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SECTION 011000 - SUMMARY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions, Salt Lake City Department of Airports - Boiler Plate Documents and other Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes: 

1. Project information. 
2. Work covered by Contract Documents. 
3. Owner. 
4. Access to site. 
5. Coordination with occupants. 
6. Specification and drawing conventions. 

1.3 PROJECT INFORMATION 

A. Project Identification: Ogden School District 
Project Location: 935 EAST 1050 NORTH OGDEN, UTAH 8440 

B. Owner: Ogden School District 

C. Owner's Representative: Steve Torman / Jared Cherry 

D. Architect:  ajc architects;  
   703 East 1700 south 
   Salt Lake City, Utah 84105 

  Ph#:  801.466.8818 
   Contact:  Brandon Budd 

1.4 WORK COVERED BY CONTRACT DOCUMENTS 

A. The Work of the Project is defined by the Contract Documents and consists of the following: 

Project Description: Selective site demolitions, school building demolition, grading, irrigation, 
sod/seed.  See drawings. 

Project Web Site: Administered by Architect. 
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1.5 ACCESS TO SITE 

A. General:  Contractor shall have full use of Project site for construction operations during 
construction period.  Contractor's use of Project site is limited only by Owner's right to perform 
work or to retain other contractors on portions of Project.  

B. Use of Site:  Limit use of Project site to work only in areas shown on the contract documents.  
Do not disturb portions of the site beyond areas in which the Work is indicated unless approved 
in writing prior to work. 

1. Driveways, Walkways and Entrances:  Keep driveways and entrances serving premises 
clean and clear in the event of an emergency. 

a. Schedule deliveries to minimize space and time requirements for storage of 
materials and equipment on-site. 

1.6 COORDINATION WITH OCCUPANTS 

A. Owner Limited Occupancy of Completed Areas of Construction:  Owner reserves the right to 
occupy completed portions of the Work, prior to Substantial Completion of the Work, provided 
such occupancy does not interfere with completion of the Work.  Such limited occupancy 
shall not constitute acceptance of the total Work. 

1. Architect will prepare a Certificate of Substantial Completion for each specific portion of 
the Work to be occupied prior to Owner acceptance of the completed Work. 

1.7 SPECIFICATION AND DRAWING CONVENTIONS 

A. Specification Content:  The Specifications use certain conventions for the style of language 
and the intended meaning of certain terms, words, and phrases when used in particular 
situations.  These conventions are as follows: 

1. Imperative mood and streamlined language are generally used in the Specifications.  
The words "shall," "shall be," or "shall comply with," depending on the context, are 
implied where a colon (:) is used within a sentence or phrase. 

2. Specification requirements are to be performed by Contractor unless specifically stated 
otherwise. 

B. Division 01 General Requirements:  Requirements of Sections in Division 01 apply to the Work of 
all Sections in the Specifications. 

C. Drawing Coordination:  Requirements for materials and products identified on the Drawings are 
described in detail in the Specifications.  One or more of the following are used on the 
Drawings to identify materials and products: 

1. Terminology:  Materials and products are identified by the typical generic terms used in 
the individual Specifications Sections. 

2. Keynoting:  Materials and products are identified by reference keynotes referencing 
Specification Section numbers found in this Project Manual. 
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1.8 CONSTRUCTION SCHEDULE 

A. The work as described herein (Contract Documents) is to be limited to (60) Calendar days.  In 
that time, the existing building shall be demolished, removed and all work as described in the 
Contract Documents completed with entire property to finish grade and temporary facilities 
removed. Architect will prepare a Certificate of Substantial Completion for each specific 
portion of the Work to be occupied prior to Owner acceptance of the completed Work. 

 

END OF SECTION 011000 
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SECTION 015639 - TEMPORARY TREE PROTECTION 

PART 1 – GENERAL 

1.1  RELATED DOCUMENTS 

A.  Irrigation Systems Section 328400 

B.  Landscape Section 329000 

1.2 SUMMARY 

 

A.  This Section includes trimming, protection, and irrigation of trees that are to remain.  Trees which 

are to remain and must be protected are indicated on the drawings. 

1.3 SUBMITTALS 

A. Tree Protection Plan: Contractor to submit a ‘Tree Protection Plan’ for approval by the Owner’s 

Authorized Representative prior to beginning construction.  

1.4 PROJECT CONDITIONS 

A. Protect Root Systems: Do not store construction materials, debris, or excavated material within the 

drip-line of trees to remain. Do not permit vehicles within drip-line.  

B.  Watering: Provide irrigation to the landscape and trees to remain if needed. 

 

PART 2 - MATERIALS 

2.1 Not Applicable 

PART 3 - EXECUTION 

3.1 GENERAL 

A.  Protect tree root systems from damage due to noxious materials caused by run-off or spillage 

during mixing, placement, or storage of construction materials.  Protect root systems from 

flooding, eroding, or excessive wetting resulting from dewatering operations. 

B.  Do NOT allow fires under or adjacent to trees or other plants that are to remain. 
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C.  Remove branches from trees that are to remain, if required, in order to accommodate new 

construction. 

D.  Watering: Water trees with temporary irrigation system at a rate that allows each tree to receive 

adequate. 

3.2 EXCAVATION AROUND TREES 

A.  Excavate within proximity of trees only where indicated. Do not machine excavate within drip line. 

B.  Where excavating for new construction is required within drip line of trees, hand excavate to 

minimize damage to root systems.  Provide protective plywood sheeting at excavations if 

required.  Use narrow-tine spading forks and comb soil to expose roots. 

C.  Do not allow exposed roots to dry out before permanent backfill is placed; provide temporary 

earth cover or pack with peat moss and wrap with burlap.  Water and maintain in moist condition 

and temporarily support and protect from damage until permanently relocated and covered with 

earth. 

D.  Where trenching for utilities is required within drip line, tunnel under or around roots by hand 

digging. Do not cut main lateral roots or tap roots; cut only smaller roots that interfere with 

installation of new work.  Cut roots with sharp pruning instruments; do not break or chop. 

3.3 GRADING AND FILLING AROUND TREES 

A.  Maintain existing grade within drip line of trees. 

B.  Lowering Grades:  Where existing grade is above new finish grade shown around trees, gradually 

slope grade away from trees.  Do not reduce grade within drip line. 

3.4 RAISING GRADES: 

A.  Minor Fills: Where existing grade is 2 inches or less below elevation of indicated finish grade, use 

topsoil fill material specified. Place in single layer and do not compact; hand grade to require 

finish elevations. Do not place soil material against trunk of tree. 

B.  Raising Grades: Where existing grade is greater than 6” below elevation of indicated finish grade, 

provide stone retaining walls or adjust grading to maintain existing grading within drip lines. 

Coordinate work with owner’s authorized representative.  

3.5 REPAIR AND REPLACEMENT OF TREES 

A.  Repair trees damaged by construction operations.  Make repairs promptly after damage occurs 

to prevent progressive deterioration of damaged trees. 

B.  If a tree is damaged, the Owner’s Authorized Representative shall determine if the tree can be 

restored to normal growth pattern.   
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3.6 DISPOSAL 

A.  Burning removed trees and branches is not permitted on the site. 

B.  Removal from Owner's Property: Remove excess excavation, displaced trees, and trimmings in a 

legal manner. These actions are to be provided at no additional expense to the Owner. 

END OF SECTION 015639 
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D. Coordinate sleeve selection and application with selection and application of 
firestopping specified in Division 07 Section "Penetration Firestopping."." 

PART 2 - PRODUCTS 

2.1 SLEEVES FOR RACEWAYS AND CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, 
galvanized steel, plain ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel. 
1. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches 
(1270 mm) and no side more than 16 inches (400 mm), thickness 
shall be 0.052 inch (1.3 mm). 

b. For sleeve cross-section rectangle perimeter equal to, or more 
than, 50 inches (1270 mm) and 1 or more sides equal to, or more 
than, 16 inches (400 mm), thickness shall be 0.138 inch (3.5 mm). 

2.2 SLEEVE SEALS 

A. Description:  Modular, water tight sealing device, designed for field assembly, to 
fill annular space between sleeve and raceway or cable. 
1. Manufacturers:  Subject to compliance with requirements, provide 

products by one of the following: 
a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. O-Z Gedney 
e. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable 
or conduit.  Include type and number required for material and size of 
raceway or cable. 

3. Pressure Plates:  Carbon steel.  Include two for each sealing element. 
4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating 

of length required to secure pressure plates to sealing elements.  Include 
one for each sealing element. 

2.3 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, 
nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to 
consistency suitable for application and a 30-minute working time. 
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PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and to 
center of unit for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not 
indicated, arrange and install components and equipment to provide maximum 
possible headroom consistent with these requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement 
of components of both electrical equipment and other nearby installations.  
Connect in such a way as to facilitate future disconnecting with minimum 
interference with other items in the vicinity. 

E. Right of Way:  Give to piping systems installed at a required slope. 

3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or 
busways penetrate concrete slabs, concrete or masonry walls, or fire-rated floor 
and wall assemblies. 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled 
holes or formed openings are used.  Install sleeves during erection of slabs and 
walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved 
opening. 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and 
wall assemblies unless openings compatible with firestop system used are 
fabricated during construction of floor or wall. 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 

F. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level. 

G. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between 
sleeve and raceway or cable, unless indicated otherwise. 

H. Seal space outside of sleeves with grout for penetrations of concrete and 
masonry 
1. Promptly pack grout solidly between sleeve and wall so no voids remain.  

Tool exposed surfaces smooth; protect grout while curing. 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space 
between sleeve and raceway or cable, using joint sealant appropriate for size, 
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depth, and location of joint.  Comply with requirements in Division 07 Section 
"Joint Sealants.". 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, 
partitions, ceilings, and floors at raceway and cable penetrations.  Install sleeves 
and seal raceway and cable penetration sleeves with firestop materials.  Comply 
with requirements in Division 07 Section "Penetration Firestopping." 

K. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe 
sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-
mm) annular clear space between pipe and sleeve for installing mechanical 
sleeve seals. 

L. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size 
sleeves to allow for 1-inch (25-mm) annular clear space between raceway or 
cable and sleeve for installing mechanical sleeve seals.  Install water-tight 
assembly. 
1. Slope underground conduits away from building to prevent accumulated 

water from traveling down conduit into building. 

3.3 SLEEVE-SEAL INSTALLATION 

A. Install to seal exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for 
raceway or cable material and size.  Position raceway or cable in center of 
sleeve.  Assemble mechanical sleeve seals and install in annular space between 
raceway or cable and sleeve.  Tighten bolts against pressure plates that cause 
sealing elements to expand and make watertight seal. 

END OF SECTION  
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SECTION 260519   

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

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. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 

B. Related Requirements: 
1. Section 260523 "Control-Voltage Electrical Power Cables" for control systems 

communications cables and Classes 1, 2 and 3 control cables. 
2. Section 271500 "Communications Horizontal Cabling" for cabling used for voice 

and data circuits. 

1.3 DEFINITIONS 

A. VFC:  Variable frequency controller. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For testing agency. 

B. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Member company of NETA or an NRTL. 
1. Testing Agency's Field Supervisor:  Certified by NETA to supervise on-site 

testing. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Subject to compliance with requirements, provide product indicated on Drawings  or 
comparable product approved by the Engineer, by one of the following: 
1. Alcan Products Corporation; Alcan Cable Division. 
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2. Alpha Wire. 
3. Belden Inc. 
4. Encore Wire Corporation. 
5. General Cable Technologies Corporation. 
6. Southwire Incorporated. 
7. Cerro 

B. Copper Conductors:  Comply with NEMA WC 70/ICEA S-95-658. 

C. Conductor Insulation:  Comply with NEMA WC 70/ICEA S-95-658 for Type THHN, 
THWN, .  

2.2 CONNECTORS AND SPLICES 

A. Subject to compliance with requirements, provide product indicated on Drawings or 
comparable product, as approve by the Engineer, by one of the following: 
1. AFC Cable Systems, Inc. 
2. Gardner Bender. 
3. Hubbell Power Systems, Inc. 
4. Ideal Industries, Inc. 
5. Ilsco; a branch of Bardes Corporation. 
6. NSi Industries LLC. 
7. O-Z/Gedney; a brand of the EGS Electrical Group. 
8. 3M; Electrical Markets Division. 
9. Tyco Electronics. 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, 
material, type, and class for application and service indicated. 

C. WAGO style connectors are not allowed. 

2.3 SYSTEM DESCRIPTION 

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. Comply with NFPA 70. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders:  Stranded Copper. 

B. Branch Circuits:  Stranded Copper. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS 

A. Service Entrance:  Type THHN-2-THWN-2, XHHW-2, single conductors in raceway. 
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B. Exposed Feeders:  Type THHN-2-THWN-2, XHHW-2, single conductors in raceway. 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-2-
THWN-2, XHHW-2, single conductors in raceway. 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground 
Type XHHW-2, single conductors in raceway 

E. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-2-THWN-2, 
XHHW-2,   

F. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type XHHW-2, single conductors in raceway. 

G. Branch Circuits Installed below Raised Flooring:  Type THHN-2-THWN-2, XHHW-2 
single conductors in raceway]. 

H. Branch Circuits in Cable Tray:  Type THHN-2-THWN-2, XHHW-2, single conductors in 
raceway and for conductors larger than No. 1/0 AWG, Type XHHW-2, single 
conductors AWG. 

I. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with 
stainless-steel, wire-mesh, strain relief device at terminations to suit application. 

J. Metal Clad cabling (MC) is not allowed except for fixture whips not longer than 6’. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in raceway in finished walls, ceilings, and floors unless otherwise 
indicated. 

B. Complete raceway installation between conductor and cable termination points 
according to Section 260533 "Raceways and Boxes for Electrical Systems" prior to 
pulling conductors and cables. 

C. Use manufacturer-approved pulling compound or lubricant where necessary; 
compound used must not deteriorate conductor or insulation.  Do not exceed 
manufacturer's recommended maximum pulling tensions and sidewall pressure values. 

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips 
that will not damage cables or raceway. 

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural 
members, and follow surface contours where possible. 

F. Support cables according to Section 260529 "Hangers and Supports for Electrical 
Systems." 

G. Complete cable tray systems installation according to Section 260536 "Cable Trays for 
Electrical Systems" prior to installing conductors and cables. 
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3.4 CONNECTIONS 

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

B. Make splices, terminations, and taps that are compatible with conductor material and 
that possess equivalent or better mechanical strength and insulation ratings than 
unspliced conductors. 

3.5 IDENTIFICATION 

A. Identify and color-code conductors and cables according to Section 260553 
"Identification for Electrical Systems." 

B. Identify each spare conductor at each end with identity number and location of other 
end of conductor, and identify as spare conductor. 

3.6 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 260544 "Sleeves and Sleeve Seals for Electrical 
Raceways and Cabling." 

3.7 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to 
restore original fire-resistance rating of assembly according to Section 078413 
"Penetration Firestopping." 

3.8 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to 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. After installing conductors and cables and before electrical circuitry has been 

energized, test service entrance and feeder conductors for compliance with 
requirements. 

2. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

3. Infrared Scanning:  After Substantial Completion, but not more than 60 days after 
Final Acceptance, perform an infrared scan of each splice in conductors No. 3 
AWG and larger.  Remove box and equipment covers so splices are accessible 
to portable scanner.  Correct deficiencies determined during the scan. 
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a. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan 
of each splice 11 months after date of Substantial Completion. 

b. Instrument:  Use an infrared scanning device designed to measure 
temperature or to detect significant deviations from normal values.  Provide 
calibration record for device. 

c. Record of Infrared Scanning:  Prepare a certified report that identifies 
splices checked and that describes scanning results.  Include notation of 
deficiencies detected, remedial action taken, and observations after 
remedial action. 

D. Test and Inspection Reports:  Prepare a written report to record the following: 
1. Procedures used. 
2. Results that comply with requirements. 
3. Results that do not comply with requirements and corrective action taken to 

achieve compliance with requirements. 

E. Cables will be considered defective if they do not pass tests and inspections. 

END OF SECTION 260519 
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SECTION 26 0533 

RACEWAY AND BOXES 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. This Section includes raceways, fittings, boxes, enclosures, and cabinets for 
electrical wiring. 

B. Related Sections include the following: 
1. Division 26 Section "Underground Ducts and Raceways for Electrical 

Systems" for exterior ductbanks, manholes, and underground utility 
construction. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. FMC:  Flexible metal conduit. 

C. IMC:  Intermediate metal conduit. 

D. LFMC:  Liquidtight flexible metal conduit. 

E. RNC:  Rigid nonmetallic conduit. 

1.4 SUBMITTALS 

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-
cover enclosures, and cabinets. 

B. Shop Drawings:  For the following raceway components.  Include plans, 
elevations, sections, details, and attachments to other work. 
1. Custom enclosures and cabinets. 
2. For handholes and boxes for underground wiring, including the following: 

a. Duct entry provisions, including locations and duct sizes. 
b. Frame and cover design. 
c. Grounding details. 
d. Dimensioned locations of cable rack inserts, and pulling-in and 

lifting irons. 
e. Joint details. 

C. Source quality-control test reports. 
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1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined 
in NFPA 70, Article 100, by a testing agency acceptable to authorities having 
jurisdiction, and marked for intended use. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 METAL CONDUIT AND TUBING 

A. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
1. AFC Cable Systems, Inc. 
2. Alflex Inc. 
3. Allied Tube & Conduit; a Tyco International Ltd. Co. 
4. Anamet Electrical, Inc.; Anaconda Metal Hose. 
5. Electri-Flex Co. 
6. Manhattan/CDT/Cole-Flex. 
7. Maverick Tube Corporation. 
8. O-Z Gedney; a unit of General Signal. 
9. Wheatland Tube Company. 

B. Rigid Steel Conduit:  ANSI C80.1. 

C. IMC:  ANSI C80.6. 

D. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit. 
1. Comply with NEMA RN 1. 
2. Coating Thickness:  0.040 inch (1 mm), minimum. 

E. EMT:  ANSI C80.3. 

F. FMC:  Zinc-coated steel. 

G. LFMC:  Flexible steel conduit with PVC jacket. 

H. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and 
Cable:  NEMA FB 1; listed for type and size raceway with which used, and for 
application and environment in which installed. 
1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with 

UL 886. 
2. Fittings for EMT:  Steel, set-screw or compression type. 
3. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 0.040 

inch (1 mm), with overlapping sleeves protecting threaded joints. 

I. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable 
connector assemblies, and compounded for use to lubricate and protect threaded 
raceway joints from corrosion and enhance their conductivity. 
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2.2 NONMETALLIC CONDUIT AND TUBING 

A. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
1. AFC Cable Systems, Inc. 
2. Anamet Electrical, Inc.; Anaconda Metal Hose. 
3. Arnco Corporation. 
4. CANTEX Inc. 
5. CertainTeed Corp.; Pipe & Plastics Group. 
6. Condux International, Inc. 
7. ElecSYS, Inc. 
8. Electri-Flex Co. 
9. Lamson & Sessions; Carlon Electrical Products. 
10. Manhattan/CDT/Cole-Flex. 
11. RACO; a Hubbell Company. 
12. Thomas & Betts Corporation. 

B. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated. 

C. Fittings for RNC:  NEMA TC 3; match to conduit or tubing type and material. 

2.3 METAL WIREWAYS 

A. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
1. Cooper B-Line, Inc. 
2. Hoffman. 
3. Square D; Schneider Electric. 

B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 1 for 
indoor dry installations and 3R for outdoor and wet or damp location, unless 
otherwise indicated. 

C. Fittings and Accessories:  Include 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. 

D. Wireway Covers:  Hinged type. 

E. Finish:  Manufacturer's standard enamel finish. 

2.4 BOXES, ENCLOSURES, AND CABINETS 

A. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 
2. EGS/Appleton Electric. 
3. Erickson Electrical Equipment Company. 
4. Hoffman. 
5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division. 
6. O-Z/Gedney; a unit of General Signal. 
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7. RACO; a Hubbell Company. 
8. Robroy Industries, Inc.; Enclosure Division. 
9. Scott Fetzer Co.; Adalet Division. 
10. Spring City Electrical Manufacturing Company. 
11. Thomas & Betts Corporation. 
12. Walker Systems, Inc.; Wiremold Company (The). 
13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary. 

B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1; double-gang, minimum 4-
11/16" square boxes with single or double-gang mud ring appropriate for the 
device and wall plate. 
1. Boxes in concrete and block walls may be single-gang. 

C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, aluminum, Type FD, with 
gasketed cover. 

D. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

E. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, cast aluminum with 
gasketed cover. 

F. Hinged-Cover Enclosures:  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. 

G. 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. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 

2.5 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING 

A. Description:  Comply with SCTE 77. 
1. Color of Frame and Cover:  Gray. 
2. Configuration:  Units shall be designed for flush burial and have closed 

bottom, unless otherwise indicated. 
3. Cover:  Weatherproof, secured by tamper-resistant locking devices and 

having structural load rating consistent with enclosure. 
4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction 

of 0.50. 
5. Cover Legend:  Molded lettering, "ELECTRIC." or "TELEPHONE" as 

required for each service. 
6. Conduit Entrance Provisions:  Conduit-terminating fittings shall mate with 

entering ducts for secure, fixed installation in enclosure wall. 
7. 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. 
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B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:  Molded 
of sand and aggregate, bound together with polymer resin, and reinforced with 
steel or fiberglass or a combination of the two. 
1. Manufacturers:  Subject to compliance with requirements, provide 

products by one of the following: 
a. Armorcast Products Company. 
b. Carson Industries LLC. 
c. CDR Systems Corporation. 
d. NewBasis. 

2.6 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES 

A. Handhole and Pull-Box Prototype Test:  Test prototypes of handholes 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 a independent testing agency. 
2. Strength tests of complete boxes and covers shall be by either 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 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below, unless otherwise 
indicated: 
1. Exposed Conduit:  Rigid galvanized steel conduit. 
2. Concealed Conduit, Aboveground:  Rigid steel conduit. 
3. Underground Conduit:  RNC, Type EPC-40-PVC: 

a. Medium-Voltage Duct Banks:  Concrete-encased. 
b. Provide wrapped rigid steel conduit for the following conditions: 

1) Penetrations through foundation walls. 
2) Bends greater than 22 degrees. 
3) Stub ups, or where underground conduits otherwise 

become exposed. 
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. 
6. Application of Handholes and Boxes for Underground Wiring: 

a. Polymer concrete, SCTE 77, Tier 15 structural load rating. 

B. Indoors:  Comply with the following indoor applications, unless otherwise 
indicated: 
1. All Feeders and Service Entrance:  Rigid steel conduit. 
2. Branch Circuits, Exposed, Not Subject to Physical Damage:  EMT. 
3. Branch Circuits, Exposed and Subject to Physical Damage:  Rigid steel 

conduit.  Includes raceways in the following locations: 
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a. Loading dock. 
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-

handling units. 
c. Mechanical rooms. 

4. Branch Circuits, Concealed in Ceilings and Interior Walls and Partitions:  
EMT. 

5. Connection to Vibrating Equipment (Including Transformers and 
Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  
FMC, except use LFMC in damp or wet locations. 

6. Damp or Wet Locations:  Rigid steel conduit. 
7. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, 

Type 4, stainless steel in damp or wet locations. 

C. Minimum Raceway Size: 
1. 3/4-inch (21-mm) trade size. 
2. 1-1/4-inch trade size for outdoor lighting.  

D. Raceway Fittings:  Compatible with raceways and suitable for use and location. 
1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit 

fittings, unless otherwise indicated. 
2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for 

use with that material.  Patch and seal all joints, nicks, and scrapes in 
PVC coating after installing conduits and fittings.  Use sealant 
recommended by fitting manufacturer. 

3.2 INSTALLATION 

A. Comply with NECA 1 for installation requirements applicable to products 
specified in Part 2 except where requirements on Drawings or in this Article are 
stricter. 

B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and 
steam or hot-water pipes.  Install horizontal raceway runs above water and steam 
piping. 

C. Complete raceway installation before starting conductor installation. 

D. Support raceways as specified in Division 26 Section "Hangers and Supports for 
Electrical Systems." 

E. Properly ground raceways as specified in Division 26 Section "Grounding and 
Bonding for Electrical systems." 

F. Arrange stub-ups so curved portions of bends are not visible above the finished 
slab. 

G. Install no more than the equivalent of three 90-degree bends in any conduit run 
except for communications conduits, for which fewer bends are allowed. 

H. Conceal conduit and EMT within finished walls, ceilings, and floors, unless 
otherwise indicated. 
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I. Do not install conduits embedded in elevated slabs. 

J. Raceways Embedded in Slabs on Grade: 
1. Run conduit larger than 1-inch (27-mm) trade size, parallel or at right 

angles to main reinforcement.  Where at right angles to reinforcement, 
place conduit close to slab support. 

2. Arrange raceways to cross building expansion joints at right angles with 
expansion fittings. 

3. Change to rigid steel conduit before rising above the floor. 

K. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor 
Conditions:  Apply listed compound to threads of raceway and fittings before 
making up joints.  Follow compound manufacturer's written instructions. 

L. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use 
insulating bushings to protect conductors, including conductors smaller than 
No. 4 AWG. 

M. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic 
line with not less than 200-lb (90-kg) tensile strength.  Leave at least 12 inches 
(300 mm) of slack at each end of pull wire. 

N. Install raceway sealing fittings at suitable, approved, and accessible locations 
and fill them with listed sealing compound.  For concealed raceways, 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 raceway sealing fittings at the following 
points: 
1. Where conduits pass from warm to cold locations, such as boundaries of 

refrigerated spaces. 
2. Where otherwise required by NFPA 70. 

O. Expansion-Joint Fittings:  Install in each run of conduit that crosses an expansion 
joint. 

P. Flexible Conduit Connections:  Use maximum of 72 inches (1830 mm) of flexible 
conduit for recessed and semirecessed lighting fixtures, equipment subject to 
vibration, noise transmission, or movement; and for transformers and motors. 
1. Use LFMC in damp or wet locations. 

Q. 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. 

R. Boxes in stud walls:  Do not install boxes back to back in stud walls.  Allow one 
stud separation or 24" minimum.  Where this is not possible, then provide boxes 
with UL-listed fire rated and sound rated wrapping. 

S. Conduits installed with wrinkles or kinks or otherwise in an unprofessional 
manner shall be replaced by the contractor at no additional cost to the owner. 
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3.3 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 
1. Excavate trench bottom to provide firm and uniform support for conduit.  

Prepare trench bottom as specified in Division 31 Section "Earth Moving" 
for pipe less than 6 inches (150 mm) in nominal diameter. 

2. Install backfill as specified in Division 31 Section "Earth Moving." 
3. After installing conduit, backfill and compact.  Start at tie-in point, and 

work toward end of conduit run, leaving conduit at end of run free to move 
with expansion and contraction as temperature changes during this 
process.  Firmly hand tamp backfill around conduit to provide maximum 
supporting strength.  After placing controlled backfill to within 12 inches 
(300 mm) of finished grade, make final conduit connection at end of run 
and complete backfilling with normal compaction as specified in 
Division 31 Section "Earth Moving." 

4. Install manufactured rigid steel conduit elbows for stub-ups at poles and 
equipment and at building entrances through the floor. 
a. Couple steel conduits to ducts with adapters designed for this 

purpose, and encase coupling with 3 inches (75 mm) of concrete. 
b. For stub-ups at equipment mounted on outdoor concrete bases, 

extend steel conduit horizontally a minimum of 60 inches (1500 
mm) from edge of equipment pad or foundation.  Install insulated 
grounding bushings on terminations at equipment. 

5. Underground-Line Warning Tape:  During backfilling of trenches install 
continuous underground-line warning tape with detectable metal strip 
directly above line 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 or concrete envelope exceeds 16 inches (400 mm) overall. 

3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES 

A. Install handholes and boxes level and plumb and with orientation and depth 
coordinated with connecting conduits to minimize bends and deflections required 
for proper entrances. 

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. Elevation:  In paved areas, set so cover surface will be flush with finished grade.  
Set covers of other enclosures 1 inch (25 mm) above finished grade. 

D. Install handholes and boxes with bottom below the frost line, below grade. 

E. 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 
the enclosure. 
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F. Field-cut openings for conduits 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. 

3.5 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies 
to restore original fire-resistance rating of assembly.  Firestopping materials and 
installation requirements are specified in Division 07 Section "Penetration 
Firestopping." 

3.6 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, 
and cabinets are without damage or deterioration at time of Substantial 
Completion. 
1. Repair damage to galvanized finishes with zinc-rich paint recommended 

by manufacturer. 
2. Repair damage to PVC or paint finishes with matching touchup coating 

recommended by manufacturer. 

END OF SECTION  
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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. Identification for raceways. 
2. Identification of power and control cables. 
3. Identification for conductors. 
4. Underground-line warning tape. 
5. Warning labels and signs. 
6. Instruction signs. 
7. Equipment identification labels. 
8. Miscellaneous identification products. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each electrical identification product indicated. 

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

C. Identification Schedule:  An index of nomenclature of electrical equipment and system 
components used in identification signs and labels. 

1.4 QUALITY ASSURANCE 

A. Comply with ANSI A13.1. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

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. 

1.5 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with 
requirements in other Sections requiring identification applications, Drawings, Shop 
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Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance 
Manual; and with those required by codes, standards, and 29 CFR 1910.145.  Use 
consistent designations throughout Project. 

B. Coordinate installation of identifying devices with completion of covering and painting 
of surfaces where devices are to be applied. 

C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 POWER AND CONTROL RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length 
of color field for each raceway size. 

B. Colors for Raceways Carrying Circuits at 600 V or Less: 
1. Black letters on an orange field. 
2. Legend:  Indicate voltage and raceway identification. 

C. Colors for Raceways Carrying Circuits at More Than 600 V: 
1. Black letters on an orange field. 
2. Legend:  "DANGER CONCEALED HIGH VOLTAGE WIRING." 

D. Slit, flexible, solid-colored acrylic sleeve, 1/2 inch wide, with length sized to suit the 
label of raceway or cable it identifies and to stay in place by  with self-locking cable tie 
fastener 

E. Metal Tags:  Color coded aluminum, 2 by 1/2 by 0.05 inch, with stamped legend, 
punched for use with self-locking cable tie fastener. 
1. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 

recommended by printer manufacturer. 

2.2 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length 
of color field for each cable size. 

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

C. Self-Adhesive, Self-Laminating Polyester Labels:  Preprinted, 3-mil  thick flexible label 
with acrylic pressure-sensitive adhesive that provides a clear, weather- and chemical-
resistant, self-laminating, protective shield over the legend.  Labels sized to fit the 
cable diameter such that the clear shield overlaps the entire printed legend. 



 

 
 

Ogden School District   
Edison Elementary Demolition   
Ogden, Utah   

                   February 29, 2016  
                                  BID SET  

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553 - 3 

D. Heat-Shrink Preprinted Tubes:  Flame-retardant polyolefin tube with machine-printed 
identification label.  Sized to suit diameter of and shrinks to fit firmly around cable it 
identifies.  Full shrink recovery at a maximum of 200 deg F.  Comply with UL 224. 

E. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched 
for use with self-locking cable tie fastener. 
1. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 

recommended by printer manufacturer. 

2.3 CONDUCTOR IDENTIFICATION MATERIALS 

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils 
thick by 1 to 2 inches wide. 

B. Self-Adhesive, Self-Laminating Polyester Labels:  Preprinted, 3-mil thick flexible label 
with acrylic pressure-sensitive adhesive that provides a clear, weather- and chemical-
resistant, self-laminating, protective shield over the legend.  Labels sized to fit the 
conductor diameter such that the clear shield overlaps the entire printed legend. 

C. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic 
sleeve, with diameter sized to suit diameter of conductor it identifies and to stay in 
place by gripping action. 

D. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic 
sleeve with diameter sized to suit diameter of conductor it identifies and to stay in place 
by gripping action. 

E. Heat-Shrink Preprinted Tubes:  Flame-retardant polyolefin tube with machine-printed 
identification label.  Sized to suit diameter of and shrinks to fit firmly around conductor it 
identifies.  Full shrink recovery at a maximum of 200 deg F.  Comply with UL 224. 
1. Labels for Tags:  Self-adhesive label, machine-printed with permanent, 

waterproof, black ink recommended by printer manufacturer, sized for 
attachment to tag. 

2.4 FLOOR MARKING TAPE 

A. 2-inch wide, 5-mil pressure-sensitive vinyl tape, withyellow and black stripes and clear 
vinyl overlay. 

2.5 UNDERGROUND-LINE WARNING TAPE 

A. Tape: 
1. Recommended by manufacturer for the method of installation and suitable to 

identify and locate underground electrical utility lines. 
2. Printing on tape shall be permanent and shall not be damaged by burial 

operations. 
3. Tape material and ink shall be chemically inert, and not subject to degrading 

when exposed to acids, alkalis, and other destructive substances commonly 
found in soils. 
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B. Color and Printing: 
1. Comply with ANSI Z535.1 through ANSI Z535.5. 
2. Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, HIGH VOLTAGE. 
3. Inscriptions for Orange-Colored Tapes:  TELEPHONE CABLE, CATV CABLE, 

COMMUNICATIONS CABLE, OPTICAL FIBER CABLE. 

2.6 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive 
adhesive labels, configured for display on front cover, door, or other access to 
equipment unless otherwise indicated. 

C. Warning label and sign 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." 

3. Arc-flash warning: “WARNING – ARC FLASH AND SHOCK HAZARD, 
APPROPRIATE PPE REQUIRED”. 

2.7 INSTRUCTION SIGNS 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up 
to 20 sq. inches and 1/8 inch thick for larger sizes. 
1. Engraved legend with black letters on white face. 
2. Punched or drilled for mechanical fasteners. 
3. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment. 

B. Adhesive Film Label:  Machine printed, white on black, by thermal transfer or 
equivalent process.  Minimum letter height shall be 3/8 inch. 

C. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by 
thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch.  
Overlay shall provide a weatherproof and UV-resistant seal for label. 

2.8 EQUIPMENT IDENTIFICATION LABELS 

A. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent 
process.  Minimum letter height shall be 3/8 inch. 

B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, white on black, 
by thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch.  
Overlay shall provide a weatherproof and UV-resistant seal for label. 

C. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, 
with white letters on a dark-gray background.  Minimum letter height shall be 3/8 inch. 
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D. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw 
mounting.  White letters on a dark-gray background.  Minimum letter height shall be 3/8 
inch. 

2.9 CABLE TIES 

A. General-Purpose Cable Ties:  Fungus inert, self extinguishing, one piece, self locking, 
Type 6/6 nylon. 
1. Minimum Width:  3/16 inch. 
2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi. 
3. Temperature Range:  Minus 40 to plus 185 deg F. 
4. Color:  Black except where used for color-coding. 

B. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior 
sunlight, self extinguishing, one piece, self locking, Type 6/6 nylon. 
1. Minimum Width:  3/16 inch . 
2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi. 
3. Temperature Range:  Minus 40 to plus 185 deg F. 
4. Color:  Black. 

C. Plenum-Rated Cable Ties:  Self extinguishing, UV stabilized, one piece, self locking. 
1. Minimum Width:  3/16 inch. 
2. Tensile Strength at 73 deg F, According to ASTM D 638:  7000 psi. 
3. UL 94 Flame Rating:  94V-0. 
4. Temperature Range:  Minus 50 to plus 284 deg F. 
5. Color:  Black. 

2.10 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint:  Comply with requirements in painting Sections for paint materials and 
application requirements.  Select 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 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient 
viewing without interference with operation and maintenance of equipment. 

C. Self-Adhesive Identification Products:  Clean surfaces before application, using 
materials and methods recommended by manufacturer of identification device. 

D. Attach signs and plastic labels that are not self-adhesive type with mechanical 
fasteners appropriate to the location and substrate. 
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E. Attach plastic raceway and cable labels that are not self-adhesive type with clear vinyl 
tape with adhesive appropriate to the location and substrate. 

F. System Identification Color-Coding Bands for Raceways and Cables:  Each color-
coding band shall completely encircle cable or conduit.  Place adjacent bands of two-
color markings in contact, side by side.  Locate bands at changes in direction, at 
penetrations of walls and floors, at 50-foot maximum intervals in straight runs, and at 
25-foot maximum intervals in congested areas. 

G. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of 
conductor or cable at a location with high visibility and accessibility. 

H. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below: 
1. Outdoors:  UV-stabilized nylon. 
2. In Spaces Handling Environmental Air:  Plenum rated. 

I. Underground-Line Warning Tape:  During backfilling of trenches install continuous 
underground-line warning tape directly above line at 6 to 8 inches below finished 
grade.  Use multiple tapes where width of multiple lines installed in a common trench 
exceeds 16 inches overall. 

J. Underground-Line Red-Dye Concrete: Prior to backfilling of trenches containing 
conduits with service conductors, place minimum 6-inches of red-dye concrete directly 
over conduits and allow time to cure before backfill. 

K. Painted Identification:  Comply with requirements in painting Sections for surface 
preparation and paint application. 

3.2 IDENTIFICATION SCHEDULE 

A. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction 
and pull box of the following systems with self-adhesive vinyl labels with the wiring 
system legend and system voltage.  System legends shall be as follows: 
1. Emergency Power. 
2. Power. 
3. UPS. 

B. Power-Circuit Conductor Identification, More than 600 V:  For conductors in vaults, pull 
and junction boxes, manholes, and handholes, use nonmetallic plastic tag holder with 
adhesive-backed phase tags, and a separate tag with the circuit designation. 

C. Install instructional sign including the color-code for grounded and ungrounded 
conductors using adhesive-film-type labels. 

D. Control-Circuit Conductor Identification:  For conductors and cables in pull and junction 
boxes, manholes, and handholes, use self-adhesive, self-laminating polyester labels 
with the conductor or cable designation, origin, and destination. 

E. Control-Circuit Conductor Termination Identification:  For identification at terminations 
provide heat-shrink preprinted tubes with the conductor designation. 
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F. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, 
control, and signal connections. 
1. Identify conductors, cables, and terminals in enclosures and at junctions, 

terminals, and pull points.  Identify by system and circuit designation. 
2. Use system of marker tape designations that is uniform and consistent with 

system used by manufacturer for factory-installed connections. 
3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, 

and the Operation and Maintenance Manual. 

G. Locations of Underground Lines:  Identify with underground-line warning tape for 
power, lighting, communication, and control wiring and optical fiber cable. 
1. Install underground-line warning tape for both direct-buried cables and cables in 

raceway. 

H. Workspace Indication:  Install floor marking tape to show working clearances in the 
direction of access to live parts.  Workspace shall be as required by NFPA 70 and 
29 CFR 1926.403 unless otherwise indicated.   

I. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  
Self-adhesive warning labels. 
1. Comply with 29 CFR 1910.145. 
2. Identify system voltage with black letters on an orange background. 
3. Apply to exterior of door, cover, or other access. 
4. For equipment with multiple power or control sources, apply to door or cover of 

equipment including, but not limited to, the following: 
a. Power transfer switches. 
b. Controls with external control power connections. 
c. Advisory Controls. 

J. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction 
signs with approved legend where instructions are needed for system or equipment 
operation. 

K. Emergency Operating Instruction Signs:  Install instruction signs with white legend on a 
red background with minimum 3/8-inch high letters for emergency instructions at 
equipment used for power transfer or emergency power operations. 

L. Equipment Identification Labels:  On each unit of equipment, install unique designation 
label that is consistent with wiring diagrams, schedules, and the Operation and 
Maintenance Manual.  Apply labels to disconnect switches and protection equipment, 
central or master units, control panels, control stations, terminal cabinets, and racks of 
each system.  Systems include power, lighting, control, communication, signal, 
monitoring, and alarm systems unless equipment is provided with its own identification. 
1. Labeling Instructions: 

a. Indoor Equipment:  Self-adhesive, engraved, laminated acrylic or melamine 
label.  Unless otherwise indicated, provide a single line of text with 1/2-inch 
high letters on 1-1/2-inch high label; where two lines of text are required, 
use labels 2 inches high. 
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b. Outdoor Equipment: Engraved, laminated acrylic or melamine label. 
Elevated Components:  Increase sizes of labels and letters to those 
appropriate for viewing from the floor. 

c. Unless provided with self-adhesive means of attachment, fasten labels with 
appropriate mechanical fasteners that do not change the NEMA or NRTL 
rating of the enclosure. 

2. Equipment to Be Labeled: 
a. Panelboards:  Typewritten directory of circuits in the location provided by 

panelboard manufacturer.  Panelboard identification shall be self-adhesive, 
engraved, laminated acrylic or melamine label. 

b. Enclosures and electrical cabinets. 
c. Access doors and panels for concealed electrical items. 
d. Switchgear. 
e. Switchboards. 
f. Transformers:  Label that includes tag designation shown on Drawings for 

the transformer, feeder, and panelboards or equipment supplied by the 
secondary. 

g. Substations. 
h. Emergency system boxes and enclosures. 
i. Motor-control centers. 
j. Enclosed switches. 
k. Enclosed circuit breakers. 
l. Enclosed controllers. 
m. Variable-speed controllers. 
n. Push-button stations. 
o. Power transfer equipment. 
p. Contactors. 
q. Remote-controlled switches, dimmer modules, and control devices. 
r. Battery-inverter units. 
s. Battery racks. 
t. Power-generating units. 
u. Monitoring and control equipment. 
v. UPS equipment. 

END OF SECTION 260553 
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SECTION 26 2416 

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 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Panelboards shall withstand the effects of earthquake 
motions determined according to SEI/ASCE 7. 
1. The term "withstand" means "the unit will remain in place without 

separation of any parts from the device when subjected to the seismic 
forces specified." 

1.4 SUBMITTALS 

A. Product Data:  For each type of panelboard, switching and overcurrent protective 
device, accessory, and component indicated.  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.  Show 

tabulations of installed devices, equipment features, and ratings. 
2. Detail enclosure types and details for types other than NEMA 250, 

Type 1. 
3. Detail bus configuration, current, and voltage ratings. 
4. Short-circuit current rating of panelboards and overcurrent protective 

devices. 
5. Include evidence of NRTL listing for series rating of installed 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. 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. 
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C. Seismic Qualification Certificates:  Submit certification that panelboards, 
overcurrent protective devices, accessories, and components will withstand 
seismic forces defined in Division 26 Section "Vibration and Seismic Controls for 
Electrical Systems." Include the following: 
1. Basis for Certification:  Indicate whether withstand certification is based 

on actual test of assembled components or on calculation. 
2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of 

gravity and locate and describe mounting and anchorage provisions. 
3. Detailed description of equipment anchorage devices on which the 

certification is based and their installation requirements. 

D. Field Quality-Control Reports: 
1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results 

that comply with requirements. 

E. Panelboard Schedules:  For installation in panelboards 

F. Operation and Maintenance Data:  For panelboards and components to include 
in emergency, operation, and maintenance manuals.  In addition to items 
specified in Division 01 Section "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. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain panelboards, overcurrent protective devices, 
components, and accessories from single source from single manufacturer. 

B. 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. 

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 
application. 

D. Comply with NEMA PB 1. 

E. Comply with NFPA 70. 

1.6 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 NEMA PB 1. 
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1.7 PROJECT 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. 

2. Rate equipment for continuous operation under the following conditions 
unless otherwise indicated: 
a. Ambient Temperature:  Not exceeding minus 22 deg F (minus 30 

deg C) to plus 104 deg F (plus 40 deg C). 
b. Altitude:  Not exceeding 6600 feet (2000 m). 

B. Service Conditions:  NEMA PB 1, usual service conditions, as follows: 
1. Ambient temperatures within limits specified. 
2. Altitude not exceeding 6600 feet (2000 m). 

C. Interruption of Existing Electric Service:  Do not interrupt electric service to 
facilities occupied by Owner or others unless permitted under the following 
conditions and then only after arranging to provide temporary electric service 
according to requirements indicated: 
1. Notify Engineer and Owner no fewer than two days in advance of 

proposed interruption of electric service. 
2. Do not proceed with interruption of electric service without Engineer's and 

Owner's written permission. 
3. Comply with NFPA 70E. 

1.8 COORDINATION 

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.  

B. Maintain required workspace clearances and required clearances for equipment 
access doors and panels. 

C. Coordinate with work of other trades so that piping, ductwork or any equipment 
foreign to the electrical installation is not located directly above panelboards. 

D. Coordinate sizes and locations of concrete bases with actual equipment 
provided.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and 
formwork requirements are specified in Division 03. 

1.9 EXTRA MATERIALS 

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. 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. 
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PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PANELBOARDS 

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic 
forces defined in Division 26 Section "Vibration and Seismic Controls for 
Electrical Systems." 

B. Enclosures:  Flush- and surface-mounted cabinets as indicated. 
1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations:  NEMA 250, Type 1. 
b. Outdoor Locations:  NEMA 250, Type 3R. 
c. Kitchen Areas:  NEMA 250, Type 4X. 
d. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4. 
e. Indoor Locations Subject to Dust, Falling Dirt, and Dripping 

Noncorrosive Liquids:  NEMA 250, Type 12. 
2. Hinged Front Cover:  Entire front trim hinged to box and with standard 

door within door cover. 
3. Finishes: 

a. Panels and Trim:  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:  Galvanized steel. 
4. Directory Card:  Inside panelboard door, mounted in metal frame with 

transparent protective cover. 

C. Incoming Mains Location:  Top and bottom. 

D. Phase, Neutral, and Ground Buses: 
1. Material:   Hard-drawn copper, 98 percent conductivity. 
2. Equipment Ground Bus:  Adequate for feeder and branch-circuit 

equipment grounding conductors; bonded to box. 
3. Extra-Capacity Neutral Bus:  Neutral bus rated 200 percent of phase bus 

and UL listed as suitable for nonlinear loads. 

E. Conductor Connectors:  Suitable for use with conductor material and sizes. 
1. Material:  Hard-drawn copper, 98 percent conductivity. 
2. Lugs:  rated for copper. AL/CU lugs are acceptable 
3. Main and Neutral Lugs:  Mechanical type. 
4. Ground Lugs and Bus-Configured Terminators:  Mechanical type. 
5. Feed-Through Lugs:  Mechanical type, suitable for use with conductor 

material.  Locate at opposite end of bus from incoming lugs or main 
device. 

6. Subfeed (Double) Lugs:  Mechanical type suitable for use with conductor 
material.  Locate at same end of bus as incoming lugs or main device. 

7. Extra-Capacity Neutral Lugs:  Rated 200 percent of phase lugs mounted 
on extra-capacity neutral bus. 

F. Service Equipment Label:  NRTL labeled for use as service equipment for 
panelboards or load centers with one or more main service disconnecting and 
overcurrent protective devices. 
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G. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary 
appurtenances required for future installation of devices. 

H. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical 
short-circuit current available at terminals. 

I. 208 Volt Panels- All 208 volt panels and distribution boards shall include both a 
bonded and ground bus. 

2.2 DISTRIBUTION PANELBOARDS 

A. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical 

Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. Panelboards:  NEMA PB 1, power and feeder distribution type. 

C. Doors:  Secured with vault-type latch with tumbler lock; keyed alike. 
1. For doors more than 36 inches (914 mm) high, provide two latches, keyed 

alike. 

D. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A 
and Smaller:  Bolt-on or push-in circuit breakers. 

E. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger 
Than 125 A:  Bolt-on circuit breakers; plug-in circuit breakers where individual 
positive-locking device requires mechanical release for removal. 

F. Branch Overcurrent Protective Devices:  Fused switches. 

2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

A. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical 

Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type. 

C. Branch Overcurrent Protective Devices:  Bolt-on or push in circuit breakers, 
replaceable without disturbing adjacent units. 

D. Doors:  Door within door style. Concealed hinges; secured with flush latch with 
tumbler lock; keyed alike. 

E. Covers:  Hinged front cover (door-in-door) type. 
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2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting 
capacity to meet available fault currents. 
1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-

level overloads, and instantaneous magnetic trip element for short 
circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 
250 A and larger. 

2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element 
with front-mounted, field-adjustable trip setting. 

3. Electronic trip circuit breakers with rms sensing; field-replaceable rating 
plug or field-replicable electronic trip; and the following field-adjustable 
settings: 
a. Instantaneous trip. 
b. Long- and short-time pickup levels. 
c. Long- and short-time time adjustments. 
d. Ground-fault pickup level, time delay, and I2t response. 

4. GFCI Circuit Breakers:  Single- and two-pole configurations with Class A 
ground-fault protection (6-mA trip). 

5. Ground-Fault Equipment Protection (GFEP) Circuit Breakers:  Class B 
ground-fault protection (30-mA trip). 

6. Molded-Case Circuit-Breaker (MCCB) Features and Accessories: 
a. Standard frame sizes, trip ratings, and number of poles. 
b. Lugs:  Mechanical style, suitable for number, size, trip ratings, and 

conductor materials. 
c. Application Listing:  Appropriate for application; Type SWD for 

switching fluorescent lighting loads; Type HID for feeding 
fluorescent and high-intensity discharge (HID) lighting circuits. 

d. Ground-Fault Protection:  Integrally mounted relay and trip unit 
with adjustable pickup and time-delay settings, push-to-test 
feature, and ground-fault indicator. 

e. Shunt Trip:  120-V trip coil energized from separate circuit, set to 
trip at 75 percent of rated voltage. 

f. Multipole units enclosed in a single housing or factory assembled 
to operate as a single unit. 

g. Handle Padlocking Device:  Fixed attachment, for locking circuit-
breaker handle in on or off position. 

h. Handle Clamp:  Loose attachment, for holding circuit-breaker 
handle in on position. 

7. Push in breakers are acceptable. 

B. Fused Switch:  NEMA KS 1, Type HD; clips to accommodate specified fuses; 
lockable handle. 
1. Fuses, and Spare-Fuse Cabinet:  Comply with requirements specified in 

Division 26 Section "Fuses." 
2. Fused Switch Features and Accessories:  Standard ampere ratings and 

number of poles. 
3. Auxiliary Contacts:  One normally open and normally closed contact(s) 

that operate with switch handle operation. 
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2.5 ACCESSORY COMPONENTS AND FEATURES 

A. Accessory Set:  Include tools and miscellaneous items required for overcurrent 
protective device test, inspection, maintenance, and operation. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Circuit Breaker Types: 
1. Circuit Breakers 400A and larger:  Solid-state, adjustable with LSI 

adjustments.  For 480V circuit breakers 1000A and larger provide LSIG 
adjustments. 

2. Circuit Breakers less than 400A:  Molded case with instantaneous 
adjustments. 

3.2 EXAMINATION 

A. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1. 

B. Examine panelboards before installation.  Reject panelboards that are damaged 
or 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. 

3.3 INSTALLATION 

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

B. Equipment Mounting:  Install floor-mounted panelboards on concrete bases, 4-
inch (100-mm) nominal thickness.  Comply with requirements for concrete base 
specified in Division 03 Section "Cast-in-Place Concrete." 
1. Install dowel rods to connect concrete base to concrete floor.  Unless 

otherwise indicated, install dowel rods on 18-inch (450-mm) centers 
around full perimeter of base. 

2. For panelboards, install epoxy-coated anchor bolts that extend through 
concrete base and anchor into structural concrete floor. 

3. Place and secure anchorage devices.  Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be 
embedded. 

4. Install anchor bolts to elevations required for proper attachment to 
panelboards. 

5. Attach panelboard to the vertical finished or structural surface behind the 
panelboard. 

C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and 
brackets and temporary blocking of moving parts from panelboards. 
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D. Comply with mounting and anchoring requirements specified in Division 26 
Section "Vibration and Seismic Controls for Electrical Systems." 

E. Mount top of trim 80 inches above finished floor unless otherwise indicated. 

F. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount 
recessed panelboards with fronts uniformly flush with wall finish and mating with 
back box. 

G. Install overcurrent protective devices and controllers not already factory installed. 
1. Set field-adjustable, circuit-breaker trip ranges. 

H. Install filler plates in unused spaces. 

I. Stub five 1-inch (27-GRC) empty conduits from panelboard into accessible 
ceiling space or space designated to be ceiling space in the future.  Stub five 1-
inch (27-GRC) empty conduits into raised floor space or below slab not on grade.  
Include pull strings in empty conduits. 

J. Arrange conductors in gutters into groups and bundle and wrap with wire ties. 

K. Comply with NECA 1. 

L. Fuse Selection and Installation:  Verify connected load(s) and selection of fuse 
sizes for each disconnect switch prior to selection and installation. 

3.4 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; 
provide warning signs complying with Division 26 Section "Identification for 
Electrical Systems." 

B. Create a directory to indicate installed circuit loads and location in the building; 
incorporate Owner's final room designations.  Obtain approval before installing.  
Use a computer or typewriter to create directory; handwritten directories are not 
acceptable. 

C. Panelboard Nameplates:  Label each panelboard with a nameplate complying 
with requirements for identification specified in Division 26 Section "Identification 
for Electrical Systems." 

D. Device Nameplates:  Label each branch circuit device in distribution panelboards 
with a nameplate complying with requirements for identification specified in 
Division 26 Section "Identification for Electrical Systems." 

3.5 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 
1. Manufacturer's Field Service:  Engage a factory-authorized service 

representative to inspect components, assemblies, and equipment 
installations, including connections, and to assist in testing. 

B. Acceptance Testing Preparation: 
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1. Test insulation resistance for each panelboard bus, component, 
connecting supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

C. Tests and Inspections: 
1. Perform each visual and mechanical inspection and electrical test stated 

in NETA Acceptance Testing Specification.  Certify compliance with test 
parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to 
demonstrate compliance; otherwise, replace with new units and retest. 

D. Panelboards will be considered defective if they do not pass tests and 
inspections. 

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

3.6 ADJUSTING 

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

B. Set field-adjustable circuit-breaker trip ranges as indicated 

END OF SECTION  
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SECTION 26 2726 

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. This Section includes the following: 
1. Receptacles, receptacles with integral GFCI, and associated device 

plates. 
2. Twist-locking receptacles. 
3. Snap switches and wall-box dimmers. 
4. Pendant cord-connector devices. 
5. Cord and plug sets. 
6. Floor service outlets, poke-through assemblies, and multioutlet 

assemblies. 

1.3 DEFINITIONS 

A. GFCI:  Ground-fault circuit interrupter. 

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

1.4 SUBMITTALS 

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

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

C. Field quality-control test reports. 

D. Operation and Maintenance Data:  For wiring devices to include in all 
manufacturers' packing label warnings and instruction manuals that include 
labeling conditions. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of wiring device and associated wall plate 
through one source from a single manufacturer.  Insofar as they are available, 
obtain all wiring devices and associated wall plates from a single manufacturer 
and one source. 
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B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined 
in NFPA 70, Article 100, by a testing agency acceptable to authorities having 
jurisdiction, and marked for intended use. 

C. Comply with NFPA 70. 

1.6 COORDINATION 

A. Receptacles for Owner-Furnished Equipment:  Match plug configurations. 
1. Cord and Plug Sets:  Match equipment requirements. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials described in subparagraphs below that match products 
installed and that are packaged with protective covering for storage and identified 
with labels describing contents. 
1. Service/Power Poles:  One for every 10, but no fewer than one. 
2. Poke-Through, Fire-Rated Closure Plugs:  One for every ten floor service 

outlets installed, but no fewer than two. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the 
following manufacturers' names are used in other Part 2 articles and in the Wiring 
Device Schedule: 
1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper). 
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 
3. Leviton Mfg. Company Inc. (Leviton). 
4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & 

Seymour). 

2.2 STRAIGHT BLADE RECEPTACLES 

A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 
configuration 5-20R, and UL 498. 
1. Products:  Subject to compliance with requirements, provide products 

from the manufacturers listed in the Wiring Device Schedule. 

2.3 GFCI RECEPTACLES 

A. General Description:  Straight blade, non-feed-through type.  Comply with 
NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class A, and include indicator 
light that is lighted when device is tripped.  UL listed for weather-resistant with 
"WR" listing marked visibly on face. 

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A: 
1. Products:  Subject to compliance with requirements, provide products 

from the manufacturers listed in the Wiring Device Schedule. 
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2.4 CORD AND PLUG SETS 

A. Description:  Match voltage and current ratings and number of conductors to 
requirements of equipment being connected. 
1. Cord:  Rubber-insulated, stranded-copper conductors, with Type SOW-A 

jacket; with green-insulated grounding conductor and equipment-rating 
ampacity plus a minimum of 30 percent. 

2. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and 
receptacle type for connection. 

2.5 SNAP SWITCHES 

A. Comply with NEMA WD 1 and UL 20. 

B. Switches, 120/277 V, 20 A: 
1. Products:  Subject to compliance with requirements, provide products 

from the manufacturers listed in the Wiring Device Schedule. 

C. Pilot Light Switches, 20 A: 
1. Products:  Subject to compliance with requirements, provide one of the 

following: 
a. Cooper; 2221PL for 120 V and 277 V. 
b. Hubbell; HPL1221PL for 120 V and 277 V. 
c. Leviton; 1221-PLR for 120 V, 1221-7PLR for 277 V. 
d. Pass & Seymour; PS20AC1-PLR for 120 V. 

2. Description:  Single pole, with neon-lighted handle, illuminated when 
switch is "ON." 

D. Key-Operated Switches, 120/277 V, 20 A: 
1. Products:  Subject to compliance with requirements, provide one of the 

following: 
a. Cooper; 2221L. 
b. Hubbell; HBL1221L. 
c. Leviton; 1221-2L. 
d. Pass & Seymour; PS20AC1-L. 

2. Description:  Single pole, with factory-supplied key in lieu of switch 
handle. 

E. Single-Pole, Double-Throw, Momentary Contact, Center-Off Switches, 
120/277 V, 20 A; for use with mechanically held lighting contactors. 
1. Products:  Subject to compliance with requirements, provide one of the 

following: 
a. Cooper; 1995. 
b. Hubbell; HBL1557. 
c. Leviton; 1257. 
d. Pass & Seymour; 1251. 

F. Key-Operated, Single-Pole, Double-Throw, Momentary Contact, Center-Off 
Switches, 120/277 V, 20 A; for use with mechanically held lighting contactors, 
with factory-supplied key in lieu of switch handle. 
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1. Products:  Subject to compliance with requirements, provide one of the 
following: 
a. Cooper; 1995L. 
b. Hubbell; HBL1557L. 
c. Leviton; 1257L. 
d. Pass & Seymour; 1251L. 

2.6 WALL-BOX DIMMERS 

A. Dimmer Switches:  Modular, full-wave, solid-state units with integral, quiet on-off 
switches, with audible frequency and EMI/RFI suppression filters. 

B. Control:  Continuously adjustable slider; with single-pole or three-way switching.  
Comply with UL 1472. 

C. Incandescent Lamp Dimmers:  120 V; control shall follow square-law dimming 
curve.  On-off switch positions shall bypass dimmer module. 
1. 2000 W; dimmers shall require no derating when ganged with other 

devices.  Illuminated when "OFF."  

D. LED Lamp Dimmer Switches:  Modular; compatible with LED power supply; trim 
potentiometer to adjust low-end dimming; dimmer-ballast combination capable of 
consistent dimming with low end not greater than 5 percent of full brightness. 

2.7 WALL PLATES 

A. Single and combination types to match corresponding wiring devices. 
1. Plate-Securing Screws:  Metal with head color to match plate finish. 
2. Material for Finished Spaces:  Provide full range of finished metal wall 

plates as selected by the Architect. satin-finished stainless steel.  
3. Material for Unfinished Spaces:  Galvanized steel. 
4. Material for Damp Locations:  Cast aluminum with spring-loaded lift cover, 

and listed and labeled for use in "wet locations." 

B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R 
weather-resistant , die-cast aluminum with lockable cover. 

2.8 FLOOR SERVICE FITTINGS 

A. Type:  Modular, flush-type, dual-service units suitable for wiring method used. 

B. Compartments:  Barrier separates power from voice and data communication 
cabling. 

C. Service Plate:  Rectangular, solid brass with satin finish. 

D. Power Receptacle:  NEMA WD 6 configuration 5-20R, gray finish, unless 
otherwise indicated. 

E. Voice and Data Communication Outlet:  [Two modular, keyed, color-coded, RJ-
45 Category 5e jacks for UTP cable]. 
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2.9 MULTIOUTLET ASSEMBLIES 

A. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
1. Hubbell Incorporated; Wiring Device-Kellems. 
2. Wiremold Company (The). 

B. Components of Assemblies:  Products from a single manufacturer designed for 
use as a complete, matching assembly of raceways and receptacles. 

C. Raceway Material:  Metal, with manufacturer's standard finish. 

D. Wire:  No. 10 AWG. 

2.10 FINISHES 

A. Color:  Wiring device catalog numbers in Section Text do not designate 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 Emergency Power System:  Red. 
3. Isolated-Ground Receptacles:  As specified above, with orange triangle 

on face. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

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

B. Coordination with Other Trades: 
1. Take steps to insure that devices and their boxes are protected.  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 the 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 just 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. 
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3. The length of free conductors at outlets for devices shall meet provisions 
of 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 all devices that have been in temporary use during construction 

or that show signs that they 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, 2/3 to 3/4 of the way 
around terminal screw. 

6. Use a torque screwdriver when a torque is recommended or required by 
the 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 down, and on 

horizontally mounted receptacles to the left. 
2. Install hospital-grade receptacles in patient-care areas with the ground 

pin or neutral blade at the top. 

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. Dimmers: 
1. Install dimmers within terms of their listing. 
2. Install unshared neutral conductors on line and load side of dimmers 

according to manufacturers' device listing conditions in the written 
instructions. 

H. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long 
dimension vertical and with grounding terminal of receptacles on top.  Group 
adjacent switches under single, multigang wall plates. 
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I. Adjust locations of floor service outlets and service poles to suit arrangement of 
partitions and furnishings. 

3.2 IDENTIFICATION 

A. Comply with Division 26 Section "Identification for Electrical Systems." 
1. Receptacles:  Identify panelboard and circuit number from which served.  

Use hot, stamped or engraved machine printing with black-filled lettering 
on face of plate, and durable wire markers or tags inside outlet boxes. 

2. Emergency Outlets: Outlets installed on emergency power circuits shall 
be red. Other permanent identification of emergency outlets is acceptable 
only upon written approval from someone having authority in that 
jurisdiction. 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 
1. In healthcare facilities, prepare reports that comply with recommendations 

in NFPA 99. 
2. Test Instruments:  Use instruments that comply with UL 1436. 
3. Test Instrument for Convenience Receptacles:  Digital wiring analyzer 

with digital readout or illuminated LED indicators of measurement. 

B. Tests for Convenience 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 

not acceptable. 
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. The 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  
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SECTION 26 2813 

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 control circuits, 

enclosed switches, panelboards, switchboards, enclosed controllers and 
motor-control centers. 

2. Spare-fuse cabinets. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, 
material, dimensions, descriptions of individual components, 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. 

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

B. Operation and Maintenance Data:  For fuses to include in emergency, operation, 
and maintenance manuals.  In addition to items specified in Division 01 Section 
"Operation and Maintenance Data," 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. 

4. Coordination charts and tables and related data. 
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1.4 QUALITY ASSURANCE 

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

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. Comply with UL 248-11 for plug fuses. 

1.5 PROJECT 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. 

1.6 COORDINATION 

A. Coordinate fuse ratings with utilization equipment nameplate limitations of 
maximum fuse size and with system short-circuit current levels. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 
1. Fuses:  Equal to 10 percent of quantity installed for each size and type, 

but no fewer than three of each size and type. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
1. Cooper Bussmann, Inc. 
2. Edison Fuse, Inc. 
3. Ferraz Shawmut, Inc. 
4. Littelfuse, Inc. 

2.2 CARTRIDGE FUSES 

A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuses with voltage ratings 
consistent with circuit voltages. 
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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 spare fuses specified with 15 percent 

spare capacity minimum. 
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 FUSE APPLICATIONS 

A. Cartridge Fuses: 
1. Feeders:  Class J, time delay. 
2. Motor Branch Circuits:  Class RK5, time delay. 
3. Other Branch Circuits:  Class J, time delay. 
4. Control Circuits:  Class CC, time delay. 

3.3 INSTALLATION 

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

B. Fuse Selection and Installation:  Verify connected load(s) and selection of fuse 
sizes for each disconnect switch prior to selection and installation. 

C. Install spare-fuse cabinet(s). Locate in the vicinity of the building main distribution 
panel. 
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3.4 IDENTIFICATION 

A. Install labels complying with requirements for identification specified in 
Division 26 Section "Identification for Electrical Systems" and indicating fuse 
replacement information on inside door of each fused switch and adjacent to 
each fuse block, socket, and holder. 

END OF SECTION  
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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. Molded-case circuit breakers (MCCBs). 
4. Molded-case switches. 
5. Enclosures. 

1.3 DEFINITIONS 

A. NC:  Normally closed. 

B. NO:  Normally open. 

C. SPDT:  Single pole, double throw. 

1.4 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Enclosed switches and circuit breakers shall withstand 
the effects of earthquake motions determined according to ASCE/SEI 7. 
1. The term "withstand" means "the unit will remain in place without 

separation of any parts from the device when subjected to the seismic 
forces specified." 

1.5 SUBMITTALS 

A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and 
component indicated.  Include 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. Include evidence of NRTL listing for series rating of installed devices. 
5. Detail features, characteristics, ratings, and factory settings of individual 

overcurrent protective devices, accessories, and auxiliary components. 



 

 
 

Ogden School District   
Edison Elementary Demolition   
Ogden, Utah   

                   February 29, 2016  
                                  BID SET  

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 262816 - 2 

6. Include 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. 

B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, 
elevations, sections, details, and attachments to other work. 
1. Wiring Diagrams:  For power, signal, and control wiring. 

C. Seismic Qualification Certificates:  For enclosed switches and circuit breakers, 
accessories, and components, from manufacturer. 
1. Basis for Certification:  Indicate whether withstand certification is based 

on actual test of assembled components or on calculation. 
2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of 

gravity and locate and describe mounting and anchorage provisions. 
3. Detailed description of equipment anchorage devices on which the 

certification is based and their installation requirements. 

D. Field quality-control reports. 
1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results 

that comply with requirements. 

E. Manufacturer's field service report. 

F. Operation and Maintenance Data:  For enclosed switches and circuit breakers to 
include in emergency, operation, and maintenance manuals.  In addition to items 
specified in Division 01 Section "Operation and Maintenance Data," include the 
following: 
1. Manufacturer's written instructions for testing and adjusting enclosed 

switches and circuit breakers. 
2. 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. 

1.6 QUALITY ASSURANCE 

A. Source Limitations:  Obtain enclosed switches and circuit breakers, overcurrent 
protective devices, components, and accessories, within same product category, 
from single source 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 a qualified testing agency, and marked for intended location and 
application. 

D. Comply with NFPA 70. 
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1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Rate equipment for continuous operation under the 
following conditions unless otherwise indicated: 
1. Ambient Temperature:  Not less than minus 22 deg F (minus 30 deg C) 

and not exceeding 104 deg F (40 deg C). 
2. Altitude:  Not exceeding 6600 feet (2010 m). 

B. Comply with NFPA 70E. 

1.8 COORDINATION 

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. 

1.9 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 
1. Fuses:  Equal to 10 percent of quantity installed for each size and type, 

but no fewer than three of each size and type. 
2. Fuse Pullers:  Two for each size and type. 

PART 2 - PRODUCTS 

2.1 FUSIBLE SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical 

Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. Type HD, Heavy Duty, Single Throw, 1200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate indicated 
fuses, lockable handle with capability to accept three padlocks, and interlocked 
with cover in closed position. 
1. All lugs shall be rated copper only. 

C. 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. 
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5. Hookstick Handle:  Allows use of a hookstick to operate the handle. 
6. Lugs:  Mechanical type, suitable for number, size, and conductor material. 
7. Service-Rated Switches:  Labeled for use as service equipment. 

2.2 NONFUSIBLE SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical 

Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. Type HD, Heavy Duty, Single Throw, 1200 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. 
1. All lugs shall be rated copper only. 

C. 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. Auxiliary Contact Kit:  One NO/NC (Form "C") auxiliary contact(s), 

arranged to activate before switch blades open. 
4. Hookstick Handle:  Allows use of a hookstick to operate the handle. 
5. Lugs:  Mechanical type, suitable for number, size, and conductor material. 

2.3 MOLDED-CASE CIRCUIT BREAKERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical 

Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with 
interrupting capacity to comply with available fault currents. 

C. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level 
overloads and instantaneous magnetic trip element for short circuits.  Adjustable 
magnetic trip setting for circuit-breaker frame sizes 250 A and larger. 

D. Adjustable, Instantaneous-Trip Circuit Breakers:  Magnetic trip element with 
front-mounted, field-adjustable trip setting. 

E. Electronic Trip Circuit Breakers:  Field-replaceable rating plug, rms sensing, with 
the following field-adjustable settings: 
1. Instantaneous trip. 
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2. Long- and short-time pickup levels. 
3. Long- and short-time time adjustments. 
4. Ground-fault pickup level, time delay, and I2t response. 

F. Ground-Fault, Circuit-Interrupter (GFCI) Circuit Breakers:  Single- and two-pole 
configurations with Class A ground-fault protection (6-mA trip). 

G. Ground-Fault, Equipment-Protection (GFEP) Circuit Breakers:  With Class B 
ground-fault protection (30-mA trip). 

H. Features and Accessories: 
1. Standard frame sizes, trip ratings, and number of poles. 
2. Lugs:  Mechanical type, suitable for number, size, trip ratings, and 

conductor material. 
3. Application Listing:  Appropriate for application; Type SWD for switching 

fluorescent lighting loads; Type HID for feeding fluorescent and high-
intensity discharge lighting circuits. 

4. Ground-Fault Protection:  Comply with UL 1053; integrally mounted, self-
powered type with mechanical ground-fault indicator; relay with adjustable 
pickup and time-delay settings, push-to-test feature, internal memory, and 
shunt trip unit; and three-phase, zero-sequence current 
transformer/sensor. 

5. Shunt Trip:  Trip coil energized from separate circuit, with coil-clearing 
contact. 

6. Auxiliary Contacts:  One SPDT switch with "a" and "b" contacts; "a" 
contacts mimic circuit-breaker contacts, "b" contacts operate in reverse of 
circuit-breaker contacts. 

2.4 MOLDED-CASE SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical 

Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. General Requirements:  MCCB with fixed, high-set instantaneous trip only, and 
short-circuit withstand rating equal to equivalent breaker frame size interrupting 
rating. 

C. Features and Accessories: 
1. Standard frame sizes and number of poles. 
2. Lugs:  Mechanical type, suitable for number, size, trip ratings, and 

conductor material. 
3. Auxiliary Contacts:  One SPDT switch with "a" and "b" contacts; "a" 

contacts mimic switch contacts, "b" contacts operate in reverse of switch 
contacts. 
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2.5 ENCLOSURES 

A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, 
and UL 50, to comply with environmental conditions at installed location. 
1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1. 
2. Outdoor Locations:  NEMA 250, Type 3R. 
3. Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4. 
4. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive 

Liquids:  NEMA 250, Type 12. 

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. 

3.2 INSTALLATION 

A. Install individual wall-mounted switches and circuit breakers with tops at uniform 
height unless otherwise indicated. 

B. Comply with mounting and anchoring requirements specified in Division 26 
Section "Vibration and Seismic Controls for Electrical Systems." 

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

D. Install fuses in fusible devices.  Verify connected load(s) and selection of fuse 
sizes for each disconnect switch prior to selection and installation. 

E. Location: Equipment disconnecting means shall be immediately next to the 
equipment which it services.  

F. Comply with NECA 1. 

3.3 IDENTIFICATION 

A. Comply with requirements in Division 26 Section "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. 
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3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 
1. Manufacturer's Field Service:  Engage a factory-authorized service 

representative to inspect components, assemblies, and equipment 
installations, including connections, and to assist in testing. 

B. Acceptance Testing Preparation: 
1. Test insulation resistance for each enclosed switch and circuit breaker, 

component, connecting supply, feeder, and control circuit. 
2. Test continuity of each circuit. 

C. Tests and Inspections: 
1. Perform each visual and mechanical inspection and electrical test stated 

in NETA Acceptance Testing Specification.  Certify compliance with test 
parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to 
demonstrate compliance; otherwise, replace with new units and retest. 

3. Test and adjust controls, remote monitoring, and safeties.  Replace 
damaged and malfunctioning controls and equipment. 

D. Enclosed switches and circuit breakers will be considered defective if they do not 
pass tests and inspections. 

E. Prepare test and inspection reports, including a certified report that identifies 
enclosed switches and circuit breakers and that describes scanning results.  
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. 

B. Set field-adjustable circuit-breaker trip ranges. 

END OF SECTION  
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SECTION 315000 - EXCAVATION SUPPORT AND PROTECTION 

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 temporary excavation support and protection systems. 

B. Related Sections: 

1. Division 01 Section "Construction Progress Documentation and Photographic 
Documentation" for recording preexisting conditions and excavation support and 
protection system progress. 

2. Division 01 Section "Temporary Facilities and Controls" for temporary utilities and support 
facilities. 

1.3 PERFORMANCE REQUIREMENTS 

A. Design, furnish, install, monitor, and maintain excavation support and protection system capable 
of supporting excavation sidewalls and of resisting soil and hydrostatic pressure and 
superimposed and construction loads. 

1. Delegated Design:  Design excavation support and protection system, including 
comprehensive engineering analysis by a qualified professional engineer, using 
performance requirements and design criteria indicated. 

2. Prevent surface water from entering excavations by grading, dikes, or other means. 
3. Install excavation support and protection systems without damaging existing buildings, 

structures, and site improvements adjacent to excavation. 
4. Monitor vibrations, settlements, and movements. 

1.4 SUBMITTALS 

A. Shop Drawings:  For excavation support and protection system. 

B. Delegated-Design Submittal:  For excavation support and protection system indicated to comply 
with performance requirements and design criteria, including analysis data signed and sealed 
by the qualified professional engineer responsible for their preparation. 

C. Coordinate first paragraph below with qualification requirements in Division 01 Section "Quality 
Requirements."Qualification Data:  For qualified professional engineer. 

D. Other Informational Submittals: 
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1. Photographs or Videotape:  Show existing conditions of adjacent construction and site 
improvements that might be misconstrued as damage caused by the absence of, the 
installation of, or the performance of excavation support and protection systems.  Submit 
before Work begins. 

2. Record Drawings:  Identifying and locating capped utilities and other subsurface 
structural, electrical, or mechanical conditions. 

a. Note locations and capping depth of wells and well points. 

1.5 QUALITY ASSURANCE 

A. Preinstallation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to excavation support and protection system 
including, but not limited to, the following: 

a. Geotechnical report. 
b. Existing utilities and subsurface conditions. 
c. Proposed excavations. 
d. Proposed equipment. 
e. Monitoring of excavation support and protection system. 
f. Working area location and stability. 
g. Coordination with waterproofing. 
h. Abandonment or removal of excavation support and protection system. 

1.6 PROJECT CONDITIONS 

A. Interruption of Existing Utilities:  Do not interrupt any utility serving facilities occupied by Owner 
or others unless permitted under the following conditions and then only after arranging to 
provide temporary utility according to requirements indicated: 

1. Notify Architect no fewer than two days in advance of proposed interruption of utility. 
2. Do not proceed with interruption of utility without Architect's, Construction Manager's, and 

Owner's written permission. 

B. Project-Site Information:  A geotechnical report has been prepared for this Project and is 
available for information only.  The opinions expressed in this report are those of geotechnical 
engineer and represent interpretations of subsoil conditions, tests, and results of analyses 
conducted by geotechnical engineer.  Owner will not be responsible for interpretations or 
conclusions drawn from the data. 

1. Make additional test borings and conduct other exploratory operations necessary for 
excavation support and protection. 

2. The geotechnical report is referenced elsewhere in the Project Manual. 

C. Survey Work:  Engage a qualified land surveyor or professional engineer to survey adjacent 
existing buildings, structures, and site improvements; establish exact elevations at fixed points 
to act as benchmarks.  Clearly identify benchmarks and record existing elevations. 

1. During installation of excavation support and protection systems, regularly resurvey 
benchmarks, maintaining an accurate log of surveyed elevations and positions for 
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comparison with original elevations and positions.  Promptly notify Architect if changes in 
elevations or positions occur or if cracks, sags, or other damage is evident in adjacent 
construction. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Provide materials that are either new or in serviceable condition. 

B. Structural Steel:  ASTM A 36/A 36M, ASTM A 690/A 690M, or ASTM A 992/A 992M. 

C. Steel Sheet Piling:  ASTM A 328/A 328M, ASTM A 572/A 572M, or ASTM A 690/A 690M; with 
continuous interlocks. 

1. Corners:  Site-fabricated mechanical interlock or Roll-formed corner shape with 
continuous interlock. 

D. Wood Lagging:  Lumber, mixed hardwood, nominal rough thickness of size and strength 
required for application. 

E. Shotcrete:  Comply with Division 03 Section "Shotcrete" for shotcrete materials and mixes, 
reinforcement, and shotcrete application. 

F. Cast-in-Place Concrete:  ACI 301, of compressive strength required for application. 

G. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed. 

H. Tiebacks:  Steel bars, ASTM A 722/A 722M. 

I. Tiebacks:  Steel strand, ASTM A 416/A 416M. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards that could develop 
during excavation support and protection system operations. 

1. Shore, support, and protect utilities encountered. 

B. Install excavation support and protection systems to ensure minimum interference with roads, 
streets, walks, and other adjacent occupied and used facilities. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction.  Provide alternate 
routes around closed or obstructed traffic ways if required by authorities having 
jurisdiction. 
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C. Locate excavation support and protection systems clear of permanent construction so that 
forming and finishing of concrete surfaces are not impeded. 

D. Monitor excavation support and protection systems daily during excavation progress and for as 
long as excavation remains open.  Promptly correct bulges, breakage, or other evidence of 
movement to ensure that excavation support and protection systems remain stable. 

E. Promptly repair damages to adjacent facilities caused by installing excavation support and 
protection systems. 

3.2 SOLDIER PILES AND LAGGING 

A. Install steel soldier piles before starting excavation.  Extend soldier piles below excavation 
grade level to depths adequate to prevent lateral movement.  Space soldier piles at regular 
intervals not to exceed allowable flexural strength of wood lagging.  Accurately align exposed 
faces of flanges to vary not more than 2 inches from a horizontal line and not more than 1:120 
out of vertical alignment. 

B. Install wood lagging within flanges of soldier piles as excavation proceeds.  Trim excavation as 
required to install lagging.  Fill voids behind lagging with soil, and compact. 

C. Install wales horizontally at locations indicated on Drawings and secure to soldier piles. 

3.3 SHEET PILING 

A. Before starting excavation, install one-piece sheet piling lengths and tightly interlock to form a 
continuous barrier.  Accurately place the piling, using templates and guide frames unless 
otherwise recommended in writing by the sheet piling manufacturer.  Limit vertical offset of 
adjacent sheet piling to 60 inches.  Accurately align exposed faces of sheet piling to vary not 
more than 2 inches from a horizontal line and not more than 1:120 out of vertical alignment.  Cut 
tops of sheet piling to uniform elevation at top of excavation. 

3.4 TIEBACKS 

A. Tiebacks:  Drill, install, grout, and tension tiebacks.  Test load-carrying capacity of each tieback 
and replace and retest deficient tiebacks. 

1. Test loading shall be observed by a qualified professional engineer responsible for 
design of excavation support and protection system. 

2. Maintain tiebacks in place until permanent construction is able to withstand lateral soil 
and hydrostatic pressures. 

3.5 BRACING 

A. Bracing:  Locate bracing to clear columns, floor framing construction, and other permanent 
work.  If necessary to move brace, install new bracing before removing original brace. 

1. Do not place bracing where it will be cast into or included in permanent concrete work 
unless otherwise approved by Architect. 
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2. Install internal bracing, if required, to prevent spreading or distortion of braced frames. 
3. Maintain bracing until structural elements are supported by other bracing or until 

permanent construction is able to withstand lateral earth and hydrostatic pressures. 

3.6 REMOVAL AND REPAIRS 

A. Remove excavation support and protection systems when construction has progressed 
sufficiently to support excavation and bear soil and hydrostatic pressures.  Remove in stages to 
avoid disturbing underlying soils or damaging structures, pavements, facilities, and utilities. 

1. Remove excavation support and protection systems to a minimum depth of 48 inches 
(1200 mm) below overlaying construction and abandon remainder. 

2. Fill voids immediately with approved backfill compacted to density specified in Division 31 
Section "Earth Moving." 

3. Repair or replace, as approved by Architect, adjacent work damaged or displaced by 
removing excavation support and protection systems. 

B. Leave excavation support and protection systems permanently in place. 

END OF SECTION 315000 
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SECTION 312000 - EARTH MOVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Preparing sub-grades for, pavements, drains, and sod. 
2. Drainage course for football field underdrain system 
3. Base course for asphalt paving or post tension concrete paving 
4. Subsurface drainage backfill for trenches and flat panel drains. 
5. Excavating and backfilling for utility trenches. 
6. Excavating and backfilling trenches for buried electrical utilities and pits for buried utility 

structures. 

B. Related Sections include the following: 
1. Division 01 Section Construction Progress Documentation and Photographic 

Documentation for recording pre-excavation and earthwork progress. 
2. Division 01 Section “Temporary Facilities and Controls" for temporary controls, utilities, 

and support facilities. 
3. Divisions 26 and 27 Sections for installing underground electrical utilities and buried 

electrical structures. 
4. Division 31 Section "Site Clearing" for temporary erosion and sedimentation control 

measures, site stripping, grubbing, stripping and stockpiling topsoil, and removal of 
above-grade and below-grade improvements and utilities. 

5. Division 32 Section "Artificial Turf" for finish grading, including preparing and placing 
topsoil and planting soil for lawns. 

6. Division 33 Section "Sub-drainage" for drainage of artificial turf. 

1.3 UNIT PRICES 

A. Unit prices for earthwork are included in Division 01 Section "Unit Prices." 

B. Quantity allowances for earthwork are included in Division 01 Section "Allowances." 

1.4 DEFINITIONS 

A. Backfill:  Soil material or controlled low-strength material used to fill an excavation. 

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to 
support sides of pipe. 
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2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Base Course:  Course placed between the subbase course and hot-mix asphalt paving or drain 
rock for the artificial turf. 

C. Bedding Course:  Course placed over the excavated subgrade in a trench before laying pipe. 

D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course:  1-1/2-inch minus washed gravel or crushed stone course around perforated 
collector pipe. 

F. Drain Rock: Clean washed gravel, ¾-inch minis placed on top of geofabic, PVC liner and 
compacted road base and under crusher course.  This part of drainage layer that removes 
water from artificial turf.  

G. Crusher Course: 3/8” minus crushed sand with some silt under synthetic turf:  

H. Excavation:  Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated. 

1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond 
indicated lines and dimensions as directed by Architect.  Authorized additional excavation 
and replacement material will be paid for according to Contract provisions for unit prices 
and changes in the work. 

2. Bulk Excavation:  Excavation more than 10-feet in width and more than 30-feet in length. 
3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated 

lines and dimensions without direction by Architect.  Unauthorized excavation, as well as 
remedial work directed by Architect, shall be without additional compensation. 

I. Fill:  Soil materials used to raise existing grades. 

J. Structures:  Slabs, curbs, and electrical appurtenances, or other man-made stationary features 
constructed above or below the ground surface. 

K. Subbase Course:  Course placed between the subgrade and base course for hot-mix asphalt 
pavement, or course placed between the subgrade and a cement concrete pavement or a 
cement concrete or hot-mix asphalt walk. 

L. Subgrade:  Surface or elevation remaining after completing excavation, or top surface of a fill or 
backfill immediately below subbase, drainage fill, or topsoil materials. 

M. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground 
services within buildings. 

1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Each type of plastic warning tape. 
2. Geotextile. 
3. Controlled low-strength material, including design mixture. 
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B. Samples:  12-by-12-inch Sample of sub-drainage and other geotextiles used. 

C. Material Test Reports:  From a qualified testing agency indicating and interpreting test results 
for compliance of the following with requirements indicated: 

1. Classification according to ASTM D 2487 of each on-site and borrow soil material 
proposed for fill and backfill. 

2. Laboratory compaction curve according to ASTM D698 or ASTM D1557 for each on-site 
and borrow soil material proposed for fill and backfill. 

D. Blasting Plan:  Not Allowed 

E. Pre-excavation Photographs or Videotape:  Show existing conditions of adjoining construction 
and site improvements, including finish surfaces, that might be misconstrued as damage 
caused by earthwork operations.  Submit before earthwork begins. 

1.6 QUALITY ASSURANCE 

A. Geotechnical Testing Agency Qualifications:  An independent testing agency qualified according 
to ASTM E 329 to conduct soil materials and rock-definition testing, as documented according 
to ASTM D 3740 and ASTM E 548. 

B. Pre-excavation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01 Section "Project Management and Coordination." 

1.7 PROJECT CONDITIONS 

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless 
permitted in writing by Architect and then only after arranging to provide temporary utility 
services according to requirements indicated. 

1. Notify Architect not less than two days in advance of proposed utility interruptions. 
2. Do not proceed with utility interruptions without Architect's written permission. 
3. Contact utility-locator service for area where Project is located before excavating. 

B. Demolish and completely remove from site existing underground utilities indicated to be 
removed.  Coordinate with utility companies to shut off services if lines are active. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not 
available from excavations. 

B. Satisfactory Soils:  ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and SM or 
AASHTO M 145 Soil Classification Groups A-1, A-2-4, A-2-5, and A-3, or a combination of 
these groups; free of rock or gravel larger than 3-inches in any dimension, debris, waste, frozen 
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materials, vegetation, and other deleterious matter.  Native rock crushed to meet the above 
requirements and free from significant porosity may also be used as satisfactory soils. 

C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT 
according to ASTM D 2487 or A-2-6, A-2-7, A-4, A-5, A-6, and A-7 according to 
AASHTO M 145, or a combination of these groups. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of 
optimum moisture content at time of compaction. 

D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch 
sieve and not more than 12 percent passing a No. 200 sieve. 

E. Aggregate Base Course (under paving):  Naturally or artificially graded mixture of natural or 
crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 95 
percent passing a 1-inch sieve and not more than 15 percent passing a No. 200 sieve. Sand 
Equivalent of no less than 35.  

F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch 
sieve and not more than 8 percent passing a No. 200 sieve. (Cannot be straight sand). 

G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 3/4-inch 
sieve and not more than 8 percent passing a No. 200 sieve. 

H. Drainage Course (around perforated pipe):  Narrowly graded mixture of washed or crushed 
stone, or crushed or uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 
100 percent passing a 1-1/2-inch sieve and 0 to 5 percent passing a No. 8 sieve. 

2.2 GEOTEXTILES 

A. Subsurface Drainage Geotextile:  Non-woven needle-punched geotextile, manufactured for 
subsurface drainage applications, made from polyolefins or polyesters; with elongation greater 
than 50 percent; complying with AASHTO M 288 and the following, measured per test methods 
referenced: 

1. Survivability:  Class 2; AASHTO M 288. 
2. Grab Tensile Strength:  157 lbf; ASTM D 4632. 
3. Sewn Seam Strength:  142 lbf; ASTM D 4632. 
4. Tear Strength:  56 lbf; ASTM D 4533. 
5. Puncture Strength:  56 lbf; ASTM D 4833. 
6. Apparent Opening Size:  No. 60 sieve, maximum; ASTM D 4751. 
7. Permittivity:  0.2 per second, minimum; ASTM D 4491. 
8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355. 

B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, 
made from polyolefins or polyesters; with elongation less than 50 percent; complying with 
AASHTO M 288 and the following, measured per test methods referenced: 

1. Survivability:  Class 2; AASHTO M 288. 
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2. Grab Tensile Strength:  247 lbf; ASTM D 4632. 
3. Sewn Seam Strength:  222 lbf; ASTM D 4632. 
4. Tear Strength:  90 lbf; ASTM D 4533. 
5. Puncture Strength:  90 lbf; ASTM D 4833. 
6. Apparent Opening Size:  No. 60 sieve, maximum; ASTM D 4751. 
7. Permittivity:  0.02 per second, minimum; ASTM D 4491. 
8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355. 
 

2.3 CONTROLLED LOW-STRENGTH MATERIAL 

A. Controlled Low-Strength Material:  Low-density, self-compacting, flowable concrete material as 
follows: 

1. Portland Cement:  ASTM C 150, Type II. 
2. Fly Ash:  ASTM C 618, Class C or F. 
3. Normal-Weight Aggregate:  ASTM C 33, 3/4-inch to 3/8-inch nominal maximum 

aggregate size. 
4. Foaming Agent:  ASTM C 869. 
5. Water:  ASTM C 94/C 94M. 
6. Air-Entraining Admixture:  ASTM C 260. 

B. Produce low-density, controlled low-strength material with the following physical properties: 

1. As-Cast Unit Weight: 30 to 36 lb/cu. ft. at point of placement, when tested according to 
ASTM C 138/C 138M. 

2. Compressive Strength:  80 psi , when tested according to ASTM C 495. 

2.4 ACCESSORIES 

A. Warning Tape:  Acid- and alkali-resistant polyethylene film warning tape manufactured for 
marking and identifying underground utilities, 6 inches wide and 4 mils thick, continuously 
inscribed with a description of the utility; colored as follows: 

B. Detectable Warning Tape:  Acid- and alkali-resistant polyethylene film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 
4 mils thick, continuously inscribed with a description of the utility, with metallic core encased in 
a protective jacket for corrosion protection, detectable by metal detector when tape is buried up 
to 30 inches deep; colored as follows when required by utility purveyor: 

1. Red:  Electric. 
2. Yellow:  Gas, oil, steam, and dangerous materials. 
3. Orange:  Telephone and other communications. 
4. Blue:  Water systems. 
5. Green:  Sewer systems. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earthwork 
operations. 

B. Preparation of subgrade for earthwork operations including removal of vegetation, topsoil, 
debris, obstructions, and deleterious materials from ground surface is specified in Division 31 
Section "Site Clearing." 

C. Protect and maintain erosion and sedimentation controls, which are specified in Division 31 
Section "Site Clearing," during earthwork operations. 

D. Provide protective insulating materials to protect subgrades and foundation soils against 
freezing temperatures or frost. 

E. Construct temporary roadway across football field for truck traffic to haul off all excavated soils 
and import material for the construction of football field.  Roadways to be built out of well-graded 
relatively clean sands and gravels.  See geotechnical report for recommendations 

DEWATERING 

F. Prevent surface water and ground water from entering excavations, from ponding on prepared 
subgrades, and from flooding Project site and surrounding area. 

G. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 

1. Reroute surface water runoff away from excavated areas.  Do not allow water to 
accumulate in excavations.  Do not use excavated trenches as temporary drainage 
ditches. 

2. Install a dewatering system to keep subgrades dry and convey ground water away from 
excavations.  Maintain until dewatering is no longer required. 

3.2 EXPLOSIVES – Not Allowed 

3.3 EXCAVATION, GENERAL 

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of 
surface and subsurface conditions encountered.  Unclassified excavated materials may include 
rock, soil materials, and obstructions.  No changes in the Contract Sum or the Contract Time 
will be authorized for rock excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials 
and rock, replace with satisfactory soil materials. 

2. Remove rock to lines and grades indicated to permit installation of permanent 
construction without exceeding the following dimensions: 
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a. 24 inches outside of concrete forms other than at footings. 
b. 12 inches outside of concrete forms at footings. 
c. 6 inches outside of minimum required dimensions of concrete cast against grade. 
d. Outside dimensions of concrete walls indicated to be cast against rock without 

forms or exterior waterproofing treatments. 
e. 6 inches beneath bottom of concrete slabs on grade. 
f. 6 inches  beneath pipe in trenches, and the greater of 24 inches wider than pipe or 

42 inches wide. 

3.4 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch If 
applicable, extend excavations a sufficient distance from structures for placing and removing 
concrete formwork, for installing services and other construction, and for inspections. 

1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  
Excavate by hand to final grade just before placing concrete reinforcement.  Trim bottoms 
to required lines and grades to leave solid base to receive other work. 

2. Pile Foundations:  Stop excavations 6 to 12 inches above bottom of pile cap before piles 
are placed.  After piles have been driven, remove loose and displaced material.  
Excavate to final grade, leaving solid base to receive concrete pile caps. 

3. Excavation for Underground Basins, Vaults or Electrical Utility Structures:  Excavate to 
elevations and dimensions indicated within a tolerance of plus or minus 1 inch.  Do not 
disturb bottom of excavations intended as bearing surfaces. 

3.5 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, 
and subgrades. 

3.6 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Excavate trenches to allow installation of top of pipe below frost line. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 
conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe 
or conduit, unless otherwise indicated. 

1. Clearance:  12 inches each side of pipe or conduit. 

C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of 
pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels 
of pipes and for joints, fittings, and bodies of conduits.  Remove projecting stones and sharp 
objects along trench subgrade. 

1. For pipes and conduit less than 6 inches in nominal diameter and flat-bottomed, multiple-
duct conduit units, hand-excavate trench bottoms and support pipe and conduit on an 
undisturbed subgrade. 
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2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to 
support bottom 90 degrees of pipe circumference.  Fill depressions with tamped sand 
backfill. 

3. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding 
bearing material to allow for bedding course. 

3.7 SUBGRADE INSPECTION 

A. Notify Architect when excavations have reached required subgrade. 

B. If Architect determines that unsatisfactory soil is present, continue excavation and replace with 
compacted backfill or fill material as directed. 

C. Proof-roll subgrade below the building slabs and pavements with heavy pneumatic-tired 
equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or 
saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 
perpendicular to first direction.  Limit vehicle speed to 3 mph. 

2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons 
or vehicle with similar unit axel weight. 

3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 
determined by Architect, and replace with compacted backfill or fill as directed. 

D. Authorized additional excavation and replacement material will be paid for according to Contract 
provisions for unit prices and changes in the Work. 

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by Architect, without additional compensation. 

3.8 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of 
concrete foundation or footing to excavation bottom, without altering top elevation.  Lean 
concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved by 
Architect. 

1. Fill unauthorized excavations under other construction or utility pipe as directed by 
Architect. 

3.9 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  
Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations.   



Ogden School District 
Edison Elementary Demolition 

 

EARTH MOVING                                                                                                                                   312000 - 9 
 

 

3.10 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the following: 

1. Construction below finish grade including, where applicable subdrainage. 
2. Surveying locations of underground utilities for Record Documents. 
3. Testing and inspecting underground utilities. 
4. Removing concrete formwork. 
5. Removing trash and debris. 
6. Removing temporary shoring and bracing, and sheeting. 
7. Installing permanent or temporary horizontal bracing on horizontally supported walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 

3.11 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding 
course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, 
and bodies of conduits. 

C. Backfill trenches excavated under footings and within 18 inches of bottom of footings with 
satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is specified in 
Division 03 Section "Cast-in-Place Concrete." 

D. Provide 4-inch- thick, concrete-base slab support for piping or conduit less than 12 inches below 
surface of roadways.  After installing and testing, completely encase piping or conduit in a 
minimum of 4 inches of concrete before backfilling or placing roadway subbase. 

E. Place and compact initial backfill of subbase material or satisfactory soil, free of particles larger 
than 1 inch in any dimension, to a height of 12 inches over the utility pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both 
sides and along the full length of utility piping or conduit to avoid damage or displacement 
of piping or conduit.  Coordinate backfilling with utilities testing. 

F. Controlled Low-Strength Material:  Place initial backfill of controlled low-strength material to a 
height of 12 inches over the utility pipe or conduit. 

G. Backfill voids with satisfactory soil while installing and removing shoring and bracing. 

H. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

I. Controlled Low-Strength Material:  Place final backfill of controlled low-strength material to final 
subgrade elevation. 

J. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches 
below subgrade under pavements and slabs. 
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3.12 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 
material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 

1. Under grass and planted areas, use satisfactory soil material. 
2. Under walks and pavements, use satisfactory soil material. 
3. Under steps and ramps, use engineered fill. 
4. Under footings and foundations, use engineered fill. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 

3.13 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain 
frost or ice. 

2. Remove and replace, or scarify and air dry otherwise satisfactory soil material that 
exceeds optimum moisture content by 2 percent and is too wet to compact to specified 
dry unit weight. 

3.14 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 12-inches in loose depth for material 
compacted by heavy compaction equipment, and not more than 4 inches in loose depth for 
material compacted by hand-operated tampers.  Reduce loose depths as needed to achieve 
required compactions. 

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and 
uniformly along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum dry unit weight 
according to ASTM D 698 or ASTM D 1557: 
1. Synthetic Turf Football Field and Paved Areas: Compact top 12" of subgrade and each 

layer of backfill or fill material at 95% maximum dry density for cohesive material or 95% 
relative dry density for cohesionless material.  Scarify and moisture condition to within 2% 
of optimum moisture and recompact subgrade. 

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each 
layer of backfill or fill soil material at 95 percent. 

3. Under lawn or unpaved areas, scarify and recompact top 6 inches below subgrade and 
compact each layer of backfill or fill soil material at 85 percent. 

4. For utility trenches, compact each layer of initial and final backfill soil material at 85 
percent if in landscaping areas or 95 percent if under artificial turf, structures, pavements, 
or walks. 
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3.15 GRADING 

A. General: Uniformly laser grade areas within contract limits under this section, including adjacent 
transition areas, free of irregular surface changes.  Smooth finished surface within specified 
tolerances, compact with uniform levels or slopes between points where elevations are 
indicated, or between such points and existing grades.  

1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances. 

B. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish 
subgrades to required elevations within the following tolerances: 

1. Lawn or Unpaved Areas:  Plus or minus 1 inch. 
2. Walks:  Plus or minus 1 inch 
3. Pavements:  Plus or minus 1/2 inch 

 
     A.   Finish surfaces free from irregular surface changes, and as follows: 
 

    1. Unpaved Areas: Finish areas to receive topsoil to within not more than 1/4" above or 
below required subgrade elevations. 

    2. Walks:  Shape surface of areas under walks to line, grade and cross-section, with finish 
surface not more than 1/4" above or below required subgrade elevation. 

    3. Pavements: Shape surface of areas under pavement to line, grade and cross-section, 
with finish surface not more than 1/4" above or below required subgrade elevation. 
Provide final grades within a tolerance of 1/4" when tested with a 10' straightedge. 

    4. Synthetic Turf:  Shape surface of areas under synthetic turf to line, grade and 
cross-section, with finish surface not more than 1/4" above or below required subgrade 
elevation.  

    5. Compaction:  After grading, compact subgrade surfaces to the depth and indicated 
percentage of maximum or relative density for each area classification. 

3.16 SUBSURFACE DRAINAGE 

A. Subdrainage Pipe:  Specified in Division 33 Section "Subdrainage." 

B. Subsurface Drain:  Place subsurface drainage geotextile around perimeter of subdrainage 
trench.  Place a 6-inch course of filter material on subsurface drainage geotextile to support 
subdrainage pipe.  Encase subdrainage pipe in a minimum of 12 inches of filter material, placed 
in compacted layers 6 inches thick, and wrap in subsurface drainage geotextile, overlapping 
sides and ends at least 6 inches. 

1. Compact each filter material layer to 85 percent of maximum dry unit weight according to 
ASTM D 698 with a minimum of two passes of a plate-type vibratory compactor. 

C. Drainage Backfill:  Place and compact filter material over subsurface drain, in width indicated, to 
within 12 inches of final subgrade, in compacted layers 6 inches thick.  Overlay drainage backfill 
with 1 layer of subsurface drainage geotextile, overlapping sides and ends at least 6 inches. 

1. Compact each filter material layer to 85 percent of maximum dry unit weight according to 
ASTM D 698 with a minimum of two passes of a plate-type vibratory compactor]. 
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2. Place and compact impervious fill over drainage backfill in 6-inch- thick compacted layers 
to final subgrade. 

3.17 SUBBASE AND BASE COURSES 

A. Place subbase and base course on subgrades free of mud, frost, snow, or ice. 

 

B. On prepared subgrade, place subbase and base course under pavements and walks as follows: 

1. Install separation geotextile on prepared subgrade according to manufacturer's written 
instructions, overlapping sides and ends where called for on details and on plans. 

2. Place base course material over subbase course under hot-mix asphalt pavement. 
3. Shape subbase and base course to required crown elevations and cross-slope grades. 
4. Place subbase and base course 6 inches or less in compacted thickness in a single 

layer. 
5. Place subbase and base course that exceeds 6 inches in compacted thickness in layers 

of equal thickness, with no compacted layer more than 6 inches thick or less than 3 
inches thick. 

6. Compact subbase and base course at optimum moisture content to required grades, 
lines, cross sections, and thickness to not less than 95 percent of maximum dry unit 
weight according to ASTM D 698 or ASTM D 1557. 

3.18 DRAINAGE COURSE 

A. Place drainage course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-
on-grade as follows: 

1. Install subdrainage geotextile on prepared subgrade according to manufacturer's written 
instructions, overlapping sides and ends. 

2. Place drainage course 6 inches or less in compacted thickness in a single layer. 
3. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal 

thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick. 
4. Compact each layer of drainage course to required cross sections and thicknesses to not 

less than 95 percent of maximum dry unit weight according to ASTM D 698. 

3.19 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent geotechnical engineering testing 
agency to perform field quality-control testing. 

B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with 
subsequent earthwork only after test results for previously completed work comply with 
requirements. 

C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed 
to verify design bearing capacities.  Subsequent verification and approval of other footing 
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subgrades may be based on a visual comparison of subgrade with tested subgrade when 
approved by Architect. 

D. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, 
ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the following 
locations and frequencies: 

1. Paved and Field Areas:  At subgrade and at each compacted fill and backfill layer, at 
least 1 test for every 2000 sq. ft. or less of paved area or building slab, but in no case 
fewer than 3 tests. 

2. Foundation Wall Backfill:  At each compacted backfill layer, at least 1 test for each 100 
feet or less of wall length, but no fewer than 2 tests. 

3. Trench Backfill:  At each compacted initial and final backfill layer, at least 1 test for each 
150 feet or less of trench length, but no fewer than 2 tests. 

E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 
compaction specified, scarify and moisten or aerate, or remove and replace soil to depth 
required; recompact and retest until specified compaction is obtained. 

3.20 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep 
free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Architect; reshape 
and recompact. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, 
backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to greatest extent possible. 

3.21 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal:  Remove surplus satisfactory soil and waste material, including unsatisfactory soil, 
trash, and debris, and legally dispose of it off Owner's property. 

B. Disposal:  Transport surplus satisfactory soil to designated storage areas on Owner's property.  
Stockpile or spread soil as directed by Architect. 

1. Remove waste material, including unsatisfactory soil, trash, and debris, and legally 
dispose of it off Owner's property. 

END OF SECTION 312000 
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SECTION 311000 - SITE CLEARING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 
1. Removing existing sod as indicated on demolition plan. 
2. Clearing and grubbing. 
3. Stripping and stockpiling topsoil. 
4. Removing above- and below-grade site improvements. 
5. Temporary erosion and sedimentation control measures. 

B. Related Sections include the following: 
1. Division 01 Section "Temporary Facilities and Controls" for temporary utilities, temporary 

construction and support facilities, temporary security, protection facilities, and temporary 
erosion and sedimentation control procedures. 

2. Division 31 Section "Earth Moving" for soil materials, excavating, backfilling, and site 
grading. 

3. Division 23 Section "Turf and Grasses" for finish grading including preparing and placing 
planting soil mixes and testing of topsoil material. 

 
 

1.3 DEFINITIONS 

A. Topsoil:  Natural or cultivated surface-soil layer containing organic matter and sand, silt, and 
clay particles; friable, pervious, and black or a darker shade of brown, gray, or red than 
underlying subsoil; reasonably free of subsoil, clay lumps, gravel, and other objects more than 2 
inches in diameter; and free of subsoil and weeds, roots, toxic materials, or other non-soil 
materials. 

1.4 MATERIAL OWNERSHIP 

A. Except for stripped topsoil or other materials indicated to remain Owner's property, cleared 
materials shall become Contractor's property and shall be removed from Project site. 
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1.5 SUBMITTALS 

A. Photographs or videotape, sufficiently detailed, of existing conditions of trees and plantings, 
adjoining construction, and site improvements that might be misconstrued as damage caused 
by site clearing. 

B. Record drawings, according to Division 01 Section "Project Record Documents," identifying and 
accurately locating capped utilities and other subsurface structural, electrical, and mechanical 
conditions. 

1.6 QUALITY ASSURANCE 

A. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01 Section "Project Management and Coordination." 

1.7 PROJECT CONDITIONS 

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during site-clearing operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by authorities 
having jurisdiction. 

B. Improvements on Adjoining Property:  Authority for performing site clearing indicated on 
property adjoining Owner's property will be obtained by Owner before award of Contract. 

1. Do not proceed with work on adjoining property until directed by Architect. 

C. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's 
premises where indicated. 

D. Utility Locator Service:  Notify utility locator service for area where Project is located before site 
clearing. 

E. Do not commence site clearing operations until temporary erosion and sedimentation control 
measures are in place. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. Satisfactory Soil Materials:  Requirements for satisfactory soil materials are specified in 
Division 31 Section "Earth Moving." 

1. Obtain approved borrow soil materials off-site when satisfactory soil materials are not 
available on-site. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction. 

B. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to Owner. 

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Provide temporary erosion and sedimentation control measures to prevent soil erosion and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 
according to requirements of authorities having jurisdiction, sediment and erosion control 
Drawings, a sediment and erosion control plan, specific to the site, that complies with 
EPA 832/R-92-005 or requirements of authorities having jurisdiction, whichever is more 
stringent. 

B. Inspect, repair, and maintain erosion and sedimentation control measures during construction 
until permanent vegetation has been established. 

C. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during 
removal. 

3.3 UTILITIES 

A. Owner will arrange for disconnecting and sealing indicated utilities that serve existing structures 
before site clearing, when requested by Contractor. 

1. Verify that utilities have been disconnected and capped before proceeding with site 
clearing. 

B. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed. 

1. Arrange with utility companies to shut off indicated utilities. 
2. Owner will arrange to shut off indicated utilities when requested by Contractor. 

C. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless 
permitted under the following conditions and then only after arranging to provide temporary 
utility services according to requirements indicated: 

1. Notify Architect not less than two days in advance of proposed utility interruptions. 
2. Do not proceed with utility interruptions without Architect's written permission. 

D. Excavate for and remove underground utilities indicated to be removed. 

E. Removal of underground utilities is included in Division 21, Division 22, Division 26, Division 27, 
and Division 28 Sections covering site utilities. 
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3.4 CLEARING AND GRUBBING 

A. Remove obstructions, grass, and other vegetation to permit installation of new construction. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material 
unless further excavation or earthwork is indicated. 

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches and 
compact each layer to a density equal to adjacent original ground. 

3.5 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 

B. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling with 
underlying subsoil or other waste materials. 

1. Remove subsoil and non-soil materials from topsoil, including trash, debris, weeds, roots, 
and other waste materials. 

C. Stockpile topsoil materials away from edge of excavations without intermixing with subsoil.  
Grade and shape stockpiles to drain surface water.  Cover to prevent windblown dust. 

1. Limit height of topsoil stockpiles to 120 inches. 
2. Dispose of excess topsoil as specified for waste material disposal. 
3. Stockpile surplus topsoil to allow for re-spreading deeper topsoil. 

3.6 SITE IMPROVEMENTS 

A. Remove existing above-grade and below-grade improvements as indicated and as necessary to 
facilitate new construction.  Refer to project plans for improvements to be abandoned in place. 

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut length of 
existing pavement to remain before removing existing pavement.  Saw-cut faces 
vertically. 

2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion. 

3.7 DISPOSAL 

A. Disposal:  Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, 
and waste materials including trash and debris, and legally dispose of them off Owner's 
property. 

1. Separate recyclable materials produced during site clearing from other non-recyclable 
materials.  Store or stockpile without intermixing with other materials and transport them 
to recycling facilities. 
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END OF SECTION 311000 
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SECTION 310700 GENERAL SITE CONSTRUCTION REQUIREMENTS 
 
PART 1 GENERAL  
 
 1.1 SUMMARY 
 

A. Includes But Not Limited to 
1. General procedures and requirements for Site Work. 

 
 
PART 2 PRODUCTS  -  Not Used 
 
 
PART 3 EXECUTION 
  
 3.1 PREPARATION 
 

A. Site Verification of Conditions 
1. 48 hours minimum prior to performing any work on site, contact Blue Stakes to 

arrange for utility location services. 
2. Perform minor, investigative excavations to verify location of various existing 

underground facilities at sufficient locations to assure that no conflict with the 
proposed work exists and sufficient clearance is available to avoid damage to 
existing facilities. 

3. Perform investigative excavating 5 days minimum in advance of performing any 
excavation or underground work. 

4. Upon discovery of conflicts or problems with existing facilities, notify Architect by 
phone or fax within 24 hours.  Follow telephone or fax notification with letter and 
diagrams indicating conflict or problem and sufficient measurements and details 
to evaluate problem. 

5. Notify Owner of utilities a minimum of 48 hours prior to any work taking place. 
 
 3.2 PREPARATION 
 

A. Protection 
1. Spillage  - 

a. Avoid spillage by covering and securing loads when hauling on or adjacent 
to public streets or highways. 

b. Remove spillage and sweep, wash, or otherwise clean project, streets, and 
highways. 

2. Dust Control  - 
a. Take precautions necessary to prevent dust nuisance, both on-site and 

adjacent to public and private properties. 
b. Correct or repair damage caused by dust. 

3. Erosion Control  - 
a. Take precautions necessary to prevent erosion and transportation of soil 

downstream, to adjacent properties, and into on-site or off-site drainage 
systems. 

b. Develop, install, and maintain an erosion control plan if required by law. 
c. Repair and correct damage caused by erosion. 

4. Existing Plants And Features  -  Do not damage tops, trunks, and roots of existing 
trees and shrubs on site which are intended to remain.  Do not use heavy 
equipment within branch spread.  Interfering branches may be removed only with 
permission of Architect.  Do not damage other plants and features which are to 
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remain. 
5. Protect site from fire caused by welding, cutting, smoking, or other sources of 

ignition. 
 

B. If specified precautions are not taken or corrections and repairs made promptly, Owner 
may take such steps as may be deemed necessary and deduct costs of such from 
monies due to Contractor.  Such action or lack of action on Owner's part does not 
relieve Contractor from responsibility for proper protection of the Work. 

 
C. Fees  
 1. Contractor shall be responsible for all off site street cut fees, encroachment permit 

fees, and bonding associated with the construction of the proposed facility. 
 
 3.3 REPAIR / RESTORATION 
 

A. Adjust existing covers, boxes, and vaults to grade. 
 

B. Replace broken or damaged covers, boxes, and vaults. 
 

C. Independently confirm size, location, and number of covers, boxes, and vaults which 
require adjustment. 

 
 3.4 FIELD QUALITY CONTROL 
 

A. Notify Architect 48 hours prior to performing excavation or fill work. 
 

B. If work has been interrupted by weather, scheduling, or other reason, notify Architect 24 
hours minimum prior to intended resumption of grading or compacting. 

 
C. Owner reserves right to require additional testing to re-affirm suitability of completed 

work including compacted soils which have been exposed to adverse weather 
conditions. 

 
 

END OF SECTION 310700 
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 SECTION 328400 - IRRIGATION SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. The irrigation system will be constructed using the irrigation, valves, piping, fittings, 

controllers, wiring, emitters, nozzles, etc., of sizes specified. 

2. Irrigation lines shown on the drawings are essentially diagrammatic. Locations of all 

irrigation heads, valves, piping, wiring, etc. will be modified only with the permission of 

the Owner’s Authorized Representative. 

3. It is the intention of these specifications, together with the accompanying drawings and 

reference materials, to accomplish the work of installing an irrigation system that will 

operate in an efficient and satisfactory manner according to the workmanlike standards 

established for the irrigation industry. 

a. As-built Irrigation Drawings: Contractor shall prepare as-built drawings which shall 

show deviations from the contract documents made during construction 

affecting the main line pipe, controller locations, remote control valves, manual 

drain valves, and all irrigation heads.  The drawings shall also indicate and show 

approved substitutions of size, materials and manufacturer's name and catalog 

number.  The Contractor will keep a record of all departures from the contract 

drawings that occur during construction. These shall be kept on a clean set of 

prints of the contract drawings.  

b. As-built Drawings shall be furnished to the Owner’s Authorized Representative at 

the time of the Inspection before any Substantial Completion Date will be issued. 

4. The work consists of furnishing and installing an underground irrigation system as shown 

on the drawings and specifications. Include all labor, equipment and materials and 

perform all operations in connection with the construction of the irrigation system. 

5. It will be the Contractor's responsibility to report to the Owner’s Authorized Representative 

any deviations between the drawings, specifications and the site. Failure to do so prior 

to the installing of equipment, and resulting in replacing, and/or relocating, will be done 

at the Contractor's expense.  

6. Permits and Fees: Obtain all permits and pay required fees to any governmental 

agency having jurisdiction over the work.  Inspections required by local ordinances 

during the course of construction shall be arranged as required.  On completion of the 

work, satisfactory evidence shall be furnished to the Owner's representative to show that 

all work has been installed in accordance with the ordinances and code requirements. 

See existing utilities paragraph below. 

7. Coordination: Coordinate and cooperate with other contractors to enable the work to 

proceed as rapidly and efficiently as possible. 

8. Inspection of Site: Installer shall acquaint himself with all site conditions.  Should utilities 

not shown on the plans be found during excavations notify the Owner’s Authorized 
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Representative. Failure to do so will make installer liable for any and all damage thereto 

arising from his operations subsequent to discovery of such utilities not shown on plans. 

9. Existing Utilities: Before any trenching, excavation or digging below the surface for any 

reason is begun, the Contractor shall have the area "Blue Staked" in order to determine 

as close as possible the location of all underground utilities. The Contractor will conduct 

his work in such a manner to protect all utilities from damage. It is the responsibility of the 

Contractor to repair or replace any damage incurred by the Contractor’s work or workers 

at no expense to the owner. 

10. Protection of Existing Site Conditions: The Contractor shall take necessary precautions to 

protect site conditions to remain.  Should damage be incurred, the Contractor shall 

repair the damage to its original condition at his own expense. 

11. Backflow Requirements, Inspections, and Tests: Each device shall be installed in 

compliance with the Utah State Plumbing codes and Utah Division of Public Water 

Supplies regulations.  Each device shall be tested within ten (10) days of installation and 

at least once yearly thereafter by a backflow technician licensed by the State of Utah.  

The location of each device shall be reported to the Owner’s Authorized Representative 

in writing within ten (10) days of installation.    

12. Irrigation Audit: Contractor shall coordinate an irrigation audit of the irrigation system.  

The irrigation audit shall be conducted by an Irrigation Association Certified Landscape 

Irrigation Auditor (CLIA). 

13. Guarantee: All work shall be guaranteed for compliance with the drawings and 

specifications for a period of one year after the date of substantial completion. The 

Contractor shall make good any deficiencies at the time he is notified of any faults, and 

place in satisfactory condition any damage to the buildings or grounds without cost to 

the Owner. All guarantees shall be in writing and approved by the Owner’s Authorized 

Representative before submitting to the Owner. 

14. The work covered by this section of the specifications consists of furnishing all labor, 

material, equipment and supplies in performing all operations in connection with 

irrigation system and all site work in strict accordance with this section of specifications 

and applicable drawings. 

15. Any minor items of labor or materials not specifically noted on the drawings or specifica-

tions; but obviously necessary for the proper completion of the work, are to be 

considered as incidental to and are to be included in the contract. 

1.3 DEFINITIONS 

A. Circuit Piping (Lateral Lines):  Downstream from control valves to sprinklers, specialties, and 

drain valves.  Piping is under pressure during flow. 

B. Main Piping:  Downstream from point of connection to water distribution piping to, and 

including, control valves.  Piping is under water-distribution-system pressure. 

C. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or 

for remote-control, signaling power-limited circuits. 

1.4 PERFORMANCE REQUIREMENTS 

A. Irrigation zone control shall be automatic operation with controller and automatic control 

valves. 
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B. Location of Sprinklers and Specialties:  Design location is approximate.  Make minor 

adjustments necessary to avoid plantings and obstructions such as signs and light standards.  

Maintain 100 percent irrigation coverage of areas indicated. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, operating 

characteristics, electrical characteristics, and furnished specialties and accessories. 

B. Qualification Data:  For qualified Installer. 

C. Controller Timing Schedule:  Indicate timing settings for each automatic controller zone. 

D. Maintenance Data: Submit maintenance data and parts lists for irrigation system materials and 

products. 

E. Supplier: Submit names, addresses, and phone numbers of the distributors of the materials 

and products used. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  Project site Foreman or Supervisor has at least five consecutive years of 

commercial irrigation installation experience.   

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, 

and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and 

moisture. 

B. Store plastic piping protected from direct sunlight.  Support to prevent sagging and bending. 

1.8 PROJECT CONDITIONS 

A. Interruption of Existing Water Service:  Do not interrupt water service to facilities occupied by 

Owner or others unless permitted under the following conditions and then only after arranging 

to provide temporary water service according to requirements indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption of water 

service. 

2. Do not proceed with interruption of water service without Owner's written permission. 
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PART 2 - PRODUCTS 

2.1 PIPES, TUBES, AND FITTINGS 

A. Comply with requirements in the piping schedule for applications of pipe, tube, and fitting 

materials, and for joining methods for specific services, service locations, and pipe sizes. 

B. PVC Pipe:   

1. Lateral pipes under 4” in size to be PVC SCH 40, lateral pipes 4” and larger to be Class 

315 PVC. Ratings to be printed on pipe. 

2. Main line pipes under 4” in size to be PVC SCH 40.  Ratings to be printed on pipe. 

3. All fitting for main line PVC pipe shall be PVC SCH 80. 

4. All fitting for lateral PVC pipe shall be PVC SCH 40. 

5. All sprinkler heads to be installed on swing pipe with two ½” spiral barbed ells and one 

street ell. 

6. All rotor heads to be installed on pre-manufactured PVC swing joints. 

7. All quick couplers shall be installed on pre-assembled swing joints with brass threaded 

inserts. 

2.2 PIPING JOINING MATERIALS 

A. Solvent Cements for Joining PVC Piping shall be IPS Weld-On-Line - No. P-70 Primer and No. 

711 Cement, for PVC socket fittings for use on all pipe fittings. 

2.3 ENCASEMENT FOR PIPING (SLEEVES) 

A. Standard:  PVC Schedule 40 

2.4 MANUAL VALVES 

A. Gate Valves (Isolation Valves):  Resilient wedge type with 2” operating nut. 

B. Manual Drain Valves:  Mueler Orseal 

2.5 AUTOMATIC CONTROL VALVES 

A. Existing: Various manufacturers  

B. Automatic Control Valves:  Rain Bird PEB Valves 

2.6 SPRINKLERS 

A. General Requirements:  Designed for uniform coverage over entire spray area indicated at 

available water pressure.  Nozzle patterns are to provide complete coverage and be 

compatible with the adjacent heads and nozzles.  Contractor shall adjust patterns to provide 

adequate coverage. 
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B. Existing. Contractor to field verify. 

C. See plans for manufacturer and descriptions. 

2.7 QUICK COUPLERS 

A. Brass Quick-Coupling Valve – Rain Bird – 44LRC 

B. Ten Inch Round Valve Box 

C. Brass riser and triple swing joint 

D. Brass Quick Coupling Key – Rain Bird 44K 

E. Hose Swivel – Rain Bird SH-1 (1” x 3/4”) 

2.8 CONTROLLER 

A.  Controller – Rain Bird ESP-LXME/F, 36 Station Wall Mounted.  

1. Mounted in Stainless Steel Cabinet, see Electrical 

2. Provide hardware necessary for connections, 

2.9 BOXES FOR AUTOMATIC CONTROL VALVES 

A. Control Valve Boxes shall be ‘T’ Type bolt down lid, as manufactured by Carson-Brooks, 

Ametek, or approved equal. 

B. Color of lid shall be: 

1. Green in turf areas. 

2. Brown or tan in shrub areas with bark mulch. 

3. Gray in rock or stone mulch areas. 

C. Drain Material: ¾” clean washed gravel 

2.10 POINT OF CONNECTION 

A. Backflow Preventer: Wilkins/Zurn 475XL 2-1/2” Reduced Pressure Backflow Preventer 

B. Master Valve: Rain Bird 300 BPES 3” Valve 

C. Flow Sensor: Rain Bird FS200B Brass Tee Flow Sensor  

2.11 CONTROL WIRE 

A. Control wire shall be direct burial cable PE insulated type. 

1. Irrigation Wire Color Standards 

a. 14 ga. Ground – White 
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b. 14 ga. Ground Spare – Blue 

c. 18 ga. multi-strand Hot and Spare wires (not to exceed 2500’) 

B. For all wire connections to remote control valves and all splices of wire in the field, us ‘Snug 

Nuts’ or 3M DBY waterproof grease filled wire connectors.  All wire splices shall be in a box. 

C. All irrigation wiring under asphalt, concrete, or any other hard surface needs to be in its own 

conduit. 

D. Three foot (3’) expansion loop required at all corners. 

E. All wires labeled in the controller and at the valve boxes. 

PART 3 - EXECUTION 

3.1 WATER PRESSURE:  The contractor, prior to installing the system, must verify existing water 

pressure.  If there is a failure to obtain the needed pressure or if an excess of pressure exists for 

normal operation, the contractor shall contact the Architect for any adjustments to the system.  

Failure to report any discrepancies in pressure due to whatever reason, and installation done 

prior to notification of Architect shall be done at the expense of the contractor. 

3.2 EARTHWORK 

A. Excavating, trenching, and backfilling are specified in Division 2 Section "Earthwork." 

B. Trenches shall be dug as deep and wide as necessary to properly place the irrigation piping.  

All trenches shall be backfilled and tamped sufficiently to insure no settling of the surface. 

C. The contractor, in placing the irrigation lines, etc. may uncover material not suitable for finish 

grading.  This material shall be removed from the site.  After the installation of the lines, the 

finished grading shall be smoothed over and restored to its original condition, using additional 

topsoil where necessary.  

D. Where existing pavements must be cut to install irrigation system, cut smoothly to straight lines 

6" wider than trench.  Repair or replace pavement cuts with equivalent materials and finishes. 

3.3 PIPING INSTALLATION 

A. Install pipes as detailed in drawings. 

B. Location and Arrangement:  The plans show the general areas for irrigation only. Contractor to 

repair irrigation in all areas disturbed or affected by this construction. 

C. Bedding Material:  A bedding material shall be placed a minimum of 3" in all directions around 

all pipes prior to backfilling.   

D. Install piping at minimum uniform slope of 0.5 percent down toward drain valves. 

E. Install piping free of sags and bends. 
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F. Main line pipe and lateral pipes shall not be in the same trench. Multiple lateral pipes in the 

same trench shall be separated by 6” out-to-out minimum. 

G. Install fittings for changes in direction and branch connections. 

H. Lay piping on solid subbase, uniformly sloped without humps or depressions. 

I. Install PVC piping in dry weather when temperature is above 40 deg F.  Allow joints to cure at 

least 24 hours at temperatures above 40 deg F before testing. 

J. Install piping in sleeves under parking lots, roadways, sidewalks, dry stream bed, and other 

hardscape materials. 

K. Install sleeves as detailed. 

3.4 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 

assembly. 

C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 

threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and 

restore full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 

threading is specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged.  Do not use pipe sections that have cracked or open welds. 

D. Flanged Joints:  Select rubber gasket material, size, type, and thickness for service application.  

Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

E. Ductile-Iron Piping Gasketed Joints:  Comply with AWWA C600 and AWWA M41. 

F. PVC Piping Solvent-Cemented Joints:  Clean and dry joining surfaces.  Join pipe and fittings 

according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 

cements. 

2. PVC Pressure Piping:  Join schedule number, ASTM D 1785, PVC pipe and PVC socket 

fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and 

socket fittings according to ASTM D 2855. 

3. PVC Nonpressure Piping:  Join according to ASTM D 2855. 

3.5 VALVE INSTALLATION 

A. Underground Curb Valves:  Install in curb-valve casings with tops flush with grade. 

B. Aboveground Valves:  Install as components of connected piping system. 
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C. Manual Drain Valves:  Install manual drain valves at all low points and at each valve cluster on 

irrigation pressure line. Handle keys shall operate all manual drain valves. Drain valves shall be 

provided with a gravel sump not less than 12" X 12" X 18” in size and with gravel ¾” to 1” in size 

to insure continued dependable drainage.  Cover drain material with landscape filter fabric 

and backfill remainder with excavated material.  Install manual drain valve at all low points 

along mainline. 

D. Quick Coupler Valve:  Install as per details with brass riser and pre-manufactured swing joint.  

Place one quick coupler where noted on the plans. 

3.6 SPRINKLER SYSTEM HEADS 

A. Install sprinkler system as detailed and as per manufacturer’s recommendations to provide 

complete coverage in landscape areas. 

3.7 AUTOMATIC IRRIGATION-CONTROL SYSTEM INSTALLATION 

A. Controller and Wires:  Installation as per details. 

3.8 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest 

until no leaks exist. 

2. Operational Test:  After electrical circuitry has been energized, operate controllers and 

automatic control valves to confirm proper system operation. 

3. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 

and equipment. 

B. Any irrigation product will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.9 STARTUP SERVICE 

A. Perform startup service. 

1. Complete installation and startup checks according to manufacturer's written 

instructions. 

2. Verify that controllers are installed and connected according to the Contract 

Documents. 

3. Verify that electrical wiring installation complies with manufacturer's submittal. 

3.10 ADJUSTING 

A. Adjust settings of controllers. 
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B. Adjust automatic control valves to provide flow rate at rated operating pressure required for 

each sprinkler circuit. 

C. Adjust sprinklers and devices, except those intended to be mounted aboveground, so they will  

be flush with finish grade. 

3.11 CLEANING 

A. Flush dirt and debris from piping before installing sprinklers and other devices. 

3.12 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain all irrigation 

components. 

3.13 INSPECTION 

A. At the time of final inspection the entire system must be tested in the presence of the Owner’s 

Authorized Representative. 

B. Before the final inspection is complete the contractor must furnish as-built drawings.  These 

should be updated on a daily basis to assure accuracy.  The drawings must show the location 

of all valves, pipe, heads, controller, control lines, and drain valves used on the job.  These 

drawings and maintenance manuals must be submitted at the time of final inspection or in 

accordance to the general conditions. 

C. Irrigation Audit: Contractor shall coordinate an irrigation audit of the irrigation system.  The 

irrigation audit shall be conducted by an Irrigation Association Certified Landscape Irrigation 

Auditor (CLIA).  

1. A Third party audit verifying the distribution uniformity (DU) of the system in needed. 

Minimum requirements are 70% for the rotors and 50% for the spray heads. 

2. Provide results to Owner 

3.14 GUARANTEE 

A. One year warranty required.   

END OF SECTION 328400 
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SECTION 329000 - LANDSCAPE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Plants. 

2. Planting soils. 

3. Tree stabilization. 

4. Seeding 

5. Sodding. 

6. Turf renovation. 

 

B. Related Sections: 

1. Section "Temporary Tree Protection" for protecting, trimming, pruning, repairing, and 

replacing existing trees to remain that interfere with, or are affected by, execution of the 

Work. 

2. Section "Site Clearing" for topsoil stripping and stockpiling. 

3. Section "Earthwork" for excavation, filling and backfilling, and rough grading. 

4. Section "Irrigation Systems" for landscape irrigation. 

1.3 SUBMITTALS 

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

B. Samples for Verification:   

C. Qualification Data:  For qualified landscape Installer. 

D. Product Certificates:  For soil amendments and fertilizers, from manufacturer. 

E. Material Test Reports:  For existing and imported topsoil. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful 

landscape establishment. 
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B. Soil-Testing Laboratory Qualifications:  An independent laboratory or university laboratory, 

recognized by the State Department of Agriculture, with the experience and capability to 

conduct the testing indicated and that specializes in types of tests to be performed. 

C. Soil Analysis:  For each un-amended soil type, furnish soil analysis and a written report by a 

qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, 

and clay content; cation exchange capacity; deleterious material; pH; and mineral and plant-

nutrient content of the soil. 

D. Plants - Provide quality, size, genus, species, and variety of plants indicated, complying with 

applicable requirements in ANSI Z60.1. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Seed:  

B. Sod:  Harvest, deliver, store, and handle sod according to requirements in this specifications.  

Deliver sod in time for planting within 24 hours of harvesting.  Protect sod from breakage and 

drying. 

1.6 MAINTENANCE 

A. Maintain seed/sod through warranty period. 

1.7 WARRANTY 

A. Special Warranty:  Installer agrees to repair or replace plantings and accessories that fail in 

materials, workmanship, or growth within specified warranty period. 

B. Warranty Period: three growing months from date of Substantial Completion. Growing months 

considered April through September. 

PART 2 - PRODUCTS 

2.1 ORGANIC SOIL AMENDMENTS 

A. Compost:  Well-composted, stable, and weed-free organic matter 

2.2 FERTILIZERS 

A. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of 

fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea 

formaldehyde, phosphorous, and potassium. 

B. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble 

nitrogen, phosphorus, and potassium. 
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2.3 PLANTING SOILS 

A. Planting Soil:  Imported topsoil or manufactured topsoil from off-site sources.  Obtain topsoil 

displaced from naturally well-drained construction or mining sites where topsoil occurs at least 

4 inches deep; do not obtain from, bogs, or marshes. 

1. Soil to be amended to meet the following minimum requirements: 

    PH         5.0 – 8.2 

    Soluble Salts      <4 ds/m or mmho/cm 

    Sodium Absorption Ratio (SAR)  3 – 7 

    Organic Matter      >1% 

    Sand        <70% 

    Silt         <70% 

    Clay        <30% 

2.4 MULCHES 

A. Bark Mulch:  This material shall be a clean medium coarseness shredded pine, fir, or cedar 

bark free of sticks, stones, clay or foreign materials. 

B. Stone Mulch – Compacted:  This material shall be ‘Wasatch Chat’ as produced by Staker 

Parson, SLC, UT 

1. Geoptextile Fabric / Landscape Fabric: Landscape fabric to be non-woven weed barrier 

geotextile fabric with elongation less than 50 percent. Basic weight 3.0 oz/sq yd with a 

water flow rate greater thatn 40 gal/min/sqft. Submit sample for approval. Securing pins 

shall be galvanized steel 0.09 inch diameter, U-shaped with 6 inch legs. 

2.5 SEED 

A. The seed mixture shall meet the minimum tested requirements of any Utah State Seed Law. The 

seed shall be the current year’s crop, guaranteed by the supplier. The seed mix is based on a 

Pure Live Seed (PLS) basis with no noxious weeds and no more than 1/10% weed seed. 

B. Seed Mix – Supply seed as specified on the Drawings. 

 

1. Seed shall be fresh, clean, new crop seed complying with tolerance for purity and 

germination established by Official Seed Analysts of North America. Provide an analysis 

of the seed mix as specified. 

C. Hydroseeding Mulch: Mulch material consisting of natural fibers and binders. 

2.6 SOD 

A. Sod:  Furnish viable sod of uniform density, color, and texture, strongly rooted, and capable of 

vigorous growth and development when planted.  Sod to be free of weeds and other foreign 

plants and materials. 

2.7 CONCRETE EDGING 

A. Concrete: 3000 psi compressive strength mix. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to be planted for compliance with requirements and other conditions affecting 

performance. 

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

C. If contamination by foreign or deleterious material or liquid is present in soil within a planting 

area, remove the soil and contamination as directed by Architect and replace with new 

planting soil. 

3.2 PREPARATION AND TOPSOIL PLACEMENT 

A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and 

plantings from damage caused by planting operations. 

B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of 

soil-bearing water runoff or airborne dust to adjacent properties and walkways. 

C. Place topsoil at the following compacted thicknesses: 

1. Turf areas: 2 inches 

3.3 WEED-CONTROL BARRIERS 

A. Install geotextile fabric weed-control barrier before installing stone mulch according to 

manufacturer’s written instructions.  Completely cover area to be mulched. Overlapping edges 

a minimum of 6 inches and secure seams with galvanized pins. 

3.4 MULCHING 

A. Mulch backfilled surfaces of planting areas and other areas indicated. 

1. Bark mulch to be placed around trees in turf areas. 

2. Stone mulch to be placed around utility areas as noted on the plans. 

3.5 TURF AREA PREPARATION 

A. Limit turf to repair of existing areas disturbed by construction activities. Limit subgrade 

preparation to areas to be planted. 

B. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 4 inches.  Remove 

stones larger than 1 inch in any dimension and sticks, roots, rubbish, and other extraneous 

matter and legally dispose of them off Owner's property. 

C. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly 

fine texture.  Grade to within plus or minus 1/2 inch of finish elevation.  Roll and rake, remove 
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ridges, and fill depressions to meet finish grades.  Limit finish grading to areas that can be 

planted in the immediate future. 

D. Moisten prepared area before planting if soil is dry.  Water thoroughly and allow surface to dry 

before planting.  Do not create muddy soil. 

E. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if 

eroded or otherwise disturbed after finish grading. 

3.6 SEEDING 

A. Grade seeded areas and remove debris. Uniform and smooth grades are required. 

B. Apply commercial fertilizer on bare soil immediately prior to seed application. Fertilizer 

application to be determined based on soil analysis. 

C. If a crust has formed on the soil, loosen the ground surface to a depth of one inch. The soil 

shall be moist enough to permit it to be worked properly. It shall not be so dry it is powdery nor 

so wet that it will puddle, or become hard when it dries. 

D. Remove all weeds from areas to be seeded. All areas to be seeded shall be weed free at the 

time of seeding. 

E. The Contractor shall prepare only enough ground that can be seeded within 24 hours 

thereafter. 

F. No seeding shall be done immediately after a rain or if the prepared surface has been 

compacted without first loosening the surface. 

G. Broadcast Seed and Mulch 

1. Use the two step hydro-seeding method of seeding. 

a. Prepare the seed bed as specified 

b. Combine the seed mixture as specified with Silva Fiber Mulch at a rate of 300 

pounds per acre. 

c. Fill the tank(s) with water, agitating of these materials into a well-mixed slurry 

suspension, and spraying the mixture under pressure onto the prepared seedbed 

of all disturbed areas. 

d. Apply mulch within 24 hours after seeding or before precipitation falls. 

e. Apply wood fiber mulch at a rate of 2000 lbs with 5000 gallons per acre. Apply 

mulch to form an even cover over the seeded area. 

f. No seeding shall be done when the wind velocities exceed 5 miles per hour. 

g. The area to be seeded shall be staked in segments to control application rates 

and verify coverage. 

H. Seeding time shall be between May 15 and September 15, and when the irrigation system is 

functioning properly. 

3.7 SODDING 

A. Lay sod within 24 hours of harvesting.  Do not lay sod if dormant or if ground is frozen or muddy. 
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B. Apply commercial fertilizer on bare soil immediately prior to seed application. Fertilizer 

application to be determined based on soil analysis. 

C. Lay sod to form a solid mass with tightly fitted joints.  Butt ends and sides of sod; do not stretch 

or overlap.  Stagger sod strips or pads to offset joints in adjacent courses.  Avoid damage to 

subgrade or sod during installation.  Tamp and roll lightly to ensure contact with subgrade, 

eliminate air pockets, and form a smooth surface.  Work sifted soil or fine sand into minor 

cracks between pieces of sod; remove excess to avoid smothering sod and adjacent grass.  

Sod to be ½” below top of adjacent concrete.  

D. Saturate sod with fine water spray within two hours of planting.  During first week after planting, 

water daily or more frequently as necessary to maintain moist soil to a minimum depth of 1-1/2 

inches below sod. 

3.8 TURF RENOVATION 

A. Renovate existing turf. 

B. Renovate existing turf damaged by Contractor's operations, such as storage of materials or 

equipment and movement of vehicles. 

C. Remove sod and vegetation from diseased or unsatisfactory turf areas; do not bury in soil. 

D. Remove topsoil containing foreign materials such as oil drippings, fuel spills, stones, gravel, and 

other construction materials resulting from Contractor's operations, and replace with new 

planting soil. 

E. Mow, core aerate, and rake existing turf. 

F. Remove weeds before seeding or sodding.  Where weeds are extensive, apply selective 

herbicides as required.  Do not use pre-emergence herbicides. 

G. Remove waste and foreign materials, including weeds, soil cores, grass, vegetation, and turf, 

and legally dispose of them off Owner's property. 

H. Till stripped, bare, and compacted areas thoroughly to a soil depth of 4 inches. 

I. Apply soil amendments and initial fertilizers required for establishing new turf and mix thoroughly 

into top 4 inches of existing soil.  Install new planting soil to fill low spots and meet finish grades. 

J. Water newly planted areas and keep moist until new turf is established. 

3.9 TURF MAINTENANCE 

A. Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and 

performing other operations as required to establish healthy, viable turf.   

B. Mow turf as soon as top growth is tall enough to cut.  Repeat mowing to maintain specified 

height without cutting more than 1/3 of grass height.  Remove no more than 1/3 of grass-leaf 

growth in initial or subsequent mowings.  Do not delay mowing until grass blades bend over 

and become matted.  Do not mow when grass is wet.   
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C. All areas including sidewalks and gutters shall be clean and free of debris and weeds. All plant 

materials shall be live, healthy, free of infestations or weeds, and be of acceptable growth for 

the time of year. 

D. Turf Post fertilization:  Apply fertilizer after initial mowing and when grass is dry. Fertilizer rate is 

based on soil analysis. 

3.10 SATISFACTORY TURF 

A. Use specified materials to reestablish turf that does not comply with requirements and continue 

maintenance until turf is satisfactory. 

3.11 CLEANUP AND PROTECTION 

A. Promptly remove soil and debris created by turf work from paved areas.  Clean wheels of 

vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas. 

B. Erect temporary fencing or barricades and warning signs as required to protect newly planted 

areas from traffic.  Maintain fencing and barricades throughout initial maintenance period and 

remove after plantings are established. 

C. Remove nondegradable erosion-control measures after grass establishment period. 

D. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and 

debris and legally dispose of them off Owner's property. 

END OF SECTION 329000 
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