2.6 HEAT DETECTORS 

A. Furnish and install thermal sensors; combination fixed-temperature and rate-
of-rise unit with plug-in base and alarm indication lamp; 135-degree F fixed-
temperature setting except as indicated. 

B. Thermal sensor shall be of the epoxy encapsulated electronic design. It shall be 
thermistor-based, rate-compensated, self-restoring and shall not be affected by 
thermal lag. 

C. Sensor fixed temperature sensing shall be independent of rate-of-rise sensing 
and programmable to operate at 135 degrees F or 155 degrees F. Sensor rate- 
of-rise temperature detection shall be selectable at the FACP for either 15 
degrees F or 20 degrees F per minute. 

D. Sensor shall have the capability to be programmed as a utility monitoring 
device to monitor for temperature extremes in the range from 32 degrees F to 
155 degrees F. 

2.7 NOTIFICATION APPLIANCES 

A. Visible/Only: Furnish and install visual only strobe. Strobe shall be 
listed to UL 1971. The V/O shall consist of a xenon flash tube and be field 
selectable with four (4) settings 15 cd, 30 cd, 75 cd, and 110 cd with 
associated lens/reflector system. There shall be wall mount and ceiling 
mount versions. The V/O enclosure shall mount directly to standard single 

adapters or trim rings. V/O appliances shall be provided with different 
minimum flash intensities of 15cd, 30cd, 75cd, and 110cd.  Provide a label 
inside the strobe lens to indicate the listed candela rating of the specific 
Visible/Only appliance. 

B. Audible/Visible: Furnish and install horn/strobes. Combination Audible/Visible 
(A/V) Notification Appliances shall be listed to UL 464 and UL 1971. The strobe 
light shall consist of a xenon flash tube and be field selectable with 4 settings 15 
cd, 30 cd, 75 cd, and 110 cd with associated lens/reflector system. There shall 
be wall mount and ceiling mount versions. Provide a label inside the strobe lens 
to indicate the listed candela rating of the specific strobe. The horn shall have a 
minimum sound pressure level of 85 dBA @ 24VDC. The A/V enclosure shall 
mount directly to standard single gang, double gang or 4-inch square electrical 
box, without the use of special adapters or trim rings. 

2.8 ADDRESSABLE INTERFACE DEVICE 
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A. Addressable Circuit Interface Modules: Arrange to monitor one or more system 
components that are not otherwise equipped for addressable communication. 
Modules shall be used for monitoring of waterflow, valve tamper, non- 
addressable devices, and for control of evacuation indicating appliances and 
AHU systems. 

B. Addressable circuit interface modules will be capable of mounting in a standard 
electric outlet box. Modules will include cover plates to allow surface or flush 
mounting.  Modules will receive their operating power from the signaling line or 
a separate two wire pair running from an appropriate power supply as required. 

C. Furnish and install the following types of modules: 

1. Type 1: Monitor Circuit Interface Module: 

a. For conventional 2-wire smoke detector and/or contact device 
monitoring with Class B or Class A wiring supervision. The 
supervision of the zone wiring will be Class B. This module will 
communicate status (normal, alarm, trouble) to the FACP. 

b. For conventional 4-wire smoke detector with Class B wiring 
supervision. The module will provide detector reset capability and 
over-current power protection for the 4-wire detector. This module 
will communicate status (normal, alarm, trouble) to the FACP. 

2. Type 2: Line Powered Monitor Circuit Interface Module: 

a. This type of module is an individually addressable module that has 
both its power and its communications supplied by the two-wire 
multiplexing signaling line circuit. It provides location specific 
addressability to an initiating device by monitoring normally 
open dry contacts. This module shall have the capability of 
communicating four zone status conditions (normal, alarm, 
current limited, trouble) to the FACP. 

b. This module shall provide location specific addressability for up to 
five initiating devices by monitoring normally closed or normally 
open dry contact security devices.  The module shall 
communicate four zone status conditions (open, normal, 
abnormal, and short). The two-wire signaling line circuit shall 
supply power and communications to the module. 

3. All Circuit Interface Modules shall be supervised and uniquely identified 
by the control unit. Module identification shall be transmitted to the control 
unit for processing according to the program instructions. Modules shall 
have an on-board LED to provide an indication that the module is 
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powered and communicating with the FACP. The LEDs shall provide a 
troubleshooting aid since the LED blinks on poll whenever the peripheral 
is powered and communicating. 

2.9 DIGITAL ALARM COMMUNICATOR TRANSMITTER 

A. Digital alarm communicator transmitter shall be acceptable to the remote central 
station and shall comply with UL 632. 

B. Functional Performance: Unit shall receive an alarm, supervisory, or trouble 
signal from fire- alarm control unit and automatically capture one or two 
telephone line(s) and dial a preset number for a remote central station. When 
contact is made with central station(s), signals shall be transmitted. If service on 
either line is interrupted for longer than 45 seconds, transmitter shall initiate a 
local trouble signal and transmit the signal indicating loss of telephone line to the 
remote alarm receiving station over the remaining line. Transmitter shall 
automatically report telephone service restoration to the central station. If service 
is lost on both telephone lines, transmitter shall initiate the local trouble signal. 

C. Local functions and display at the digital alarm communicator transmitter shall 
include the following: 

1. Verification that both telephone lines are available. 

2. Programming device. 

3. LED display. 

4. Manual test report function and manual transmission clear indication. 

5. Communications failure with the central station or fire-alarm control unit. 

D. Digital data transmission shall include the following: 

1. Address of the alarm-initiating device. 

2. Address of the supervisory signal. 

3. Address of the trouble-initiating device. 

4. Loss of ac supply. 

5. Loss of power. 

6. Low battery. 

7. Abnormal test signal. 

8. Communication bus failure. 
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E. Secondary Power:  Integral rechargeable battery and automatic charger. 

2.10 DEVICE GUARDS 

A. Description: Welded wire mesh of size and shape for the manual station. 

1. Factory fabricated and furnished by device manufacturer. 

2. Finish:  Shall comply with the requirements of NFPA. 

2.11 EMERGENCY POWER SUPPLY 

A. General: Components include battery, charger, and an automatic transfer 
switch. 

B. Battery: Sealed lead-acid. Provide sufficient capacity to operate the complete 
alarm system in normal or supervisory (non-alarm) mode for a period of 60 
hours. Following this period of operation on battery power, the battery shall have 
sufficient capacity to operate all components of the system, including all alarm 
indicating devices in alarm or supervisory mode for a period of 5 minutes. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions for compliance with requirements for ventilation, 
temperature, humidity, and other conditions affecting performance of the work. 

B. Verify that manufacturer's written instructions for environmental 
conditions have been permanently established in spaces where 
equipment and wiring are installed, before installation begins.Examine 
roughing-in for electrical connections to verify actual locations of 
connections before installation. 

C. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 EQUIPMENT INSTALLATION 

A. Comply with NFPA 72, NFPA 101, and requirements of authorities having 
jurisdiction for installation and testing of fire-alarm equipment. Install all electrical 
wiring to comply with requirements in NFPA 70 including, but not limited to, 
Article 760, "Fire Alarm Systems." 

1. Devices placed in service before all other trades have completed cleanup 
shall be replaced. 
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2. Devices installed but not yet placed in service shall be protected from 
construction dust, debris, dirt, moisture, and damage according to 
manufacturer's written storage instructions. 

B. Install wall-mounted equipment, with tops of cabinets not more than 78 inches 
above the finished floor. 

C. Manual Fire-Alarm Boxes: 

1. Install manual fire-alarm box in the normal path of egress within 60 inches 
of latch side of the exit doorway. 

2. The operable part of manual fire-alarm box shall be between 48 inches 
above floor level. All devices shall be mounted at the same height unless 
otherwise indicated. 

D. Smoke- or Heat-Detector Spacing: 

1. Comply with the "Smoke-Sensing Fire Detectors" section in the "Initiating 
Devices" chapter in NFPA 72, for smoke-detector spacing. 

2. Comply with the "Heat-Sensing Fire Detectors" section in the "Initiating 
Devices" chapter in NFPA 72, for heat-detector spacing. 

3. Smooth ceiling spacing shall not exceed 30 feet. 

4. Spacing of detectors for irregular areas, for irregular ceiling construction, 
and for high ceiling areas shall be determined according to Annex Ain 
NFPA 72. 

5. HVAC: Locate detectors not closer than 36 inches from air-supply 
diffuser or return-air opening. 

6. Lighting Fixtures: Locate detectors not closer than 12 inches from any 
part of a lighting fixture and not directly above pendant mounted or 
indirect lighting. 

E. Install a cover on each smoke detector that is not placed in service during 
construction. Cover shall remain in place except during system testing. Remove 
cover prior to system turnover. 

F. Duct Smoke Detectors: Comply with NFPA 72 and NFPA 90A. Install sampling 
tubes so they extend the full width of duct. Tubes more than 36 inches long shall 
be supported at both ends. 

1, Do not install smoke detector in duct smoke-detector housing during 
construction. Install detector only during system testing and prior to 
system turnover. 

G. Remote Status and Alarm Indicators: Install in a visible location near each 
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smoke detector, sprinkler water-flow switch, and valve-tamper switch that is not 
readily visible from normal viewing position. 

H. Device Location-Indicating Lights: Locate in public space near the device they 
monitor. 

3.3 PATHWAYS 

A. Pathways shall be installed in Red finished 3/4 inch (minimum) EMT. 

B. Raceways for outbound loop conductors and return conductors shall not be 
installed within 4 feet of each other except within 10 feet of devices and control 
panels. 

3.4 WIRING INSTALLATION 

A. System Wiring: Wire and cable shall be a type listed for its intended use by an 
approval agency acceptable to the Authority Having Jurisdiction (AH and shall 
be installed in accordance with the appropriate articles from the current approved 
edition of NFPA 70: National Electric Code (NEC). 

B. Contractor shall obtain from the Fire Alarm System Manufacturer written 
instruction regarding the appropriate wire/cable to be used for this installation. 
No deviation from the written instruction shall be made by the Contractor without 
the prior written approval of the fire alarm system manufacturer. 

A. Color Coding: Color-code fire alarm conductors differently from the normal 
building power wiring. Use one color code for alarm initiating device circuits 
wiring and a different color code for supervisory circuits. Color-code notification 
appliance circuits differently from alarm-initiating circuits. Paint fire alarm system 
junction boxes and covers red. 

B. Surge Protective Devices (SPD) shall be provided. 

3.5 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with 
requirements for identification specified in Section 26 05 53 "Identification for 
Electrical Systems." 

B. Install framed graphic device map showing the building floor plan and device 
locations/addresses in a location visible from remote annunciator. 

3.6 GROUNDING 

A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100. 
Install a ground wire from main service ground to fire-alarm control unit. 

B. Ground shielded cables at the control panel location only. Insulate shield at 
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device location. 

3.7 FIELD QUALITY CONTROL 

A. Field tests shall be witnessed by Engineer and authorities having jurisdiction. 

B. Manufacturer's Field Service: Engage a factory-authorized service 
representative to test and inspect components, assemblies, and equipment 
installations, including connections. 

C. Perform tests and inspections. 

D. Perform the following tests and inspections with the assistance of a factory- 
authorized service representative: 

1. Visual Inspection:  Conduct visual inspection prior to testing. 

a. Inspection shall be based on completed Record Drawings and 
system documentation that is required by the "Completion 
Documents, Preparation" table in the "Documentation" section of 
the "Fundamentals" chapter in NFPA 72. 

b. Comply with the "Visual Inspection Frequencies" table in the 
"Inspection" section of the "Inspection, Testing and Maintenance" 
chapter in NFPA 72; retain the "Initial/Reacceptance" column and 
list only the installed components. 

2. System Testing: Comply with the "Test Methods" table in the "Testing" 
section of the "Inspection, Testing and Maintenance" chapter in NFPA 72. 

3. Test audible appliances for the public operating mode according to 
manufacturer's written instructions. Perform the test using a portable 
sound-level meter complying with Type 2 requirements in ANSI S1.4. 

4. Test audible appliances for the private operating mode according to 
manufacturer's written instructions. 

5. Test visible appliances for the public operating mode according to 
manufacturer's written instructions. 

6. Factory-authorized service representative shall prepare the "Fire Alarm 
System Record of Completion" in the "Documentation" section of the 
"Fundamentals" chapter in NFPA 72 and the "Inspection and Testing 
Form" in the "Records" section of the "Inspection, Testing and 
Maintenance" chapter in NFPA 72. 

E. Reacceptance Testing: Perform reacceptance testing to verify the proper 
operation of added or replaced devices and appliances. 

F. Fire-alarm system will be considered defective if it does not pass tests and 
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inspections. 

G. Prepare test and inspection reports. 

3.8 SOFTWARE SERVICE AGREEMENT 

A. Technical Support: Beginning at Final Acceptance, service agreement shall 
include software support for two years. 

B. Upgrade Service: At Final Acceptance, update software to latest version. Install 
and program software upgrades that become available within two years from 
date of Final Acceptance. Upgrading software shall include operating system and 
new or revised licenses for using software. 

1. Upgrade Notice: At least 30 days to allow the Department to schedule 
access to system and to upgrade computer equipment if necessary. 

3.9 DEMONSTRATION 

A. Train Department's maintenance personnel to adjust, operate, and maintain fire 
alarm system. 

END OF SECTION 283111 
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SECTION 321724 – PAVEMENT MARKINGS

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes 

1. Pavement markings required in proposed parking lot area 

B. Quality Assurance 

1. Safety data sheets shall be submitted for each product utilized. 

2. Volatile organic content (VOC) of pavement markings used must conform to federal, state 
and local regulations. 

C. Delivery and Storage 

1. All paint materials shall be delivered to the site in original sealed containers that plainly 
show the designated name, specification number, batch number, color, date of 
manufacture, manufacturer's directions, and name of manufacturer. 

2. The Contractor shall provide any necessary storage areas at the site for maintaining 
materials at temperatures recommend by the manufacturer. 

PART 2 - PRODUCTS 

2.1 STANDARD PAINT 

A. Standard paints shall include water reducible products that are single packaged and ready 
mixed. The paint shall have the capability of being cleaned and flushed from the pavement 
marking machines using regular tap water and any required rust inhibitors. 

B. Refer to FDOT Section 971-3.2 for composition and 971-3.3 for physical requirements of paint. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. All pavement markings shall be applied in conformance with FDOT Section 710 Painted 
Pavement Markings. 
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B. Pavement markings shall be applied to clean, dry surfaces, and unless otherwise approved by 
the City.  All pavement surfaces must be dry such as after water has been used for cleaning or 
rainfall has occurred prior to striping or marking. 

C. Standard paint shall be applied when the ambient air and surface temperature is at least 40ºF 
and rising. 

D. Painted pavement markings shall not be applied when winds are sufficient to cause spray dust. 

E. The Contractor shall utilize equipment which produces continuous uniform dimensions of 
pavement markings of varying widths and meets the following requirements: 

1. Capable of traveling at a uniform, predetermined rate of speed, both uphill and downhill, 
in order to produce a uniform application of paint and capable of following straight lines 
and making normal curves in a true arc. 

2. Capable of spraying paint to the required thickness and width without thinning of the paint. 
Equip the paint tank with nozzles equipped with cut-off valves, which will apply broken or 
skip lines automatically. 

F. Paint shall be mixed thoroughly prior to pouring into the painting machine. Apply paint to the 
pavement by spray or other means approved by the Engineer. 

G. Apply all pavement markings prior to opening of road traffic.  The Contractor shall ensure that 
all newly applied pavement markings are sufficiently dry before any traffic or vehicles pass over 
markings.  The Contractor shall remove and replace any portion of the pavement markings 
damaged by passing traffic or from any other cause, at no additional cost to the City. 

H. The Contractor shall notify the City prior to placement of marking or striping. 

I. Apply standard paint to attain a minimum wet film thickness in accordance with the 
manufacturer’s recommendations. 

END OF SECTION 321724 
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SECTION 330501 – TRENCHING

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes 

1. Trenching related to pipeline installation. 

B. Related Work 

1. Section 330502 – Buried Piping Installation 

C. Work Includes 

1. CONTRACTOR shall provide all labor, materials, equipment, and incidentals required to 
perform all excavating, filling, and grading, and disposing of earth materials as shown, 
specified, and required for construction of underground utilities and related construction 
required to complete the Work. 

2. Preparation of subgrade is included under this Section. 

3. Classification of excavated materials as to the material being classified as suitable or 
unsuitable material shall be made jointly with the CONTRACTOR and ENGINEER. 
Excavation includes all materials regardless of type, character, composition, moisture, or 
condition thereof. 

4. CONTRACTOR shall be responsible for providing all required suitable backfill material 
and shall be responsible for removing and disposing of all unsuitable material. 

1.2 REFERENCES 

A. Standards referenced in this Section are: 

1. ASTM D422, Test Method for Particle-Size Analysis of Soils. 

2. ASTM D698, Test Methods for Laboratory Compaction Characteristics of Soil Using 
Standard Effort (12 400 ft-lbf/ft3 (600 kN-m/m3)). 

3. ASTM D1556, Test Method for Density and Unit Weight of Soil in Place by the Sand-Cone 
Method. 

4. ASTM D1557, Test Methods for Laboratory Compaction Characteristics of Soil Using 
Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3)). 

5. ASTM D2216, Test Methods for Laboratory Determination of Water (Moisture) Content of 
Soil and Rock by Mass. 
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6. ASTM D4253, Test Methods for Maximum Index Density and Unit Weight of Soils Using 
a Vibratory Table. 

7. ASTM D4254, Test Methods for Minimum Index Density and Unit Weight of Soils and 
Calculation of Relative Density. 

8. ASTM D4318, Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils. 

9. ASTM D4832, Test Method for Preparation and Testing of Controlled Low Strength 
Material (CLSM) Test Cylinders. 

10. ASTM D6023, Test Method for Density (Unit Weight), Yield, Cement Content, and Air 
Content (Gravimetric) of Controlled Low-Strength Material (CLSM). 

11. ASTM D6103, Test Method for Flow Consistency of Controlled Low Strength Material 
(CLSM). 

12. ASTM D6938, Test Method for In-Place Density and Water Content of Soil and Soil-
Aggregate by Nuclear Methods (Shallow Depth). 

13. ASTM E329, Specification for Agencies Engaged in Construction Inspection 
and/or Testing. 

1.3 TERMINOLOGY 
 

A. The following words or terms are not defined but, when used in this Section, have the following 
meaning: 

1. “Subgrade” is the uppermost surface of native soil material unmoved from cuts; the bottom 
of excavation. 

1.4 QUALITY CONTROL 

A. Qualifications 

1. CONTRACTOR’s Testing Laboratory 
 
a. Retain the services of independent testing laboratory to perform testing and 

determine compliance with the Contract Documents of the materials specified in this 
Section. 

b. Do not employ the same laboratory hired by OWNER for field quality control testing 
under the field quality control Article of this Section. 

c. Testing laboratory shall comply with ASTM E329. 
d. Testing laboratory shall be experienced in the types of testing required. 
e. Selection of testing laboratory is subject to ENGINEER's acceptance. 

B. Quality Control Testing 
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1. Quality control testing is in addition to field quality control testing required under Part 3 of 
this Section. 

2. Materials used in the Work may require testing and retesting, as directed by ENGINEER, 
during the Project. Allow free access to material stockpiles and facilities at all times. Tests 
not specifically indicated to be performed at OWNER's expense, including retesting of 
rejected materials and installed Work, shall be performed at CONTRACTOR’s expense. 

3. CONTRACTOR’s Testing Laboratory Scope 
 
a. Collect samples and perform testing of proposed fill materials in the laboratory and 

in the field to demonstrate compliance of the Work with the Contract Documents. 
b. Testing laboratory shall perform testing required to obtain data for selecting moisture 

content for placing and compacting fill materials. 
c. Design controlled low-strength material (CLSM) mixes in accordance with 

requirements of CLSM Article in Part 2 of this Section. Perform concrete materials 
evaluation tests and testing of CLSM mixes. 

d. Submit to ENGINEER and CONTRACTOR written report results of each test. 

4. Required Quality Assurance Material Testing by CONTRACTOR’s Testing Laboratory 
 
a. Gradation in accordance with ASTM D422. Perform one test for every 1,000 cubic 

yards of each of the following types of material incorporated into the Work: select 
fill, general fill, subbase material, drainage fill, and pipe bedding material. 

b. Atterberg limits in accordance with ASTM D4318. Perform one test for every 1,000 
cubic yards of the following types of materials incorporated into the Work: general 
fill, and pipe bedding material. 

c. Moisture/density relations in accordance with ASTM D698, ASTM D1557, ASTM 
D4253, or ASTM D4254, as applicable. Perform one test for every 5,000 cubic yards 
of the following types of materials incorporated into the Work: select fill, general fill, 
subbase material, drainage fill, and pipe bedding material. 

d. Moisture content of stockpiled or borrow material in accordance with ASTM D2216. 
Perform one test for every 1,000 cubic yards of the following types of material 
incorporated into the Work: select fill, general fill, subbase material, drainage fill, and 
pipe bedding material. 

C. Regulatory Requirements 

1. Perform excavation work in compliance with requirements of authorities having jurisdiction 
and Laws and Regulations, including: 

 
a. OSHA, 29 CFR Part 1926, Section .650 (Subpart P – Excavations), Existing Utilities 

1.5 SUBMITTALS 
 

A. Action Submittals: Submit the following: 

1. Shop Drawings 
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a. Modifications to the Work proposed due to design of sheeting, shoring, bracing, 
cofferdams, and similar excavation supports. 

B. Informational Submittals: Submit the following: 

1. Procedure Submittals 
 
a. Excavation Plan: Prior to starting excavation operations, submit written plan to 

demonstrate compliance with OSHA 29 CFR Part 1926.650. As a minimum, 
excavation plan shall include: 
 

1) Name of CONTRACTOR’s “competent person” in responsible charge of 
excavation and fill Work. 

2) Copies of “manufacturer's data” or other tabulated data if protective 
system(s) are designed on the basis of such data. 

3) Copies of required permits and approvals, from authorities having 
jurisdiction and affected utility owners, for excavation methods proposed. 
 

b. Proposed compaction procedure and compaction equipment proposed for use. 
Where different procedures or equipment will be used for compacting different types 
of material or at different locations at the Site, indicate where each procedure and 
equipment item will be used. 

2. Delivery Tickets 
 
a. Copy of delivery ticket for each load of aggregate and borrow material delivered to 

the Site. Each delivery ticket shall indicate project and contract by name and 
number, date, material type, department of transportation item number when 
applicable, and quantity delivered. 

3. Quality Assurance Test Results Submittals 
 
a. Submit results of quality assurance testing performed by in accordance with 

Paragraph 1.4.B of this Section, unless included as part of another submittal under 
this Section. Submit results for the following quality assurance testing: 
 

1) Tests on borrow fill material. 
2) Optimum moisture – maximum dry density curve for each type of fill 

material. 

4. Field Quality Control Submittals 
 
a. Submit results of testing and inspection performed in accordance with the field 

quality control Article in Part 3 of this Section, including: 
 

1) Field density testing. 

5. Qualifications Statements 
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a. Quality Assurance Testing laboratory. Submit name and qualifications of testing 
laboratory to be employed, and qualifications of testing laboratory’s personnel that 
will perform quality assurance testing required in this Section. 

b. Field Quality Control Testing Laboratory: Names and qualifications of testing 
laboratory employed, and qualifications of testing laboratory’s personnel that will 
perform field quality control testing as required under this Section. 

1.6 SITE CONDITIONS 
 

A. Existing Structures & Underground Utilities: 

1. The Contract Documents show or indicate certain structures and underground utilities 
adjacent to the Work. Such information was obtained from existing records and is not 
guaranteed to be correct or complete. CONTRACTOR shall explore ahead of the 
excavation to determine the exact location of all existing structures and underground 
utilities. Existing structures and underground utilities shall be supported and protected 
from damage by CONTRACTOR. Immediately repair and restore existing structures and 
underground utilities damaged by CONTRACTOR without additional cost to OWNER. 

2. Movement or operation of construction equipment over underground utilities shall be at 
CONTRACTOR’s sole risk and only after CONTRACTOR has prepared and submitted to 
ENGINEER and utility owners (as applicable), and received acceptance therefrom, a plan 
describing CONTRACTOR’s analysis of the loads to be imparted and CONTRACTOR’s 
proposed measures to protect structures and underground utilities during the Project. 

3. Coordinate with utility owners for shut-off of services in active piping and conduits. 
Completely remove buried piping and conduits indicated for removal and not otherwise 
indicated as being abandoned or to remain in place. 

4. In general, existing water service lines and sanitary sewer laterals to individual houses 
and businesses are not shown; however, CONTRACTOR shall assume that a service 
exists for each utility owner to each house, business, and property. 

5. Do not interrupt existing utilities serving facilities occupied and used by OWNER or others, 
except when such interruption is indicated in the Contract Documents or when allowed in 
writing by ENGINEER after acceptable temporary utility services are provided by 
CONTRACTOR for the affected structure or property. 

PART 2 - PRODUCTS 

2.1 MATERIALS 
 

A. Select Fill: 

1. Material shall be well-graded, crushed aggregate, free of organic material, complying with 
the following: 
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Sieve Sizes (Square
Openings)

Percentage by Weight Passing 
Sieve

1.25-inch 100
No. 4 38 to 65
No. 8 25 to 60
No. 30 10 to 40
No. 200 3 to 12

B. General Fill:

1. Material shall be free of rock and gravel larger than three inches in any dimension, debris, 
waste, frozen materials, organic material, and other deleterious matter. 

2. Fill shall have a liquid limit not greater than 45, and plasticity index not greater than 25. 

3. Previously-excavated materials complying with the Contract Documents requirements for 
general fill may be used for general fill. 

4. When on-Site materials are found unsuitable for use as general fill, provide select fill or 
approved off-Site general fill materials. Prior to using off-Site material as general fill, 
furnish submittal for and obtain ENGINEER’s approval of the material proposed for use. 

C. Subbase Material: 

1. Material shall be naturally- or artificially-graded mixture of natural or crushed gravel, 
crushed stone, or natural or crushed sand, complying with the gradation requirements 
below. Crushed slag is unacceptable. 

 
Sieve Sizes (Square

Openings)
Percentage by Weight Passing 

Sieve 
2-inch 100
1-inch 70 to 100

3/4-inch 50 to 90
No. 4 30 to 60
No. 30 9 to 33
No. 200 0 to 15

 

2. Material shall be naturally- or artificially-graded mixture of natural or crushed gravel, 
crushed stone, or natural or crushed sand. Crushed slag is unacceptable. Material shall 
be in accordance with FDOT guidance. 

D. Drainage Fill: 

1. Material shall be washed, uniformly-graded mixture of crushed stone, or crushed or 
uncrushed gravel, with 100 percent passing 1.5-inch sieve and not more than five percent 
passing a No. 4 sieve. 
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E. Pipe Bedding Material:

1. Aggregate material shall be crushed stone and gravel, free of rock or gravel larger than 
one-inch in any dimension, debris, waste, frozen materials, organic material and other 
deleterious matter. Material shall comply with gradation requirements below in addition to 
FDOT guidance: 

Sieve Sizes (Square
Openings)

Percentage by Weight Passing
Sieve 

1-inch 100
3/8-inch 30 to 65

No. 4 25 to 55
No. 10 15 to 40
No. 40 8 to 20
No. 200 2 to 8

 

2. Sand material, where required, shall consist of natural or manufactured granular material 
and shall contain no organic material. Sand shall be non- plastic, when tested in 
accordance with ASTM D4318, 100 percent shall pass a 1/2-inch screen and not more 
than five percent shall pass a No. 200 screen. 

2.2 SOURCE QUALITY CONTROL 
 

A. Perform quality assurance testing, and submit results to ENGINEER, in accordance with the 
‘Quality Assurance” Article in Part 1 of this Section. 

PART 3 - EXECUTION 

3.1 INSPECTION 
 

A. Provide ENGINEER with sufficient notice and with means to examine areas and conditions 
under which excavating, filling, and grading will be performed. ENGINEER will advise 
CONTRACTOR in writing when ENGINEER is aware of conditions that may be detrimental to 
proper and timely completion of the Work. Do not proceed with the Work until unsatisfactory 
conditions are corrected. 

3.2 TEST PITS 

A. General: 
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1. In advance of the construction, excavate, make observations, determine soil type and 
possible groundwater table elevations, and measurements, and fill test pits to determine 
conditions or location of the existing underground utilities and structures. Perform all work 
required in connection with excavating, stockpiling, maintaining, sheeting, shoring, filling, 
and replacing pavement for test pits. CONTRACTOR shall be responsible for the definite 
location of each existing underground utility involved within the area of excavation for the 
Work. Exercise care during such location work to avoid damaging and disrupting the 
affected underground utility or structure. CONTRACTOR shall be responsible for 
repairing, at his expense, damage to underground utility or structure caused during the 
Work. 

3.3 PREPARATION 

A. Site Preparation: 

1. Clear areas to be occupied by permanent construction of all trees, brush, roots, stumps, 
logs, wood and other materials and debris. Clean and strip vegetation, sod, topsoil, and 
organic matter from subgrades where fills will be placed, and from areas where structures 
will be constructed. Remove from the Site and properly dispose of all waste materials. 

2. Burning is not allowed at the Site. 

B. Use of Explosives: 

1. Use of explosives is not allowed. 

3.4 DEWATERING 
 

A. Dewatering – General: 

1. The CONTRACTOR shall be responsible to provide all dewatering required for the 
complete installation of the water distribution system shown within the plans and shall 
make their own onsite investigations as to the elevations of the existing groundwater table 
to satisfy their dewatering requirements. No additional payments shall be made for any 
seasonal water table fluctuations that may require additional dewatering in order to keep 
a dry trench. 

2. Provide and maintain all necessary dewatering equipment to remove and dispose of all 
surface water and ground water entering excavations, or other parts of the Work and work 
areas. Keep all excavations dry during excavation, and continually thereafter until the 
underground utilities to be built therein are acceptable to ENGINEER/OWNER and 
backfilling operations are completed and acceptable to ENGINEER/OWNER. 
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3. Keep all working areas at the Site free of surface water at all times. Provide temporary 
drainage ditches and temporary dikes, and provide required temporary pumping and other 
work necessary for diverting or removing rainfall and all other accumulations of surface 
water from excavations and fill areas impacted by the work. Perform diversion and removal 
of surface water in manner that prevents accumulation of water behind permanent or 
temporary structures and at any other locations in the construction area where such 
accumulations may be detrimental. 

4. CONTRACTOR shall be responsible for condition of existing piping, catch 
basins/manholes, and channels used for surface water control (drainage) and such piping 
shall be clean and free of sediment upon completion of the work. 

5. Remove water from excavations as fast as water collects. 

B. Temporary Dewatering System: 

1. CONTRACTOR shall design, provide, and operate dewatering system to include sufficient 
trenches, sumps, pumps, hose, piping, well points, deep wells, and similar facilities, 
necessary to depress and maintain groundwater level no less than five-inches below the 
base of each excavation during all stages of construction operations. 

2. Design and operate dewatering system to avoid settlement and damage to existing 
structures and underground utilities. 

3. Groundwater table shall be lowered in advance of excavation for a sufficient period of time 
to allow dewatering of fine grain soils. 

4. Maintain groundwater level at excavations two feet below lowest subgrade excavation 
until the structure or underground utility, as applicable, has sufficient strength and weight 
to withstand horizontal and vertical soil and water pressures from natural groundwater. 

5. Operate dewatering system continuously, 24 hours per day, seven days per week. Provide 
standby pumping facilities and personnel to maintain the continued effectiveness of the 
system. Do not discontinue dewatering operations without first obtaining ENGINEER’s 
acceptance for such discontinuation. 

6. If, in ENGINEER’s opinion, the water levels are not being lowered or maintained as 
required, provide additional or alternate temporary dewatering devices as necessary, at 
no additional cost to OWNER. 

7. Locate elements of temporary dewatering system to allow continuous dewatering 
operation without interfering with the Work to the extent practicable. 

8. Where portions of dewatering system are located in the area of permanent construction, 
submit to and obtain ENGINEER’s acceptance of details of proposed methods of 
constructing the Work at such location. Control of ground water shall continue until the 
permanent construction provides sufficient dead load to withstand hydrostatic uplift of the 
normal groundwater, until concrete has attained sufficient strength to withstand earth and 
hydrostatic loads. 
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9. Perform pumping of water from excavations in a manner that prevents carrying away of 
unsolidified concrete materials, and that avoids damaging the subgrade. 

10. Before discontinuing dewatering operations or permanently allowing rise of groundwater 
level, prepare computations to demonstrate that structures affected by the water level rise 
are protected by fill or other means to sustain uplift. Use a safety factor of 1.25 when 
preparing such calculations. 

C. Disposal of Water Removed by Dewatering System: 

1. CONTRACTOR’s dewatering system shall discharge to suitable location acceptable to 
OWNER and owners of other properties potentially affected by water discharge, including 
owners adjacent to and downstream of dewatering system discharge. Operation 
dewatering system and disposal of water shall be in accordance with Laws and 
Regulations. 

2. Convey water from excavations in closed conduits. Do not use trench excavations as 
temporary drainage ditches. 

3. Dispose of water removed from excavations in a manner that does not endanger health 
and safety, property, the Work, and other portions of the Project. 

4. Dispose of water in manner that causes no inconvenience to OWNER, others involved in 
the Project, and adjacent and downstream properties. 

3.5 EXCAVATION 

A. Perform all excavation required to complete the Work as shown, specified, and required. 
Excavations shall include removing and handling of earth, sand, clay, gravel, hardpan, soft, 
weathered or decomposed rock, pavements, rubbish, and other materials within the excavation 
limits. 

B. Excavation Protection: 

1. Provide excavation protection system(s) in accordance with Laws and Regulations to 
prevent injury to persons and property, including underground utilities. 

2. Excavation Less Than Five Feet Deep: Excavations in stable rock or in soil conditions 
where there is no potential for a cave-in may be made with vertical sides. Under all other 
conditions, excavations shall be sloped and benched, shielded, or shored and braced. 

3. Excavations Greater Than Five Feet Deep: Excavations in stable rock may be made with 
vertical sides. Under all other conditions, excavations shall be sloped and benched, 
shielded, or shored and braced. 

4. Provide and maintain excavation protection system(s) in accordance with submittals 
accepted by ENGINEER and required under Paragraph 1.5.B of this Section. 

C. Maintain excavations in dry condition in accordance with “Dewatering” Article in Part 3 of this 
Section. 
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D. Elevations of piping, conduit, and similar other underground utilities shall be as shown or 
indicated on the Contract Documents. 

E. When excavations are made below required grades without written order of ENGINEER, fill such 
excavations with compacted select fill material, as directed by ENGINEER, at CONTRACTOR’s 
expense. 

F. Extend excavations sufficiently on each side of structures, footings, and similar construction to 
allow setting of forms, installation of shoring and bracing, and the safe sloping of banks, as 
necessary. 

G. Subgrades – General: 

1. Subgrades shall be firm, dense, and thoroughly compacted and consolidated; shall be free 
from mud, muck, and other soft or unsuitable materials; and shall remain firm and intact 
under all construction operations. Subgrades that are otherwise solid but become soft or 
mucky on top due to construction operations shall be reinforced. Finished elevation of 
stabilized subgrades shall not be above subgrade elevations shown. 

2. If, in ENGINEER’s opinion, subgrade becomes softened or mucky because of construction 
delays, failure to dewater properly, or other cause within CONTRACTOR’s control, 
subgrade shall be excavated to firm material, trimmed, and backfilled with select fill 
material at CONTRACTOR’s expense. 

H. Pipe Trench Preparation: 

1. Not more than 150 feet of trench may be opened in advance of installing pipe in trench. 

2. Trench width shall be minimized to greatest extent practical, and shall comply with the 
following: 
 
a. Trench width shall be sufficient to provide space for installing, jointing and inspecting 

piping. Refer to Drawings for trench requirements. In no case should trench be wider 
at top of pipe than pipe barrel OD plus two feet, unless otherwise shown or indicated. 

b. Enlargement of trench width at pipe joints may be made when required and 
approved by ENGINEER. 

c. Trench width shall be sufficient for shoring and bracing, or shielding and dewatering. 
d. Trench width shall be sufficient to allow thorough compaction of fill adjacent to 

bottom half of pipe. 
e. Do not use excavating equipment that requires the trench to be excavated to 

excessive width. 

3. Depth of trench shall be as shown or indicated. If required and approved by ENGINEER 
in writing, depths may be revised. 

4. Where ENGINEER considers existing material beneath bedding material unsuitable, 
remove and replace such unsuitable material with select fill material. 

I. Excavated Materials to be Used as Fill: 

1. Stockpile excavated materials that are acceptable for use as fill. 
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2. As excavation proceeds, keep stockpiles of excavated materials suitable for use as fill 
separate from unsuitable materials and waste materials. 

3. Place, grade, and shape stockpiles for proper drainage. 

4. Locate and retain soil materials away from edge of excavations. 

5. Dispose of excess soil material and waste materials as specified in this Section. 

6. Stockpiled excavated soils for use as select fill or general fill shall be tested and classified 
by laboratory as on-Site select fill or on-Site general fill. Perform required quality 
assurance testing for material verification on stockpiled materials as soon as possible to 
demonstrate compliance of excavated materials with the Contract Documents. 

7. When all excavated material cannot be stored in the right-of-way or other lands provided 
by OWNER in such manner as to maintain traffic conditions as specified, remove surplus 
material from the Site and store such material appropriately. After laying pipe or 
completing the underground utility or structure being built in the trench, bring back to 
trench sufficient quantity of suitable excavated material required for backfilling the trench. 

8. In built-up work areas and in streets where traffic conditions require, remove material 
excavated from initial opening of excavation as soon as the material is excavated; use 
suitable material subsequently excavated to backfill trenches in which underground 
utilities have been installed or structures built. Do not store excavated material or 
construction materials on streets or sidewalks. 

3.6 UNAUTHORIZED EXCAVATION 
 

A. All excavations outside lines and grades shown or indicated and that are not approved by 
ENGINEER, together with removing and disposing of the associated material, shall be at 
CONTRACTOR's expense. Fill unauthorized excavations with properly-compacted select fill 
material at CONTRACTOR’s expense. 

3.7 EROSION AND SEDIMENT CONTROLS 
 

A. Provide temporary erosion and sediment controls in accordance with the Drawings. When 
applicable, also comply with requirements of the erosion and sediment control plan approved by 
authorities having jurisdiction. 

3.8 SHEETING, SHORING, AND BRACING 

A. General: 

1. Design and provide sheeting, shoring, bracing, cofferdams, and similar excavation 
supports as shown, specified, and required for the Work. 
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2. Clearances and types of temporary sheeting, shoring, bracing, and similar excavation 
supports, insofar as they may affect the finished character of the Work and the design of 
sheeting to be left in place, will be subject to the ENGINEER’s approval; but 
CONTRACTOR is responsible for adequacy of all sheeting, shoring, bracing, cofferdams, 
and similar excavation supports. 

3. Materials: 
 
a. Previously-used materials shall be in good condition, and shall not be damaged or 

excessively pitted. All steel or wood sheeting designated to remain in place shall be 
new. New or used sheeting may be used for temporary sheeting, shoring, and 
bracing. 

b. All steel work for sheeting, shoring, bracing, cofferdams and other excavation 
supports, shall be in accordance with ANSI/AISC 360, except that field welding will 
be allowed. 

c. Provide permanent steel sheet piling or pressure-creosoted timber sheet piling 
where subsequent removal of sheet piling might allow lateral movement of soil under 
adjacent structures 

4. As excavation progresses, carry down shoring, bracing, cofferdams, and similar 
excavation supports to required elevation at bottom of excavation. 

5. Comply with Laws and Regulations regarding sheeting, shoring, bracing, cofferdams, and 
similar excavation supports. 

6. Maintain sheeting, shoring, bracing, bracing, and other excavation supports in excavations 
regardless of time period excavations will be open. 

7. Unless otherwise shown, specified, or directed, remove materials used for temporary 
construction when the Work is completed. Perform such removal in manner not injurious 
to the structures and underground utilities, their appearance, and adjacent construction. 

B. Removal of Sheeting and Bracing 

1. Remove sheeting and bracing from excavations, unless otherwise directed by ENGINEER 
in writing. Perform removal to avoid damaging the Work and adjacent construction. 
Removal shall be equal on both sides of excavation to ensure no unequal loads on 
structures and underground utilities. 

2. Defer removal of sheeting and bracing, where removal may cause soil to come into contact 
with concrete, until concrete has cured for not less than seven days. 

3.9 TRENCH SHIELDS 

A. Excavation of earth material below bottom of trench shield shall not exceed the limits established 
in Laws and Regulations. 

B. When using a shield for installing piping 
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1. Portions of trench shield extending below the mid-diameter of an installed, rigid pipe, such 
as prestressed concrete pipe and other types of rigid pipe, shall be raised above the pipe’s 
mid-diameter elevation prior to moving the shield along the trench for further construction. 

2. Bottom of shield shall not at any time extend below mid-diameter of installed pipe that is 
flexible or has flexing capability, such as steel, ductile iron, PVC, CPVC, polyethylene, and 
other pipe that has flexing capability. 

C. When using a shield for installing structures, including structures that are underground utilities, 
bottom of the shield shall not extend below the top of the bedding for the structures. 

D. When removing the shield or moving the shield ahead, exercise extreme care to prevent moving 
piping, structures, and other underground utilities, and prevent disturbance of bedding material 
for piping, structures, and other underground utilities. When piping, structures, or other 
underground utilities are disturbed, remove and reinstall the disturbed items in accordance with 
the Contract Documents. 

3.10 FILL AND COMPACTION – GENERAL PROVISIONS 

A. Provide and compact all fill required for the finished grades as shown and as specified in this 
Section. 

B. Place fill in excavations as promptly as progress of the Work allows, but not until completing the 
following: 

1. ENGINEER’s authorization after observation of construction below finish grade. 

2. Inspection, testing, approval, and recording of locations of underground utilities. 

3. Removal of formwork. 

4. Removal of shoring and bracing, and filling of voids with satisfactory materials. 

5. Removal of trash and debris. 

6. Field testing of underground utilities including piping and conduits, in accordance with 
Section 330502, Buried Piping Installation, when nature of the test requires observation 
of pipe exterior during testing. 

C. Fill that includes organic materials or other unacceptable material shall be removed and 
replaced with approved fill material in accordance with the Contract Documents. 

D. Placement – General: 

1. Place fill to the grades shown or indicated. Bring up evenly on all sides fill around 
structures and underground utilities. 
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2. Place fill materials at moisture content and density as specified in this Article’s 
requirements on compaction density. Furnish and use equipment capable of adding 
measured amounts of water to the fill materials to bring fill materials to a condition within 
required moisture content range. Furnish and use equipment capable of discing, aerating, 
and mixing the fill materials to ensure reasonable uniformity of moisture content 
throughout the fill materials, and to reduce moisture content of borrow materials by air 
drying, when necessary. When subgrade or lift of fill materials requires moisture- 
conditioning before compaction, fill material shall be sufficiently mixed or worked on the 
subgrade to ensure uniform moisture content throughout the lift of material to be 
compacted. Materials at moisture content in excess of specified limit shall be dried by 
aeration or stockpiled for drying. 

3. Perform compaction with equipment suitable for the type of fill material placed. Select and 
use equipment capable of providing the minimum density required in the Contract 
Documents. Use light compaction equipment, with equipment gross weight not exceeding 
7,000 pounds within horizontal distance of ten feet from the wall of completed, below-
grade structures. Furnish and use equipment capable of compacting in restricted areas 
next to structures and around piping and other underground utilities. Effectiveness of the 
equipment selected by CONTRACTOR shall be tested at start of compacted fill Work by 
constructing a small section of fill within the area where fill will be placed. If tests on the 
test section of fill indicate that required compaction is not obtained, do one or more of the 
following: increase the amount of coverages, decrease the lift thicknesses, or use different 
compactor equipment. 

4. Place fill materials in horizontal, loose lifts, not exceeding specified uncompacted 
thickness. Place fill in a manner ensuring uniform lift thickness after placing. Mechanically 
compact each lift, by not less than two complete coverages of the compactor. One 
coverage is defined as the conditions reached when all portions of the fill lift have been 
subjected to the direct contact of compactor’s compacting surface. Compaction of fill 
materials by inundation with water is unacceptable. 

5. Do not place fill materials when standing water is present on surface of the area where fill 
will be placed. Do not compact fill when standing water is present on the fill to be 
compacted. Do not place or compact fill in a frozen condition or on top of frozen material. 
Fill containing organic materials or other unacceptable material previously described shall 
be removed and replaced prior to compaction. 

6. If required densities are not obtained because of improper control of placement or 
compaction procedures, or because of inadequate or improperly-functioning compaction 
equipment, CONTRACTOR shall perform all work required to provide the required 
densities. Such work shall include, at no additional cost to OWNER, complete removal of 
unacceptable fill areas and replacement and re-compaction until acceptable fill is 
provided. 

7. Repair, at CONTRACTOR’s expense, observed or measured settlement. Make repairs 
and replacements as required within 30 days after being so advised by ENGINEER. 

E. Fill in Pipe Trenches: 

1. Piping trenches will be backfilled prior to testing of piping. 
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2. Pipe Bedding: Pipe bettering material shall be as follows:
 
a. Install all water main piping on a 6-inch layer of ¾” aggregate or #57 stone as 

denoted on the plan details. 
b. Unless otherwise shown, install other types of piping, such as water 

services/casings on not less than a two-inch layer of clean sand. The clean sand 
pipe bedding material shall extend 12 inches above top of the pipe/casing. Refer to 
the plan detail. 

3. Placing and Compacting Pipe Trench Fill: Unless otherwise shown, placement and 
compaction of pipe trench fill materials shall comply with the following: 
 
a. Pipe bedding material shall be spread and the surface graded to provide a uniform 

and continuous support beneath piping at all points between bell holes or pipe joints. 
Slight disturbance of installed pipe bedding material surface during withdrawal of 
pipe slings or other lifting tackle is acceptable. 

b. After each pipe’s bedding material has been graded, and the piping has been 
aligned, joined in accordance with the Contract Documents, and placed in final 
position on bedding material, provide and compact sufficient pipe trench fill material 
under and around each side of the pipe and back of the bell or end thereof to hold 
piping in proper position and maintain alignment during subsequent pipe jointing and 
embedment operations. Deposit and compact pipe trench fill material uniformly and 
simultaneously on each side of piping to prevent lateral displacement of piping. 
Place and compact pipe trench fill material to an elevation 12 inches above top of 
pipe, unless otherwise shown or specified. 

c. Each layer of pipe trench fill material shall be compacted by at least two complete 
coverages of all portions of surface of each lift using appropriate compaction 
equipment. 

d. Method of compaction and compaction equipment used shall be appropriate for 
material to be compacted and shall not transmit damaging shocks to the piping. 

F. Drainage Fill Placement: 

1. Provide drainage fill material where shown to the limits shown or indicated. 

2. Place drainage fill material in compacted layers of uniform thickness not exceeding depth 
of six inches each. Compact lifts of drainage fill using suitable compaction equipment. 

G. Compaction Density Requirements: 

1. Minimum density for fill materials shall be 100 percent of maximum density obtained in the 
laboratory in accordance with ASTM D698. Compaction of fill materials less than five feet 
below final grade, behind concrete walls, and pipe bedding materials when not located 
below structures or pavement shall be 95 percent of maximum density. 

2. Place fill in trenches below piping or paved areas in horizontal uncompacted layers not 
greater than eight inches deep, and thoroughly compact each layer before next layer is 
placed. In other pipe trenches, horizontal uncompacted layers shall not be greater than 
six inches deep. 
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3. Fill shall be wetted and thoroughly mixed to achieve optimum moisture content plus-or-
minus three percent, with the following exceptions: 
 
a. On-site clayey soils: Optimum to plus three percent. 

4. Replace natural, undisturbed soils or compacted soil subsequently disturbed or removed 
by construction operations with materials compacted as indicated. 

5. Field quality control testing for density to verify that specified density was obtained, will be 
performed during each day of compaction Work. Responsibility for field quality control 
testing is specified in the “Field Quality Control” Article in Part 3 of this Section. 

6. When field quality control testing indicates unsatisfactory compaction, provide additional 
compaction necessary to obtain the specified compaction. Perform additional compaction 
Work at no additional cost to OWNER until specified compaction is obtained. Such work 
includes complete removal of unacceptable (as determined by ENGINEER) fill areas and 
replacement and re-compaction until acceptable fill is provided in accordance with the 
Contract Documents. 

H. Replacement of Unacceptable Excavated Materials: In cases where over- excavation to replace 
unacceptable soil materials is required, backfill the excavation to required subgrade with select 
fill material and thoroughly compact in accordance with “Compaction Density Requirements” of 
this Article and the associated “Compaction Density Requirements” in this Article. Slope the 
sides of excavation in accordance with the maximum inclinations specified for each structure 
location. 

3.11 GRADING 

A. General: 

1. Uniformly grade areas within limits of grading under this Section, including adjacent 
transition areas. 

2. Smooth subgrade surfaces within specified tolerances, compact with uniform levels or 
slopes between points where elevations are shown, or between such points and existing 
grades. 

3. Blend grading over trench to elevations shown or indicated; where elevations are not 
shown or indicated, blend finished grade with existing grade on each side of trench. 

B. Compaction: 

1. After grading, compact subgrade surfaces to the depth and percentage of maximum 
density for each area classification. 

3.12 DISPOSAL OF EXCAVATED MATERIALS 
 

A. General: 
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1. CONTRACTOR shall haul away material removed from excavations that does not comply 
with requirements for fill, or is in excess of the quantity required for fill. 

2. Disposal of materials shall be in compliance with Laws and Regulations, at no additional 
cost to OWNER. 

3. All refuse/other material to be removed/hauled away shall be done by the 
CONTRACTORS equipment/personnel or through the City’s contracted refuse service, if 
available and as coordinated in advance with the City. 

3.13 TEMPORARY BARRIERS 

A. General: 

1. Provide temporary barrier surrounding excavations and excavation work areas for 
protection of persons and property. 

2. Provide temporary barriers where shown or indicated, and where necessary to protect 
persons and property. At minimum, provide temporary barriers for all excavations that 
remain open overnight or longer. 

3.14 FIELD QUALITY CONTROL 
 

A. Site Tests: CONTRACTOR will employ a testing laboratory to perform field quality control 
testing. 

1. Testing Laboratory Scope 
 
a. Perform field moisture content and density tests to ensure that the specified 

compaction of fill materials has been obtained. 
b. Tests of actual unconfined compressive strength or bearing tests on each stratum. 
c. Report results of each test to ENGINEER and CONTRACTOR. 

2. Required Material Tests 
 
a. Compaction: Comply with ASTM D1556 and ASTM D6938, as applicable. 

3. Authority and Duties of Testing Laboratory 
 
a. Technicians representing the testing laboratory shall inspect the materials in the 

field, perform testing, and report findings to ENGINEER and CONTRACTOR. When 
materials furnished or the Work performed does not comply with the Contract 
Documents, technician will direct attention of ENGINEER and CONTRACTOR to 
such failure. 
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b. Technician will not act as foreman or perform other duties for CONTRACTOR. Work 
will be checked as it progresses, but failure to detect defective Work or non-
complying materials shall not in any way prevent later rejection when defect is 
discovered, nor shall it obligate ENGINEER for Substantial Completion or final 
acceptance. Technicians are not authorized to revoke, alter, relax, enlarge, or 
release requirements of the Contract Documents, or to approve or accept any 
portion of the Work. 

4. Responsibilities and Duties of CONTRACTOR 
 
a. Use of testing laboratory shall in no way relieve CONTRACTOR of the responsibility 

to provide materials and Work in full compliance with the Contract Documents. 
b. To facilitate testing laboratory, CONTRACTOR shall advise testing laboratory at 

least two days in advance of filling operations to allow for completion of field quality 
control testing and for assignment of personnel. 

c. It shall be CONTRACTOR’s responsibility to accomplish the specified compaction 
for fill and other earthwork. CONTRACTOR shall control construction operations by 
confirmation tests to verify and confirm that CONTRACTOR has complied, and is 
complying at all times, with the Contract Documents relative to compaction, control. 

d. CONTRACTOR shall demonstrate adequacy of compaction equipment and 
procedures before exceeding one or more of the following quantities of earthwork. 
Each test location shall include tests for each layer, type, or class of fill to finish 
grade. 
 

1) 200 linear feet of fill in trenches, except subbase material. 
2) 10 cubic yards of select fill other than that placed in trenches. 
3) 100 cubic yards of general fill other than that placed in trenches. 
4) 50 cubic yards of subbase material. 

5. Testing laboratory will inspect and indicate acceptable subgrades and fill layers before 
construction work is performed thereon. Testing of subgrades and fill layers shall be taken 
as follows: 
 
a. Trenches for underground utilities 

 
1) In Open Fields: Two locations every 1,000 linear feet. 
2) Along Dirt or Gravel Roads or Off Traveled Right-of-Way: Two locations 

every 500 linear feet. 
3) Crossing Paved Roads: Two locations along each crossing. 
4) Under Pavement Cuts or Within Two Feet of Pavement Edges: One 

location every 400 linear feet. 
 

b. Subbase Material: One per 100 linear feet on every compacted lift. 

6. Periodic compliance tests will be made by ENGINEER to verify that compaction is 
complying with the requirements specified, at no cost to CONTRACTOR. CONTRACTOR 
shall remove the overburden above the level at which ENGINEER wishes to test and shall 
fill and re-compact the excavation after testing is complete. 
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7. If testing laboratory reports or inspections indicate subgrade, fills, or bedding compaction 
below specified density, CONTRACTOR shall remove unacceptable materials as 
necessary and replace with specified materials and provide additional compaction at 
CONTRACTOR’s expense until subgrades, bedding, and fill are acceptable. Costs for 
retesting of subgrade, fills, or bedding materials that did not originally comply with 
specified density shall be paid by CONTRACTOR. 

END OF SECTION 330501 
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SECTION 330502 – BURIED PIPING INSTALLATION

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes 

1. Water service and related components 

B. Related Work 

1. Section 330501 – Trenching 

C. Work Includes 

1. CONTRACTOR shall provide all labor, materials, equipment, and incidentals for the Work 
identified herein and on the Plans as shown, specified, and required to install and test all 
buried piping, fittings, services and appurtenances. The Work includes but is not limited 
to the following: 
 
a. All types and sizes of buried piping as noted on the Plans. 
b. Work on or affecting existing buried piping. 
c. Supports and restraints. 
d. Field quality control, including testing. 
e. Cleaning and disinfecting. 
f. Incorporation of valves, meters, hydrants and appurtenant items shown or specified 

into piping systems in accordance with the Contract Documents and as required. 

D. Coordination: 

1. Review installation procedures under this and other Sections and coordinate installation 
of items to be installed with or before buried piping Work. 

1.2 REFERENCES 

A. Standards referenced in this Section are: 

1. ANSI/AWWA C111, Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings. 

2. ANSI/AWWA C600, Installation of Ductile-Iron Water Mains and Their Appurtenances. 

3. ANSI/AWWA C651, Disinfecting Water Mains. 

4. AWWA M41, Ductile-Iron Pipe and Fittings. 
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1.3 QUALITY ASSURANCE
 

A. Regulatory Requirements

1. Comply with requirements and recommendations of authorities having jurisdiction over the 
Work, including: 
 
a. City of Fort Lauderdale Utilities Department 
b. City of Fort Lauderdale Engineering Department 
c. Florida Department of Health 
d. Broward County Traffic Engineering Division 

2. Obtain required permits for Work in roads, rights-of-way, railroads, and other areas of the 
Work. 

1.4 SUBMITTALS 
 

A. Action Submittals: Submit the following: 

1. Shop Drawings: 
 
a. Details of piping, specials, joints, harnessing and thrust blocks, and connections to 

piping, structures, equipment, and appurtenances. 

2. Product Data: 
 
a. Manufacturer’s literature and specifications, as applicable, for products specified in 

this Section. 

3. Testing Procedures: 
 
a. Submit proposed testing procedures, methods, apparatus, and sequencing. Obtain 

ENGINEER’s approval prior to commencing testing. 

B. Informational Submittals: Submit the following: 

1. Certificates: 
 
a. Certificate signed by manufacturer of each product certifying that product conforms 

to applicable referenced standards. 

2. Field Quality Control Submittals: 
 
a. Results of each specified field quality control test. 

C. Closeout Submittals: Submit the following: 

1. Record Documentation: 
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a. Maintain accurate and up-to-date record documents showing modifications made in 
the field, in accordance with approved submittals, and other Contract modifications 
relative to buried piping Work. Submittal shall show actual location of all piping Work 
and appurtenances at same scale as the Drawings. 
 

b. Show piping with elevations referenced to Project datum and dimensions from 
permanent structures. For each horizontal bend in piping, include dimensions to at 
least three permanent structures, when possible. For straight runs of piping provide 
offset dimensions as required to document piping location. 
 

c. Include profile drawings with buried piping record documents when the Contract 
Documents include piping profile drawings. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Delivery: 

1. Deliver materials to the Site to ensure uninterrupted progress of the Work. 

2. Upon delivery inspect pipe and appurtenances for cracking, gouging, chipping, denting, 
and other damage and immediately remove from Site and replace with acceptable 
material. 

B. Storage: 

1. Store materials to allow convenient access for inspection and identification. Store material 
off ground using pallets, platforms, or other supports. Protect packaged materials from 
corrosion and deterioration. 

2. Pipe and fittings other than PVC and CPVC may be stored outdoors without cover. Cover 
polyethylene pipe and fittings stored outdoors. 

C. Handling: 

1. Handle pipe, fittings, specials, and accessories carefully in accordance with pipe 
manufacturer’s recommendations. Do not drop or roll material off trucks. Do not drop, roll 
or skid piping. 

2. Avoid unnecessary handling of pipe. 

3. Keep pipe interiors free from dirt and foreign matter. 

4. Protect interior linings and exterior coatings of pipe and fittings from damage. Replace 
pipe and fittings with damaged lining regardless of cause of damage. 
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PART 2 - PRODUCTS

2.1 MATERIALS 

A. Pipe 

1. High density polyethylene pipe 
 
a. All pipe and fittings shall conform to ANSI/AWWA C901.  Pipe shall use PE4710 

and have a minimum cell class of PE 445574C CC3. 
b. All fittings shall conform to ASTM D3216. 
c. All potable water service piping and fittings shall be NSF 61 certified with a minimum 

pressure rating of 200 psi. 
d. Acceptable manufactures: 

 
1) JM Eagle 
2) Or equal  

2. Polyvinyl chloride (PVC) pipe 
 
a. Sewer 

 
1) All sewer pipe shall confirm to ASTM D3034. 
2) Pipe shall be SDR-35. 
3) Acceptable manufactures: 

 
a) JM Eagle 
b) Or equal  

 
4) Joints shall conform to ASTM D3212. 
5) Gaskets shall conform to ASTM F477 

B. General: 

1. Pipe Markings: 
 
a. Manufacturer shall cast or paint on each length of pipe and each fitting pipe material, 

diameter, and pressure or thickness class. 
b. All pipe and fitting shall be color coded in accordance with 62- 555.320(21)(b) 3, 

F.A.C. 

2.2 BURIED PIPING IDENTIFICATION 

A. Polyethylene Underground Warning Tape for Pipelines: 

1. Tracer tape shall be of inert, acid- and alkali-resistant, polyethylene, four mils thick, six 
inches wide, and suitable for direct burial. Tape shall be capable of stretching to twice its 
original length. 
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2. Message shall read, “CAUTION (service type) PIPE BURIED BELOW”, with bold letters 
approximately two inches high. Messages shall be printed at maximum intervals of two 
feet. 

3. Acceptable manufacturers: 
 
a. Brady Corporation 
b. Seton Identification Products 
c. Marking Services, Inc. 
d. Or equal. 

2.3 WATER SERVICES 
 

A. Service taps shall be of a type approved by the City of Fort Lauderdale in accordance with their 
typical water services details as shown on the plans. 

B. Replacement of all service lines is required with polyethylene tubing in accordance with the City 
of Fort Lauderdale requirements. 

C. All corporation stops, meter stops, couplings and casings shall be in accordance with the City 
of Fort Lauderdale standards. 

PART 3 - EXECUTION 

3.1 INSTALLATION 
 

A. General 

1. Install piping as shown, specified, and as recommended by pipe and fittings manufacturer. 

2. In event of conflict between manufacturer’s recommendations and the Contract 
Documents, request interpretation from ENGINEER before proceeding. 

3. ENGINEER will observe excavations and bedding prior to laying pipe by CONTRACTOR. 
Notify ENGINEER in advance of excavating, bedding, pipe laying, and backfilling 
operations. 

4. Minimum cover over buried piping shall be 30 inches, unless otherwise shown or approved 
by ENGINEER. 

5. Excavation in excess of that required or shown, and that is not authorized by ENGINEER 
shall be filled at CONTRACTOR’s expense with granular material furnished, placed, and 
compacted. 

6. Comply with NFPA 24 for “Outside Protection”, where applicable to water piping systems 
used for fire protection. 
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7. All PVC piping and fittings shall be installed in accordance with the requirements of ASTM 
D2321 and the manufacturer’s instructions.  All PVC pipe joints shall be assembled in 
accordance with the requirements of ASTM D2321. 

8. HDPE piping shall be installed in accordance with AWWA M55, ASTM D2774 and the 
manufacturer’s installation instructions. 

9. All plain-end HDPE pipe shall be joined via heat fusion in accordance with ASTM F2620 
and comply with comply with AWWA C906, ASTM F3190, and ASTM F2620 for butt and 
socket fusion.  Electrofusion shall be carried out in accordance with AWWA M55 & ASTM 
F1290.  No offset in alignment between adjacent pipe joints or fittings shall be permitted.   

B. Separation of Sewers and Potable Water Piping 

1. Horizontal Separation 
 
a. Where possible, existing and proposed potable water mains and service lines, and 

sanitary storm sewers shall be separated horizontally by a clear distance (face to 
face) of six (6) feet (minimum) with ten (10) feet separation being preferred. 

2. Vertical Separation 
 
a. Provide minimum vertical distance of 18 inches between outside of potable water 

main and outside of sewer when sewer crosses over potable water main. 
b. Center a full section of potable water main pipe over sewer so that sewer joints are 

equidistant from potable water main joints. 
c. Provide adequate structural support where potable water main crosses under 

sewer. At minimum, provide compacted select backfill for ten (10) feet on each side 
of crossing. 

d. The CONTRACTOR shall use the City’s standard utility crossing deflection for 
shallow installation to meet sanitary sewer lateral minimum vertical separation as 
required by 62-555.314 F.A.C. 

C. Plugs 

1. Temporarily plug installed pipe at end of each day of work or other interruption of pipe 
installation to prevent entry of animals, liquids, and persons into pipe, and entrance or 
insertion of deleterious materials into pipe. 

2. Install standard plugs in bells at dead ends, tees, and crosses. Cap spigot and plain ends. 

3. Fully secure and block plugs and caps installed for testing to withstand specified test 
pressure. 

4. Where plugging is required for phasing of the Work or subsequent connection of piping, 
install watertight, permanent type plugs or caps acceptable to ENGINEER. 

D. Bedding Pipe 

1. Bed pipe as specified and in accordance with details on the Drawings. 
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2. Where ENGINEER deems existing bedding material unsuitable, remove and replace 
existing bedding with approved granular material furnished, placed, and compacted. 

3. Where pipe is installed in rock excavation, provide minimum of three inches of granular 
bedding material underneath pipe smaller than four-inch nominal diameter, and minimum 
of six inches of granular bedding material underneath pipes four-inch nominal diameter 
and larger. 

4. Excavate trenches below bottom of pipe by amount shown and indicated in the Contract 
Documents. Remove loose and unsuitable material from bottom of trench. 

5. Carefully and thoroughly compact pipe bedding with handheld pneumatic compactors. 

6. Do not lay pipe until ENGINEER approves bedding condition. 

7. Do not bring pipe into position until preceding length of pipe has been bedded and secured 
in its final position. 

E. Laying Pipe: 

1. Conform to manufacturer’s instructions and requirements of standards and, as applicable: 

2. Install pipe accurately to line and grade shown and indicated in the Contract Documents, 
unless otherwise approved by ENGINEER. Remove and reinstall pipes that are not 
installed correctly. 

3. Slope piping uniformly between elevations shown. 

4. Keep groundwater level in trench at least 5-inches inches below bottom of pipe before 
laying pipe. Do not lay pipe in water. Maintain dry trench conditions until jointing and 
backfilling are complete. Keep clean and protect interiors of pipe, fittings, valves, and 
appurtenances. 

5. Start laying pipe at lowest point and proceed towards higher elevations, unless otherwise 
approved by ENGINEER. 

6. Place bell and spigot-type pipe so that bells face the direction of laying, unless otherwise 
approved by ENGINEER. 

7. Excavate around joints in bedding and lay pipe so that pipe barrel bears uniformly on 
trench bottom. 

8. Deflections at joints shall not exceed 50 percent of amount allowed by pipe manufacturer, 
unless otherwise approved by ENGINEER. 

9. Carefully examine pipe, fittings, valves, and specials for cracks, damage, and other 
defects while suspended above trench before installation. Immediately remove defective 
materials from the Site and replace with acceptable products. 
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10. Inspect interior of all pipe, fittings, valves, and specials and completely remove all dirt, 
gravel, sand, debris, and other foreign material from pipe interior and joint recesses before 
pipe and appurtenances are moved into excavation. Bell and spigot-type mating surfaces 
shall be thoroughly wire brushed and wiped clean and dry immediately before pipe is laid. 

11. Field cut pipe, where required, with machine specially designed for cutting the type of pipe 
being installed. Make cuts carefully, without damage to pipe, coating or lining, and with 
smooth end at right angles to axis of pipe. Cut ends on push-on joint type pipe shall be 
tapered and sharp edges filed off smooth. Do not flame-cut pipe. 

12. Do not place blocking under pipe, unless specifically approved by ENGINEER for special 
conditions. 

13. Touch up protective coatings in manner satisfactory to ENGINEER prior to backfilling. 

14. Notify ENGINEER in advance of backfilling operations. 

15. Thrust Restraint: Where required, provide thrust restraint conforming to Article 3.2 of this 
Section. 

F. Backfilling: 

1. Conform to applicable requirements of Section 330501 (Trenching). 

2. Place backfill as Work progresses. Backfill by hand and use power tampers until pipe is 
covered by at least one foot of backfill. 

G. Connections to Valves and Hydrants: 

1. Install valves and hydrants as shown and indicated in the Contract Documents. 

2. Provide suitable adapters when valves or hydrants and piping have different joint types. 

3. Provide double thrust restraint at all hydrants and at valves located at pipeline 
terminations. 

H. Transitions from One Type of Pipe to Another 

1. Provide necessary adapters, specials, and connection pieces required when connecting 
different types and sizes of pipe or connecting pipe made by different manufacturers as 
shown in the plans. 

I. Closures 

1. Provide closure pieces shown or required to complete the Work. 

3.2 THRUST RESTRAINT 
 

A. Provide double thrust restraint on pressure piping systems at all tees, valves and fittings where 
a change in direction (horizontal/vertical) occurs in accordance with City standards. 
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B. Thrust restraint may be accomplished by using restrained pipe joints only.

C. Restrained Pipe Joints 

1. Pipe joints shall be restrained by means suitable for the type of pipe being installed. 

D. Provide double thrust restraint on piping where new mains are tied into existing mains to ensure 
the integrity of the existing main is not compromised. 

3.3 WORK AFFECTING EXISTING PIPING 

A. Location of Existing Underground Utilities 

1. Locations and elevations of existing Underground Utilities shown on the Drawings should 
be considered approximate. 

2. Determine the true location of existing Underground Utilities to which connections are to 
be made, crossed, and that could be disturbed, and determine location of Underground 
Utilities that could be disturbed during excavation and backfilling operations, or that may 
be affected by the Work. 

B. Taking Existing Pipelines and Underground Utilities Out of Service 

1. Do not take pipelines or Underground Utilities out of service unless coordinated with 
Owner’s Representative or approved by ENGINEER. 

2. Notify Owner’s Representative or ENGINEER in writing prior to taking pipeline or 
Underground Utilities out of service. Shutdown notification shall be provided in advance 
of the shutdown. 

C. Work on Existing Pipelines or Underground Utilities 

1. Cut or tap piping or Underground Utilities as shown or required with machines specifically 
designed for cutting or tapping pipelines or Underground Utilities, as applicable. 

2. Install temporary plugs to prevent entry of mud, dirt, water, and debris into pipe. 

3. Provide necessary adapters, sleeves, fittings, pipe, and appurtenances required to 
complete the Work. 

3.4 FIELD QUALITY CONTROL 
 

A. General: 

1. Test all piping in accordance to City of Fort Lauderdale Standards and Florida Department 
of Health. 

2. When authorities having jurisdiction are to witness tests, notify ENGINEER and authorities 
having jurisdiction in writing at least 48 hours in advance of testing. 
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3. Conduct all tests in presence of ENGINEER.

4. Remove or protect pipeline-mounted devices that could be damaged by testing. 

5. Provide all apparatus and services required for testing, including: 
 
a. Test pumps, hoses, calibrated gages, meters, test containers, valves, fittings, and 

temporary pumping systems required to maintain OWNER’s operations. 
b. Temporary bulkheads, bracing, blocking, and thrust restraints. 

6. Unless otherwise specified, OWNER will provide fluid required for hydrostatic testing. 
CONTRACTOR shall provide means to convey fluid for hydrostatic testing into piping 
being tested. CONTRACTOR shall provide fluid for other types of testing required. 

7. Repair observed leaks and repair pipe that fails to meet acceptance criteria. Retest after 
repair. 

B. Disinfection 

1. Prior to disinfection, the Contractor shall provide proposed disinfection procedures for 
review and approval by the City. 

2. All new water piping and existing water piping affected by the Contractor’s operations shall 
be disinfected in accordance with AWWA Standard C651. 

C. Bacteriological Testing: 

1. Provide analysis of treated water to meet standards and received acceptance from the 
Florida Department of Health. 

2. Test samples in accordance with AWWA Standard C651. 

3. Quality Assurance: Testing Laboratory: Certified for examination of drinking water in 
compliance with applicable legislation of the State of Florida. 

4. Regulatory Requirements: Conform to Chapter 17-22 of the Florida Administrative Code. 

5. Submittals 
 
a. Submit name of testing laboratory and evidence of qualification. 
b. Submit three copies of reports. 

6. Project Record Documents 
 
a. Submit reports under provisions of Sections entitled “Submittals”, “Project 

Closeout”, and “Project Record Documents and Survey”. 
b. Bacteriological report; accurately record: 

1) Date issued, project name, and testing laboratory name, address, and 
telephone number. 

2) Time and date of water sample collection. 
3) Name of person collecting sample. 
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4) Test locations.
5) Initial and twenty-four- hour disinfectant residuals in ppm for each outlet 

tested. 
6) Coliform bacteria test results for each outlet tested. 
7) Certification that water conforms or fails to conform to bacterial standards of 

State of Florida. 
8) Bacteriologist's signature. 

D. Flushing 

1. All bacteriological tests shall be performed prior to flushing.  Flush solution from the system 
with domestic water until the maximum residual chlorine content is within the range of 0.2 
to 0.5 mg/L or the residual chlorine content of the distribution system is matched.  

 

END OF SECTION 330502 
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SECTION 330503 – VALVES AND MISCELLANEOUS WATER SERVICE

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes 

1. Valves such as gate, air release, and tapping valves. 

2. Valve operators 

3. Valve boxes 

4. Corporation stops 

5. Service saddles 

6. Back flow preventors 

B. Related Work 

1. Section 330503 – Buried Piping Installation 

C. Work Includes 

1. The CONTRACTOR shall furnish and install all valving equipment and other 
miscellaneous components as shown on the drawings and as specified.  

1.2 REFERENCES 

A. The WORK under this Contract shall be in strict accordance with the following codes and 
standards: 

1. Local, county and municipal codes 

2. American Society for Testing and Materials (ASTM) 

3. American National Standards Institute (ANSI) 

4. American Water Works Association Standards (AWWA) 

5. Florida Department of Transportation Specifications (DOT) 

6. Federal Specifications 
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1.3 MATERIALS AND EQUIPMENT

A. Unless otherwise specified or shown on the drawings, materials and equipment shall be the 
standard product of a manufacturer and shall comply with the Contract Documents and 
applicable standards for such materials or equipment. 

B. Prior to the start of the WORK, the CONTRACTOR shall submit a list of the manufacturers of all 
equipment and materials to be incorporated in the WORK that conform a standard, code or as 
specified. 

PART 2 - PRODUCTS 

2.1 VALVE OPERATORS 
 

A. General:  

1. The rated torque capability of each operator shall be sufficient to seat; unseat and rigidly 
hold in any intermediate position the valve disc it controls under the test conditions 
specified. All valves shall be equipped with adjustable mechanical stop-limiting devices to 
prevent over-travel of the valve disc in the open and closed positions. Operator housings 
supports and connections to the valve shall be designed with a minimum safety factor of 
five based on the ultimate strength or based on three on the yield strength of materials 
used. The rated torque capability of each cylinder portion of a cylinder operator shall be 
sufficient to seat, unseat and rigidly hold in any intermediate position the valve disc or plug 
it controls under the operating conditions specified. Operators to be buried shall be 
watertight. Above grade operators shall be weatherproof. The position of the operator shall 
be as shown on the shop drawings. The piece mark of the valves, the location, the size, 
the type of operator, the maximum working head, and the closing time (of pneumatically 
or electrically actuated valves) shall be tabulated on the shop drawings. Unless otherwise 
noted, all non-buried valves shall be equipped with handwheel operators unless the valve 
has an electric operator with manual override. A valve key of suitable length shall be 
provided for buried operators. The CONTRACTOR shall be responsible for dimensionally 
confirming the required orientation of the valve operators (both manual and electric). Any 
required extensions or fabrications necessary to accommodate the installation of the 
operators in the locations indicated shall be provided and installed subject to the 
ENGINEER’s approval. 

B. Gearing:  

1. All gear operators or traveling-nut operators shall be self-locking and designed to transmit 
twice the required operator torque without damage to the faces or the gear teeth or the 
contact faces of the screw or nut. Upon request, the manufacturer shall furnish the 
purchaser with certified copies of reports describing the procedures and results of the tests 
for each model and torque rating of operator to be furnished. 

C. Operators composed of worm gearing shall be totally enclosed in a gear case and shall have 
worm gears of bronze and worms of hardened steel that operate in a lubricant. 
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D. Operators of the traveling-nut type shall have threaded reach rods of steel and shall have a 
bronze or ductile iron nut with internal threads. Operators shall be enclosed. 

E. Manual Operators:  

1. Manual operators shall have all gearing totally enclosed. Operators shall be designed to 
produce the specified torque with a maximum pull of 80 lbs on handwheel or chainwheel 
operators and a maximum input of 150 foot-lb on operating nuts. Stop-limiting devices 
shall be provided in the operators for the open and closed position. All operator 
components between the input and these stops shall be designed to withstand, without 
damage, a pull of 200 lbs for handwheel or chainwheel operators and an input torque of 
300 foot-lb for operating nuts. An arrow and the word "open" or "close" shall be cast on 
the handwheel to indicate the direction to turn said handwheel. All operating nuts shall be 
designed so that counterclockwise movement of the handwheel will open the valve and 
clockwise movement of the handwheel will close the valve. 

2.2 RESILIENT SEATED GATE VALVES 
 

A. Resilient seated gate valves shall conform to the latest edition of ANSI/AWWA C509 or C515. 
Valves shall provide bidirectional bubble tight sealing at 150 psi differential. Valves shall be as 
manufactured by American Flow Products, Mueller, Kennedy Valve/ McWane, M&H or Clow/ 
McWane. 

2.3 AIR RELEASE VALVES 
 

A. Air release valves shall be of the size shown and shall have screwed ends. The body, cover, 
lever, fame, float, seat and needle linkage shall be Type 316 stainless steel. All other 
moving/wetted/non-wetted parts shall be of 316 stainless steel. All other moving/wetted/non- 
wetted parts shall be of 316 stainless steel. Valves shall be designed for not less than 150 psi 
water working pressure. Pipe nipples and isolation valves connecting the air release valve to the 
pipe shall be 316 stainless steel. Air release valves shall be as manufactured by Crispin, Val-
Matic, or DeZurik/APCO, or Golden Anderson. 

2.4 VALVE BOXES 
 

A. Valve boxes shall be cast iron, adjustable, as manufactured by Tyler/ Union/ McWane or 
Bingham Taylor, with cast iron drop cover. All buried valves shall be equipped with a valve box. 
Covers shall be marked “Water” for potable systems. 

2.5 CORPORATION STOPS 
 

A. Corporation stops shall be Mueller, Ford Meter Box, or AY McDonald, threaded on the inlet side 
with Mueller threads and the outlet side fitted with connections to suit connecting pipe or tubing. 
Brass ball valve type conforms to ANSI/ AWWA C800. Iron pipe threads by PJ/110 compression. 
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2.6 SERVICE SADDLE
 

A. Saddles shall be Mueller, Ford Meter Box, or AY McDonald. Bronze saddle with brass bales, 
iron pipe thread. 

2.7 TAPPING VALVES AND SLEEVES 

A. Tapping valves and sleeves shall be 304SS with 304SS bolts as manufactured by JCM , Mueller, 
Smith Blair or Ford. 

2.8 BACKFLOW PREVENTOR 

A. Wetted surface of backflow preventor contacted by consumable water contains less than 0.25% 
of lead by weight. 

B. Backflow preventor shall conform to requirements of ASSE 1015. 

C. Approved manufacturers shall be Watts, Apollo, Febco, or equal. 

PART 3 - EXECUTION 

3.1 Refer to Section 330502, Buried Piping Installation 

END OF SECTION 330503 
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SECTION 334101 – STORM DRAINAGE FACILITIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes 

1. French drains/exfiltration trenches. 

2. Yard drains/drain basin. 

3. Drainage inlets/catch basins. 

4. Stormwater manholes. 

B. Related Work 

1. Section 334102 – Exfiltration Trench Drains 

C. Work Includes 

1. All labor, materials, necessary equipment, and services to complete the Storm 
Drainage Facilities work, as indicated on the drawings, as specified herein or both. 

2. Clearing or installation of pipe and all drainage structures shall be confined within the 
working limits of the trenches. Trees, utility poles, survey monuments, underground 
and overhead utilities shall be suitably protected and preserved. 

D. Existing Utilities 

1. Furnish temporary support, adequate protection and maintenance of all underground 
and surface utility structures, drains, sewers, cables, etc., and other obstructions 
encountered in the progress of the work. 

2. When the grade of alignment of the pipe is obstructed by existing utility structures, 
such as conduits, ducts, pipes, branch connections to water or sewer mains, and 
other obstructions, the obstructions shall be permanently supported, relocated, 
removed, or reconstructed by the CONTRACTOR in cooperation with the owners of 
such structures. No deviation shall be made from the required line or grade except 
as directed in writing by the ENGINEER. 

3. It shall be the responsibility of the CONTRACTOR to notify the owners of existing 
utilities in the area of construction a minimum of forty-eight (48) hours prior to any 
excavation adjacent of such utilities, so that field locations of said utilities may be 
established. CONTRACTOR must comply with Florida Statute 556.101-111, 
Underground Facility Drainage Prevention and Safety Act, latest edition. 
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4. It shall be the responsibility of the CONTRACTOR to maintain in working order all 
existing storm drain lines encountered along the line of the WORK. All such drain 
lines shall remain continuously in service during all the operations under the contract. 
All existing storm sewers shall be thoroughly cleaned before final acceptance by the 
ENGINEER. 

PART 2 - PRODUCTS 

2.1 PIPE 

A. Metal Pipe 

1. Pipe material shall be full round or spiral, hy-flo aluminum culvert pipe, as specified 
in A.S.T.M. B209 and A.A.S.H.T.O. M-196. Aluminum pipe shall be in accordance 
with FDOT Specification Sections 443 and 945. 

2. Metal pipe shall be jointed according to the pipe manufacturer's specifications for the 
pipe manufacturer's watertight joint. Corrugated metal band or coupling with bolts as 
recommended and furnished by the pipe manufacturer shall be used for joints. No 
pipe or pipe fittings which have been dented, scratched, or marred in any way shall 
be accepted. The CONTRACTOR must receive written approval to backfill before 
placing any backfill over the pipe. The metal pipe shall be furnished in standard laying 
lengths of twenty (20) or forty (40) feet. 

3. Perforated corrugated metal pipe shall be aluminum full round or spiral pipe as 
specified in A.S.T.M. B209 and A.A.S.H.T.O. M-196, perforated corrugated metal 
underdrain pipe shall be referred to as P.C.M.P. 

B. Reinforced Concrete Culvert Pipe 

1. Pipe shall be in accordance with FDOT Specifications 443 and 449. 

2. Concrete pipe shall be produced by a reputable manufacturer engaged in the full-
time business of manufacturing concrete pipe. Pipe manufacturer shall produce the 
pipe from an approved, permanent plant acceptable to the ENGINEER. 

3. Concrete pipe may be either bell and spigot, tongue and groove or modified tongue 
and groove. 

4. Cement grout joints shall be completely watertight and acceptable to the OWNER's 
Representative. A full bed of mortar shall be placed in the bell and/or groove and on 
the tongue and/or spigot. The annular space in the pipe joint shall be wiped with 
cement mortar to ensure the joint is filled and to present a smooth surface. The 
complete exterior periphery of the joint shall have a standard cement grout diaper 
joint. Diaper shall be installed within the aid of an approved cloth ring. Cement mortar 
joints shall be made in the dry. Mortar and grout shall be one part Portland Cement 
to two parts by weight of sand. Mortar shall have enough water to make a stiff mixture 
that can be molded and worked. Cement mortar joints shall not be covered until 
inspected and approved by the OWNER's Representative. 

C. High Density Polyethylene Pipe 
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1. High Density Polyethylene Pipe (HDPE) sizes twelve (12) – thirty-six (36) inches, 
shall be corrugated type, smooth interior, conforming to ASTM F667, AASHTO M252 
and AASHTO M294 as manufactured by Advanced Drainage Systems or approved 
equal.  Pipe shall be in accordance with FDOT Specification 443 and 948. 

2. Pipe resin shall conform to ASTM D3350 with a minimum cell classification 435400C 
and be between 2% to 4% carbon black. 

3. Basic Material 
 
a. Extruded Pipe and Blow Molded Fittings: Pipe and fittings shall be made of 

virgin PE compounds which conform with the requirements for Type III, 
Category 4 or 5, Grade P33, Class C; or Grade P34, Class C, as defined and 
described in ASTM D 1248. 

b. Rotational Molded Pipe and Fittings: Pipe and fittings shall be made of virgin 
PE compounds which conform with the requirements of Type III, Category 3, 
Grade P33, Class C; or Grade P34, Class C, as defined and described in ASTM 
D 1248. 

4. Corrugated Polyethylene Pipe shall meet the requirements as describe in ASTM D 
2412 for pipe stiffness. 

5. Fitting Requirements 

a. The fittings shall not reduce or impair the overall integrity or function of the 
pipeline. 

b. Couplings shall be corrugated to match the pipe corrugations and shall provide 
sufficient longitudinal strength to preserve pipe alignment and prevent 
separation at the joints. Couplings shall be bell and spigot, split collar, or screw-
on collar. Split collar couplings shall engage at least one full corrugation on 
each pipe section and screw on collars shall be in width at least one-half the 
nominal diameter of the pipe. 

c. HDPE pipe joints shall be of a rubber or neoprene gasket designed to secure 
a soil tight joint. 

PART 3 - EXECUTION 

3.1 EXCAVATIONS 

A. Trenching 

1. Trenches shall be kept as nearly vertical as possible and, if required, shall be properly 
sheeted and braced. Where, in the opinion of the ENGINEER, damage could result 
from withdrawing sheeting, the sheeting shall be left in place. Not more than one 
hundred (100) feet of trench shall be opened at any one time or in advance of pipe 
laying unless permitted by the ENGINEER. 
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2. Except in rock, water-bearing earth or where a granular or concrete base is to be 
used, mechanical excavation of trenches shall be stopped above the final grade 
elevation so that the pipe may be laid on a firm, undisturbed native earth bed. If over 
digging occurs, all loosened earth shall be removed, and the trench bottom brought 
back to grade with granular material. 

3. Excavations and trenches in rock shall be carried to a depth of not less than eight (8) 
inches below the pipe bottom. This space shall be filled with granular material or 
washed rock. 

4. Width of trenches shall be such as to provide adequate space for placing and jointing 
pipe properly, but in every case the trench shall be kept to a minimum width equal to 
the pipe outside diameter plus two (2) feet. 

5. Any unstable soil encountered shall be removed and replaced with gravel, crushed 
rock or rock and sand suitably compacted. 

6. Trench Bottom Preparation 
 
a. Water shall not be allowed in the trenches while the trench bottom is being 

prepared or while pipe is being installed, unless directed by the ENGINEER. 

b. A continuous trough shall be shaped to receive the bottom quadrant of the pipe 
barrel. Bell holes shall be excavated so that after placement, only the barrel of 
the pipe receives bearing pressure from the trench bottom. 

c. Preparation of the trench bottom and placement of the pipe shall be placed in 
the trench bottom a minimum of eight (8) inches below the bottom of the pipe, 
and a trough as described above shall be formed to uniformly support the 
bottom quadrant of the pipe barrel. 

B. Drainage Pipe Installation 

1. Pipe shall be protected during handling against impact shocks and free falls. Pipe 
shall be kept clean at all times and no pipe shall be used that does not conform to 
the Specifications. 

2. The laying of the pipe shall be commenced at the lowest point with spigot ends 
pointing in the direction of flow. All pipe shall be laid with ends abutting and true to 
line and grade. They shall be laid in accordance with manufacturer's requirements 
as approved by the ENGINEER. 

3. Pipe shall be laid accurately to the line and grade as designated on the plans. 
Preparatory to making pipe joints, all surfaces of the portions of the pipe to be jointed 
or of the factory-made jointing material shall be clean and dry. Lubricant, primers, 
adhesive, etc., shall be used as recommended by the pipe or joint manufacturer's 
specifications. The jointing materials or factory fabricated joints shall then be placed, 
fitted, joined, and adjusted in such a manner as to obtain a watertight line. As soon 
as possible after the joint is made, sufficient backfill material shall be placed along 
each side of the pipe to prevent movement of pipe offline and grade. 

4. The exposed ends of all pipe shall be suitably plugged to prevent earth, water, or 
other substances from entering the pipe when construction is not in progress. 
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C. Trench Backfilling 

1. No trenches or excavations shall be backfilled until the trench and installation has 
been inspected and written approval given by the OWNER's Representative. Under 
no circumstances shall water be permitted to rise in unbackfilled trenches after pipe 
has been placed. Trenches shall be backfilled with approved material, free of large 
clods, stones or rocks and carefully deposited in layers not to exceed 6" until enough 
fill has been placed to provide a cover of not less than 1' above the pipe. Each layer 
shall be placed, then carefully and uniformly tamped, so as to eliminate the possibility 
of pipe displacement. The remainder of backfill materials shall then be placed, 
moistened, and compacted 6" layers to 98% maximum A.A.S.H.T.O. T-180 density. 

2. Whenever the trenches have been improperly filled or if settlement occurs, they shall 
be refilled, compacted, smoothed off and made to conform to grade. Unless 
otherwise directed or shown on the plans, backfill in trenches in or through roadways 
shall be made as specified above, except that the entire fill above 1' over the pipe 
shall be deposited in layers not to exceed 8" in thickness, moistened, and compacted 
to density equal to or greater than that of adjacent material so that pavement can be 
placed immediately. 

D. Concrete Encasement of Drainage Pipe 

1. Trenches in which encasement for pipe are to be placed, may be excavated 
completely with mechanical equipment. Prior to formation of the encasement, 
temporary supports consisting of timber wedges or masonry shall be used to support 
the pipe in place. Temporary supports shall have minimum dimensions and shall 
support the pipe at no more than two places, one at the bottom of the barrel of the 
pipe adjacent to the shoulder of the socket and the other near the spigot end. 

E. Drainage Structures 

1. All structures shall be built to the line and grade shown on drawings. All reinforced 
concrete work shall be in strict conformance with the concrete specifications 
contained herein. After erection of the forms and placing of the steel, the 
CONTRACTOR must have inspection and approval from the ENGINEER before 
placing any concrete. After removal of the forms, the CONTRACTOR shall backfill 
around each structure with approved granular fill. The fill shall be placed in layers not 
exceeding 8" in depth measured loose and compacted to 98% of the maximum 
density as determined by the modified proctor, A.A.S.H.T.O. T-180. No defects of 
any kind in the pipe section will be accepted. All pipe stubs shall be made of the 
same type of pipe. Pipe stubs shall be sealed with a concrete plug, watertight. The 
ends of the pipes which enter masonry shall be neatly cut to fit the inner face of the 
masonry. Cutting shall be done before the pipes are built in. 

F. Infiltration and Exfiltration Tests 

1. Tests for watertightness shall be made by the CONTRACTOR. Leakage of 
completed storm sewer system shall not exceed 500 U.S. gallons per day per inch 
diameter per mile of pipe under minimum hydrostatic pressure of two (2) feet. Test 
shall be conducted in a manner satisfactory to the ENGINEER. Any portion of the 
project not conforming to the above requirements shall be corrected by the 
CONTRACTOR, at the CONTRACTOR’s own expense, prior to acceptance by the 
ENGINEER. 
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City of Fort Lauderdale Park Improvements

A. Restoration of Surfaces and/or Structures

1. The CONTRACTOR shall restore and/or replace paving, curbing, sidewalks, fences and
survey points, or any other disturbed surfaces or structures to a condition equal to that
before the work was begun and to the satisfaction of the ENGINEER. Relative to
restoration of surfaces and/or structures, the CONTRACTOR shall comply with all
requirements of governing agencies including city, town, county, and state.

END OF SECTION 334101 
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