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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 22 01 00 - PLUMBING GENERAL  
           
1 GENERAL 
 
1.1 The work covered by this division consists of providing all labor, equipment and 

materials and performing all operations necessary for the installation of the plumbing 
work as herein called for and shown on the drawings.   

 
1.2 Related Documents: 
 
1.2.1 Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 1 Specification sections, apply to work of this 
section. 

 
1.2.2 This is a Basic Plumbing Requirements Section.  Provisions of this section apply to 

work of all Division-22 sections.  Provisions of Division-23 Basic Mechanical 
Requirements Sections apply to work of all Division-22 sections.   

 
1.2.3 Review all other contract documents to be aware of conditions affecting work herein. 
 
1.2.4 Definitions: 
 
1.2.4.1 Provide:  Furnish and install, complete and ready for intended use. 
 
1.2.4.2 Furnish:  Supply and deliver to project site, ready for subsequent requirements. 
 
1.2.4.3 Install:  Operations at project site, including unloading, unpacking, assembly, erection, 

placing, anchoring, applying, working to dimension, finishing, curing, protecting, 
cleaning, and similar requirements. 

 
1.3 Permits and Fees:  Contractor shall obtain all necessary permits, meters, and 

inspections required for his work and pay all fees and charges incidental thereto. 
 
1.4 Verification of Owner's Data:  Prior to commencing any work the Contractor shall 

satisfy himself as to the accuracy of all data as indicated in these plans and 
specifications and/or as provided by the Owner.  Should the Contractor discover any 
inaccuracies, errors, or omissions in the data, he shall immediately notify the 
Architect/Engineer in order that proper adjustments can be anticipated and ordered.  
Commencement by the Contractor of any work shall be held as an acceptance of the 
data by him after which time the Contractor has no claim against the Owner resulting 
from alleged errors, omissions or inaccuracies of the said data. 
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1.5 Delivery and Storage of Materials:  Materials delivered to site shall be inspected for 
damage, unloaded, and stored with a minimum of handling.  All material shall be 
stored to provide protection from the weather and accidental damage. 

 
1.6 Extent of work is indicated by the drawings, schedules, and the requirements of the 

specifications.  Singular references shall not be constructed as requiring only one 
device if multiple devices are shown on the drawings or are required for proper system 
operation.  

 
1.7 Field Measurements and Coordination: 
 
1.7.1 The intent of the drawings and specifications is to obtain a complete and satisfactory 

installation.  Separate divisional drawings and specifications shall not relieve the 
Contractor or subcontractors from full compliance of work of his trade indicated on 
any of the drawings or in any section of the specifications. 

 
1.7.2 Verify all field dimensions and locations of equipment to insure close, neat fit with 

other trades' work.  Make use of all contract documents and approved shop drawings to 
verify exact dimension and locations. 

 
1.7.3 Coordinate work in this division with all other trades in proper sequence to insure that 

the total work is completed within contract time schedule and with a minimum cutting 
and patching. 

 
1.7.4 Locate all apparatus symmetrical with architectural elements.  Install to exact height 

and locations when shown on architectural drawings.  When locations are shown only 
on plumbing drawings, be guided by architectural details and conditions existing at job 
and correlate this work with that of others. 

 
1.7.5 Install work as required to fit structure, avoid obstructions, and retain clearance, 

headroom, openings and passageways.  Cut no structural members without written 
approval. 

 
1.7.6 Carefully examine any existing conditions, piping, and premises.  Compare drawings 

with existing conditions.  Report any observed discrepancies.  It shall be the 
Contractor's responsibility to properly coordinate the work and to identify problems in 
a timely manner. Written instructions will be issued to resolve discrepancies. 

 
1.7.7 Because of the small scale of the drawings, it is not possible to indicate all offsets and 

fittings or to locate every accessory. Drawings are essentially diagrammatic.  Study 
carefully the sizes and locations of structural members, wall and partition locations, 
trusses, and room dimensions and take actual measurements on the job.  Locate piping, 
ductwork, equipment and accessories with sufficient space for installing and servicing.  
Contractor is responsible for accuracy of his measurements and for coordination with 
all trades.  Contractor shall not order materials or perform work without such 
verification.  No extra compensation will be allowed because field measurements vary 
from the dimensions on the drawings.  If field measurements show that equipment or 
piping cannot be fitted, the Architect/Engineer shall be consulted.  Remove and 
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relocate, without additional compensation, any item that is installed and is later found 
to encroach on space assigned to another use. 

 
1.8 Guarantee: 
 
1.8.1 The Contractor shall guarantee labor, materials and equipment for a period of one (1) 

year from Final Completion, or from Owner's occupancy, whichever is earlier.  
Contractor shall make good any defects and shall include all necessary adjustments to 
and replacement of defective items without expense to the Owner. 

 
1.8.2 Owner reserves right to make emergency repairs as required to keep equipment in 

operation without voiding Contractor's Guarantee Bond nor relieving Contractor of his 
responsibilities during guarantee period. 

 
1.9 Approval Submittals: 
 
1.9.1 When approved, the submittal control log and submittals shall be an addition to the 

specifications herewith, and shall be of equal force in that no deviation will be 
permitted except with the approval of the Architect/Engineer. 

 
1.9.1.1 Shop drawings, product literature, and other approval submittals will only be reviewed 

if they are submitted in full accordance with the General and Supplementary 
Conditions and Division 1 Specification sections and the following. 

 
1.9.1.1.1 Submittals shall be properly organized in accordance with the approved submittal 

control log. 
 
1.9.1.1.2 Submittals shall not include items from more than one specification section in the same 

submittal package unless approved in the submittal control log. 
 
1.9.1.1.3 Submittals shall be properly identified by a cover sheet showing the project name, 

Architect and Engineer names, submittal control number, specification section, a list of 
products or item names with model numbers in the order they appear in the package, 
and spaces for approval stamps.  A sample cover sheet is included at the end of this 
section. 

 
1.9.1.1.4 Submittals shall have been reviewed and approved by the General Contractor (or 

Prime Contractor).  Evidence of this review and approval shall be an "Approved" 
stamp with a signature and date on the cover sheet. 

 
1.9.1.1.5 Submittals that include a series of fixtures or devices (such as plumbing fixtures or 

valves) shall be organized by the fixture number or valve type and be marked 
accordingly.  Each fixture must include all items associated with that fixture regardless 
of whether or not those items are used on other fixtures. 

 
1.9.1.1.6 The electrical design shown on the drawings supports the plumbing equipment basis of 

design specifications at the time of design.  If plumbing equipment is submitted with 
different electrical requirements, it is the responsibility of the plumbing contractor to 
resolve all required electrical design changes (wire and conduit size, type of disconnect 
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or overload protection, point(s) of connection, etc.) and clearly show the new electrical 
design on the plumbing submittal with a written statement that this change will be 
provided at no additional cost.  Plumbing submittals made with no written reference to 
the electrical design will be presumed to work with the electrical design.  Any 
corrections required will be at no additional cost. 

 
1.9.2 If the shop drawings show variation from the requirements of contract because of 

standard shop practice or other reasons, the Contractor shall make specific mention of 
such variation in writing in his letter of transmittal and on the submittal cover sheet in 
order that, if acceptable, Contractor will not be relieved of the responsibility for 
executing the work in accordance with the contract. 

 
1.9.3 Review of shop drawings, product literature, catalog data, or schedules shall not 

relieve the Contractor from responsibility for deviations from contract drawings or 
specifications, unless he has in writing called to the attention of the Architect/Engineer 
each such deviation in writing at the time of submission, nor shall it relieve him from 
responsibility for errors of any sort in shop drawings, product literature, catalog data, 
or schedules.  Any feature or function specified but not mentioned in the submittal 
shall be assumed to be included per the specification. 

 
1.9.4 Submit shop drawings as called for in other sections after award of the contract and 

before any material is ordered or fabricated.  Shop drawings shall consist of plans, 
sections, elevations and details to scale (not smaller than ¼" per foot), with dimensions 
clearly showing the installation.  Direct copies of small scale project drawings issued 
to the Contractor are not acceptable.  Drawings shall take into account equipment 
furnished under other sections and shall show space allotted for it.  Include 
construction details and materials.  

 
1.10 Test Reports and Verification Submittals:  Submit test reports, certifications and 

verification letters as called for in other sections.  Contractor shall coordinate the 
required testing and documentation of system performance such that sufficient time 
exists to prepare the reports, submit the reports, review the reports and take corrective 
action within the scheduled contract time. 

 
1.11 O&M Data Submittals:  Submit Operation and Maintenance data as called for in other 

sections.  When a copy of approval submittals is included in the O&M Manual, only 
the final “Approved” or “Approved as Noted” copy shall be used.  Contractor shall 
organize these data in the O&M Manuals tabbed by specification number.  Prepare 
O&M Manuals as required by Division 1 and as described herein.  Submit manuals at 
the Substantial Completion inspection. 

 
2 PRODUCTS 
 
2.1 All materials shall be new or Owner-supplied reused as shown on the drawings, the 

best of their respective kinds, suitable for the conditions and duties imposed on them at 
the building and shall be of reputable manufacturers.  The description, characteristics, 
and requirements of materials to be used shall be in accordance with qualifying 
conditions established in the following sections. 
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2.2 Equipment and Materials: 
 
2.2.1 Shall be new and the most suitable grade for the purpose intended.  Equipment 

furnished under this division shall be the product of a manufacturer regularly engaged 
in the manufacture of such items for a period of three years.  Where practical, all of the 
components shall be products of a single manufacturer in order to provide proper 
coordination and responsibility.  Where required, Contractor shall furnish proof of 
installation of similar units or equipment. 

 
2.2.2 Each item of equipment shall bear a name plate showing the manufacturer's name, 

trade name, model number, serial number, ratings and other information necessary to 
fully identify it.  This plate shall be permanently mounted in a prominent location and 
shall not be concealed, insulated or painted. 

 
2.2.3 The label of the approving agency, such as UL, IBR, ASME, ARI, AMCA, by which a 

standard has been established for the particular item shall be in full view. 
 
2.2.4 The equipment shall be essentially the standard product of a manufacturer regularly 

engaged in the production of such equipment and shall be a product of the 
manufacturer's latest design. 

 
2.2.5 A service organization with personnel and spare parts shall be available within two 

hours for each type of equipment furnished. 
 
2.2.6 Install in accordance with manufacturer's recommendations.  Place in service by a 

factory trained representative where required. 
 
2.2.7 Materials and equipment are specified herein by a single or by multiple manufacturers 

to indicate quality, material and type of construction desired.  Manufacturer's products 
shown on the drawings have been used as basis for design; it shall be the Contractor's 
responsibility to ascertain that alternate manufacturer's products, or the particular 
products of named manufacturers, meet the detailed specifications and that size and 
arrangement of equipment are suitable for installation. 

 
2.2.8 Model Numbers:  Catalog numbers and model numbers indicated in the drawings and 

specifications are used as a guide in the selection of the equipment and are only listed 
for the contractor's convenience.  The contractor shall determine the actual model 
numbers for ordering materials in accordance with the written description of each item 
and with the intent of the drawings and specifications. 

 
2.3 Requests for Substitution: 
 
2.3.1 Where a particular system, product or material is specified by name, consider it as 

standard basis for bidding, and base proposal on the particular system, product or 
material specified. 

 
2.3.2 Requests by Contractor for substitution will be considered only when reasonable, 

timely, fully documented, and qualifying under one or more of the following 
circumstances. 
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2.3.2.1 Required product cannot be supplied in time for compliance with Contract time 

requirements. 
 
2.3.2.2 Required product is not acceptable to governing authority, or determined to be non-

compatible, or cannot be properly coordinated, warranted or insured, or has other 
recognized disability as certified by Contractor. 

 
2.3.2.3 Substantial cost advantage is offered Owner after deducting offsetting disadvantages 

including delays, additional compensation for redesign, investigation, evaluation and 
other necessary services and similar considerations. 

 
2.3.3 All requests for substitution shall contain a "Comparison Schedule" and clearly and 

specifically indicate any and all differences or omissions between the product specified 
as the basis of design and the product proposed for substitution.  Differences shall 
include but shall not be limited to data as follows for both the specified and substituted 
products: 

 
 Principal of operation. 
 Materials of construction or finishes. 
 Thickness of gauge of materials. 
 Weight of item. 
 Deleted features or items. 
 Added features or items. 
 Changes in other work caused by the substitution. 
 Performance curves. 

 
If the approved substitution contains differences or omissions not specifically called to 
the attention of the Architect/Engineer, the Owner reserves the right to require equal or 
similar features to be added to the substituted products (or to have the substituted 
products replaced) at the Contractor's expense. 

 
3 EXECUTION 
 
3.1 Workmanship:  All materials and equipment shall be installed and completed in a first-

class workmanlike manner and in accordance with the best modern methods and 
practice.  Any materials installed which do not present an orderly and reasonably neat 
and/or workmanlike appearance, or do not allow adequate space for maintenance, shall 
be removed and replaced when so directed by the Architect/Engineer. 

 
3.2 Coordination: 
 
3.2.1 The Contractor shall be responsible for full coordination of the plumbing systems with 

shop drawings of the building construction so the proper openings and sleeves or 
supports are provided for piping, ductwork, or other equipment passing through slabs 
or walls. 
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3.2.2 Any additional steel supports required for the installation of any plumbing equipment, 
piping, or ductwork shall be furnished and installed under the section of the 
specifications requiring the additional supports. 

 
3.2.3 It shall be the Contractor's responsibility to see that all equipment such as valves, 

dampers, filters and such other apparatus or equipment that may require maintenance 
and operation are made easily accessible, regardless of the diagrammatic location 
shown on the drawings. 

 
3.2.4 All connections to fixtures and equipment shown on the drawings shall be considered 

diagrammatic unless otherwise indicated by detail.  The actual connections shall be 
made to fully suit the requirements of each case and adequately provide for expansion 
and servicing. 

 
3.2.5 The contractor shall protect equipment, material, and fixtures at all times.  He shall 

replace all equipment, material, and fixtures which are damaged as a result of 
inadequate protection. 

 
3.2.6 Prior to starting and during progress of work, examine work and materials installed by 

others as they apply to work in this division.  Report conditions which will prevent 
satisfactory installation. 

 
3.2.7 Start of work will be construed as acceptance of suitability of work of others. 
 
3.3 Interruption of Service:  Before any equipment is shut down for disconnecting or tie-

ins, arrangements shall be made with the Architect/Engineer and this work shall be 
done at the time best suited to the Owner.  This will typically be on weekends and/or 
holidays and/or after normal working hours.  Services shall be restored the same day 
unless prior arrangements are made.  All overtime or premium costs associated with 
this work shall be included in the base bid. 

 
3.4 Phasing:  Provide all required temporary valves, piping, ductwork, equipment and 

devices as required.  Maintain temporary services to areas as required.  Remove all 
temporary material and equipment on completion of work unless Engineer concurs that 
such material and equipment would be beneficial to the Owner on a permanent basis. 

 
3.5 Cutting and Patching:  Notify General Contractor to do all cutting and patching of all 

holes, chases, sleeves, and other openings required for installation of equipment 
furnished and installed under this section.  Utilize experienced trades for cutting and 
patching.  Obtain permission from Architect/Engineer before cutting any structural 
items. 

 
3.6 Equipment Setting:  Bolt equipment directly to concrete pads or vibration isolators as 

required, using hot-dipped galvanized anchor bolts, nuts and washers.  Level 
equipment. 

 
3.7 Painting:  Touch-up factory finishes on equipment located inside and outside shall be 

done under Division 22.  Obtain matched color coatings from the manufacturer and 
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apply as directed.  If corrosion is found during inspection on the surface of any 
equipment, clean, prime, and paint, as required. 

 
3.8 Clean-up:  Thoroughly clean all exposed parts of apparatus and equipment of cement, 

plaster, and other materials and remove all oil and grease spots.  Repaint or touch up as 
required to look like new.  During progress of work, contractor is to carefully clean up 
and leave premises and all portions of building free from debris and in a clean and safe 
condition.   

 
3.9 Start-up and Operational Test:  Start each item of equipment in strict accordance with 

the manufacturer's instructions; or where noted under equipment specification, start-up 
shall be done by a qualified representative of the manufacturer.  Alignment, 
lubrication, safety, and operating control shall be included in start-up check. 

 
3.10 Record Drawings: 
 
3.10.1 During the progress of the work the Contractor shall record on their field set of 

drawings the exact location, as installed, of all piping, ductwork, equipment, and other 
systems which are not installed exactly as shown on the contract drawings. 

 
3.10.2 Upon completion of the work, record drawings shall be prepared as described in the 

General Conditions, Supplementary Conditions, and Division 1 sections. 
 
3.11 Acceptance: 
 
3.11.1 Punch List:  Submit written confirmation that all punch lists have been checked and 

the required work completed. 
 
3.11.2 Instructions:  At completion of the work, provide a competent and experienced person 

who is thoroughly familiar with project, for one day to instruct permanent operating 
personnel in operation of equipment and control systems.  This is in addition to any 
specific equipment operation and maintenance training. 

 
3.11.3 Operation and Maintenance Manuals:  Furnish four complete manuals bound in ring 

binders with Table of Contents, organized, and tabbed by specification section.  
Manuals shall contain: 

 
 Detailed operating instructions and instructions for making minor adjustments. 
 Complete wiring and control diagrams. 
 Routine maintenance operations. 

Manufacturer's catalog data, service instructions, and parts lists for each piece of 
operating equipment. 

 Copies of approved submittals. 
 Copies of all manufacturer's warranties. 
 Copies of test reports and verification submittals. 
 
3.11.4 Closeout Documents: The following closeout documents must be completed and submitted to 

engineer prior to occupancy of the building.  Provide written confirmation to engineer that 
these have been completed and submitted: 
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STATEMENT DESCRIBING PLUMBING SCOPE OF WORK  
PLUMBING CONTRACTOR’S WARRANTY LETTER  
PLUMBING EQUIPMENT WARRANTY DOCUMENTS  
PLUMBING OPERATIONS & MAINTENANCE MANUAL  
PLUMBING EQUIPMENT STARTUP REPORTS  
AS-BUILT OF PLUMBING DRAWINGS  
PLUMBING TRAINING DOCUMENTS & SIGN-IN SHEET  
CERTIFICATION OF WATER SYSTEM DISINFECTION   
RECORD OF APPROVED PLUMBING SUBMITTALS  

 
3.11.5 Record Drawings:  Submit record drawings. 
 
 
 
END OF SECTION 22 01 00 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 22 07 00 - INSULATION FOR PLUMBING PIPE AND EQUIPMENT     
 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 Division-22 Basic Plumbing Materials and Methods Sections apply to work of this 

section. 
 

1.3  Division-23 Basic Mechanical Materials and Methods Sections apply to work of this 
section. 

 
1.4 Approval Submittals:   
 
1.4.1 Product Data:  Submit a producer's data sheets and installation instructions on each 

insulation system including insulation, coverings, adhesives, sealers, protective 
finishes, and other material recommended by the manufacturer for applications 
indicated.  Submit for: 

 
 Fiberglass pipe insulation   
  
 
1.5 O&M Data Submittals:  Submit a copy of all approval submittals.  Include in O&M 

Manual.   
   
2 PRODUCTS 
 
2.1 Acceptable Manufacturers:  Subject to compliance with requirements, provide 

insulation products by Armstrong, Johns Manville, Knauf, Owens Corning, Pittsburgh 
Corning, U.S. Rubber, or approved equal.  All products shall be asbestos-free. 

 
2.2 Flame/Smoke Ratings:  Provide composite mechanical insulation (insulation, jackets, 

coverings, sealers, mastics, and adhesive) with a flame-spread rating of 25 or less, and 
a smoke-developed rating of 50 or less, as tested by ANSI/ASTM E84. 

 
2.3 Pipe Insulation Materials: 
 
2.3.1 Fiberglass Pipe Insulation:  ASTM C547, Class 1 unless otherwise indicated.  

(Preformed sleeving with white all-service jacket, suitable for temperatures up to 
450°F) 

 
2.3.2 Staples, Bands, Wires, and Cement:  As recommended by the insulation manufacturer 

for applications indicated. 



JRA #25871 INSULATION FOR PLUMBING PIPE AND EQUIPMENT 22 07 00 - 2  

 
2.3.3 Adhesives, Sealers, Protective Finishes:  Products recommended by the insulation 

manufacturer for the application indicated. 
 
2.3.4 Jackets:  ASTM C921, Type I (vapor barrier) for piping below ambient temperature, 

Type II (vapor permeable) for piping above ambient temperature.  Type I may be used 
for all piping at Installer's option.   

 
3 EXECUTION 
 
3.1 General: 
 
3.1.1 Install thermal insulation products in accordance with manufacturer's written 

instructions, and in compliance with recognized industry practices to ensure that 
insulation serves intended purpose. 

 
3.1.2 Install insulation materials with smooth and even surfaces and on clean and dry 

surfaces.  Redo poorly fitted joints.  Do not use mastic or joint sealer as filler for 
gapping joints and excessive voids resulting from poor workmanship. 

 
3.1.3 Maintain integrity of vapor-barrier on insulation and protect it to prevent puncture and 

other damage.  Label all insulation "ASBESTOS FREE". 
 
3.1.4 Do not apply insulation to surfaces while they are hot or wet. 
 
3.1.5 Do not install insulation until systems have been checked and found free of leaks.  

Surfaces shall be clean and dry before attempting to apply insulation.  A professional 
insulator with adequate experience and ability shall install insulation. 

 
3.1.6 Do not install insulation on pipe systems until acceptance tests have been completed 

except for flexible unicellular insulation.  Do not install insulation until the building is 
"dried-in". 

 
3.2 Fiberglass Pipe Insulation: 
 
3.2.1 Insulate the following piping systems (indoor locations): 
 
3.2.1.1 Domestic hot water greater than 140º, less than 180° F:  up to 2" pipe - 1½" thick, over 

2" pipe 2" thick. 
 
3.2.1.2 Domestic hot and tempered water less than 140° F:  up to 3" pipe - 1½" thick, over 3" 

pipe - 2" thick. 
 
3.2.2 Apply insulation to pipe with all side and end joints butted tightly.  Seal longitudinal 

lap by pressurizing with plastic sealing tool.  Apply 3 inch wide self sealing butt strips 
to joints between insulation sections.  Insulate all fittings, flanges, valves and strainers 
with premolded insulation.  Apply coat of insulating cement to fittings and wrap with 
glass cloth overlapping each wrap 1" and adjacent pipe 2".  Finish with heavy coat of 
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general purpose mastic.  Premolded PVC covers may also be used, but no flexible 
inserts are allowed. 

 
3.2.3 Provide hanger or pipe support shields of 16 gauge (minimum) galvanized steel over 

the insulation which extends halfway up the pipe insulation cover and at least 6" on 
each side of the hanger. 

 
3.2.4 Omit insulation on exposed plumbing fixture runouts from faces of wall or floor to 

fixture; on unions, flanges, strainer blowoffs, flexible connections and expansion 
joints. 

 
3.2.5 Apply insulation in accordance with the manufacturer's recommendations and 

instructions.  Mitre cut insulation to fit pipe fittings.  Use approved cement to seal all 
joints and ends in the insulation. 

 
END OF SECTION 22 07 00 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 22 11 13 - POTABLE WATER SYSTEM  
 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 Division-22 Basic Plumbing Requirements and Basic Plumbing Materials and Methods 

sections apply to work of this section. 
 

1.3  Division-23 Basic Mechanical Materials and Methods Sections apply to work of this 
section. 

 
1.4 Extent of potable water systems work, is indicated on drawings and schedules, and by 

requirements of this section. 
 
1.5 Refer to appropriate Division-2 sections for exterior potable water system; not work of 

this section unless noted. 
 
1.6 Insulation for potable water piping is specified in other Division-22 sections, and is 

included as work of this section.  Insulation requirements include: 
 

1.6.1 Domestic hot water and hot water return piping 
 
1.7 Excavation and backfill required in conjunction with water piping is specified in other 

Division-23 sections, and is included as work of this section. 
 
1.8 Code Compliance:  Comply with applicable portions of Florida Building Code-

Plumbing pertaining to selection and installation of plumbing materials and products.  
Comply with local utility requirements. 

 
1.9 Approval Submittals:   
 
1.9.1 Product Data:  Submit manufacturer's technical product data and installation 

instructions for: 
 
 Valves 
 Strainers 
 Hose bibbs 
 Wall hydrants 
 Water hammer arresters 
 Meters and gauges 
 Relief valves 
 Trap primers 
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 Access doors    
 
1.10 Test Reports and Verification Submittals:   
 
1.10.1 Disinfection:  Submit report by Health Department.    
 
1.11 O&M Data Submittals:  Submit a copy of all approval submittals.  Submit 

maintenance data and parts lists for valves, trap primers.  Include these data in O&M 
manual.    

 
2 PRODUCTS 
 
2.1 General:  Provide piping materials and factory-fabricated piping products of sizes, 

types, pressure ratings, temperature ratings, and capacities as indicated.  Where not 
indicated, provide proper selection as determined by Installer to comply with 
installation requirements.  Provide materials and products complying with Florida 
Building Code-Plumbing where applicable.  Provide sizes and types matching pipe 
materials used in potable water systems.  Where more than one type of materials or 
products is indicated, selection is Installer's option. 

 
2.2 Acceptable Manufacturers:   Subject to compliance with requirements, provide 

products of one of the following listed for each item. 
 
2.3 Identification:  Provide identification complying with Division-23 Basic Mechanical 

Materials and Methods section "Mechanical Identification".  Provide manufacturer's 
standard permanent, bright-colored, continuous-printed plastic tape, intended for direct 
burial service; not less than 6" wide x 4 mils thick.  Provide blue tape with black 
printing reading "CAUTION WATER LINE BURIED BELOW". 

 
2.4 Pipes and Fittings:  Provide pipes and pipe fittings complying with Division-23 Basic 

Mechanical Materials and Methods section "Pipes and Pipe Fittings", in accordance 
with the following listing: 

 
2.4.1 Interior Water Piping: 
 
2.4.1.1 Above Grade:  Copper tube; Type L, hard-drawn temper; wrought-copper fittings, 

solder-joints. 
 
2.4.1.2 Below Grade:  Copper tube; Type L, soft-annealed temper; no joints below floor. 
 
2.4.2 Exterior Water Piping: 
 
2.4.2.1 Copper tube; Type L, hard-drawn temper; wrought-copper fittings, solder-joints. 
 
2.4.3 Solder joints shall be made with 95-5 solder. 

 
2.5 Piping Specialties:  Provide piping specialties complying with Division-23 Basic 

Mechanical Materials and Methods section "Piping Specialties".  
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2.6 Supports and Anchors:  Provide supports and anchors complying with Division-23 
Basic Mechanical Materials and Methods section "Supports and Anchors". 

 
2.7 Interior Valves:  Provide valves complying with Division-23 Basic Mechanical 

Materials and Methods section "Valves", in accordance with the following listing: 
 
2.7.1 Sectional and Shutoff Valves:  GA1, GA2, GA3, BA1, BA2. 
 
2.7.2 Drain Valves:  GA1, GA2, BA1, BA2. 
 
2.7.3 Throttling Valves:  BA1, BA2. 
 
2.7.4 Check Valves:  CK1, CK2, CK3. 
 
2.8 Hose Bibbs:  Provide complete bronze body hose bibbs inside stainless steel box with 

hinged access door with cylinder lock and “WATER” stamped on cover.  Provide key 
operated control valve with all bronze interior parts, replaceable seat washer, 
screwdriver operated stop valve in supply, and 3/4” male threaded hose connection.  
Provide with integral vacuum breaker. Watts 8709 or equal by Zurn, Acorn or 
Woodford. 

 
2.9 Wall Hydrants:  Provide complete bronze body hose bibbs inside stainless steel box 

with hinged access door with cylinder lock and “WATER” stamped on cover.  Provide 
key operated control valve with all bronze interior parts, replaceable seat washer, 
screwdriver operated stop valve in supply, and 3/4” male threaded hose connection.  
Provide with integral vacuum breaker. Watts 8709 or equal by Zurn, Acorn or 
Woodford. 

 
2.10 Water Hammer Arresters:  Provide bellows type water hammer arresters, stainless steel 

casing and bellows, pressure rated for 250 psi, tested and certified in accordance with 
PDI Standard WH-201.  Precision Plumbing Products, Josam, Zurn, Amtrol, Wade, 
Jay R. Smith, or approved equal. 

 
2.11 Meters and Gauges:  Provide meters and gauges complying with Division-23 Basic 

Mechanical Materials and Methods section "Meters and Gauges", in accordance with 
the following listing: 

 
 Thermometers 
 Pressure gauges 
 Calibrated balancing cocks   
 
2.12 Combined Pressure-Temperature Relief Valves:  Provide relief valves as indicated, of 

size and capacity as selected by Installer for proper relieving capacity, in accordance 
with ASME Boiler and Pressure Vessel Code.  Provide bronze body, test lever and 
thermostat complying with ANSI Z21.22 listing requirements for temperature 
discharge capacity.  Provide temperature relief at 210°F, and pressure relief at 150 psi.  
Watts, Cash, Zurn, or approved equal. 

 
2.13 Trap Primers:   Provide brass trap primers and distribution units to seal floor drains 
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indicated on drawings.  Trap primer valves shall be automatic, self contained type with 
no springs or diaphragms and shall not require adjustment.  Trap primer valves shall be 
the type that can be installed anywhere on cold water piping.  Distribution units shall 
supply 1-4 floor drains.  Trap primer valves shall comply with ASSE 1018.  Precision 
Plumbing Products PR-500, or approved equal.  Where P-trap primers are indicated 
use “Prime-Eze” by Jay R. Smith, or approved equal.    
 

2.14  Access Doors:  Provide access doors to service all valves and other devices as required 
in accordance with Division-23 Basic Mechanical Materials and Methods Section 
“Access Doors”. 

 
3 EXECUTION 
 
3.1 General:  Examine areas and conditions under which potable water systems are to be 

installed.  Do not proceed with work until unsatisfactory conditions have been 
corrected in manner acceptable to Installer. 

 
3.2 Install plumbing identification in accordance with Division-23 Basic Mechanical 

Materials and Methods section "Mechanical Identification".  Install underground 
plastic pipe markers during backfill, 6"-8" below grade. 

 
3.3 Install water distribution piping in accordance with Division-23 Basic Mechanical 

Materials and Methods section "Pipes and Pipe Fittings". 
 
3.3.1 Install piping with 1/32" per foot (¼%) downward slope towards drain point. 
 
3.3.2 Locate groups of pipes parallel to each other, spaced to permit applying full insulation 

and servicing of valves. 
 
3.4 Install exterior water piping in compliance with local governing regulations.  Water 

piping shall be installed with a minimum of 30 inches of cover unless otherwise 
indicated. 

 
3.5 Install piping specialties in accordance with Division-23 Basic Mechanical Materials 

and Methods section "Piping Specialties". 
 
3.6 Install supports and anchors in accordance with Division-23 Basic Mechanical 

Materials and Methods section "Supports and Anchors". 
 
3.7 Install valves in accordance with Division-23 Basic Mechanical Materials and 

Methods section "Valves". 
 
3.7.1 Sectional Valves:  Install on each branch and riser, close to main, where branch or riser 

serves two or more plumbing fixtures or equipment connections, and elsewhere as 
indicated. 

 
3.7.2 Shutoff Valves:  Install on inlet of each plumbing equipment item, and on inlet of each 

plumbing fixture, and elsewhere as indicated. 
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3.7.3 Drain Valves:  Install on each plumbing equipment item located to completely drain 
equipment for service or repair.  Install at base of each riser, at base of each rise or 
drop in piping system, and elsewhere where indicated or required to completely drain 
potable water system. 

 
3.7.4 Check Valves:  Install where indicated. 
 
3.8 Hose Bibbs and Wall Hydrants:  Install on concealed piping where indicated with 

vacuum breaker.  Mount 18 inches above grade or finished floor. 
 
3.9 Install meters and gauges in accordance with Division-23 Basic Mechanical Materials 

and Methods section "Meters and Gauges". 
 
3.10 Install relief valves on each water heater, and where indicated in accordance with the 

manufacturer's instructions. Pipe full size outside or to floor drain.  Cut the end of the 
pipe at a 45° angle and terminate 6 inches above the floor or grade. 

 
3.11 Piping Runouts to Fixtures:  Provide hot and cold water piping runouts to fixtures of 

sizes indicated, but in no case smaller than required by Florida Building Code-
Plumbing. 

 
3.12 Plumbing Equipment Connections:  Connect hot and cold water piping system to 

plumbing equipment as indicated, and comply with equipment manufacturer's 
installation instructions.  Provide shutoff valve and union for each connection, provide 
drain valve on drain connection. 

 
3.13 Install water hammer arresters in upright position, in locations and of sizes indicated in 

accordance with PDI Standard WH-201. 
 
3.14 Install trap primers as indicated, and in accordance with manufacturer's installation 

instructions.  Provide access panels to all trap primers unless accessible through a lay-
in ceiling or inside mechanical room. 

 
3.15 Locate and coordinate installation of access doors for all valves and devices in 

accordance with Division-23 Basic Mechanical Materials and Methods section 
“Access Doors”. 

 
3.16 Piping Tests:  Test, clean, and sterilize potable water piping in accordance with testing 

requirements of Division-23 Basic Mechanical Materials and Methods section 
"Testing, Cleaning, and Sterilization of Piping Systems". 

 
END OF SECTION 22 11 13 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 22 13 16 - SOIL, WASTE AND VENT SYSTEM   
  
1 GENERAL  
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 Division-22 Basic Plumbing Requirements and Basic Plumbing Materials and Methods 

sections apply to work of this section. 
 

1.3  Division-23 Basic Mechanical Materials and Methods Sections apply to work of this 
section. 

 
1.4 Extent of soil waste and vent systems work is indicated on drawings and schedules, and 

by requirements of this section. 
1.5 Refer to appropriate Division-2 sections for exterior sanitary sewer system required in 

conjunction with soil and waste systems; not work of this section. 
 
 
1.6 Excavation and backfill required in conjunction with soil, waste and vent piping is 

specified in other Division-23 sections and is included as work of this section. 
 
1.7 Refer to Division-7 section "Flashing and Sheet Metal" for flashings required in 

conjunction with soil and waste systems; not work of this section. 
 
1.8 Code Compliance:  Comply with applicable portions of Florida Building Code-Plumbing 

pertaining to plumbing materials, construction and installation of products.  Comply with 
local utility requirements. 

 
1.9 Approval Submittals:   
 
1.9.1 Product Data:  Submit manufacturer's technical product data for: 
 
 Cleanouts 
 Floor drains 
  
2 PRODUCTS 
 
2.1 General:  Provide piping materials and factory-fabricated piping products of sizes, types, 

pressure ratings, and capacities as indicated.  Where not indicated, provide proper 
selection as determined by Installer to comply with installation requirements.  Provide 
sizes and types matching piping and equipment connections; provide fittings of materials 
which match pipe materials used in soil and waste systems.  Where more than one type of 
materials or products is indicated, selection is Installer's option. 
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Underground-Type Plastic Line Marker:  Manufacturer's standard permanent, bright-
colored, continuous-printed plastic tape, intended for direct-burial service; not less than 
6" wide x 4 mils thick.  Provide green tape with black printing reading "CAUTION 
SEWER LINE BURIED BELOW". 

 
2.2 Acceptable Manufacturers: Subject to compliance with requirements, provide products of 

one of the following listed for each item. 
 
2.3 Pipes and Fittings:  Provide pipes and pipe fittings complying with Division-23 Basic 

Mechanical Materials and Methods section "Pipes and Pipe Fittings", in accordance with 
the following listing: 

 
2.3.1 Above Ground Soil, Waste, and Vent Piping: 
 
2.3.1.1 Polyvinyl chloride plastic pipe (PVC); Type DWV; PVC plastic type DWV socket-type 

fitting, solvent cement joints.  Do not use in fire-rated assemblies or return air plenums. 
 
2.3.2 Underground Building Drain Piping (within 5 feet of the building): 
 
2.3.2.1 Pipe Size 6" and Smaller:  Polyvinyl chloride sewer pipe (PVC); Type DWV; PVC 

plastic type DWV socket-type. 
 
2.4 Pipe Specialties:  Provide piping specialties complying with Division-23 Basic 

Mechanical Materials and Methods section "Piping Specialties".  
  
2.5 Supports and Anchors:  Provide supports and anchors complying with Division-23 Basic 

Mechanical Materials and Methods section "Supports and Anchors". 
 
2.6 Cleanouts:  Provide factory-fabricated drainage piping products of size and type 

indicated.  Where not indicated, provide proper selection as determined by Installer to 
comply with installation requirements and governing regulations.  Josam, Jay R.  Smith, 
Wade, Zurn. 

 
2.6.1 Cleanout Plugs:  Cast-bronze or brass, threads complying with ANSI B2.1 countersunk 

head. 
 
2.6.2 Cleanout for PVC Systems: 
 
2.6.2.1 Floor Cleanouts:  Cast-iron body with adjustable head, brass plug, and scoriated nick-

brass cover.  Furnish with carpet flange for carpeted floors.  Furnish with recessed cover 
for tile floors.  Furnish with clamping ring for floors with membrane.  Wade W-6030 hub 
outlet for push-on. 

 
2.6.2.2 Cleanouts in Piping:  PVC cleanout adaptor with threaded PVC plug. 
 
2.6.2.3 Wall Cleanouts:  PVC cleanout adaptor with tapped, countersunk, threaded brass plug.  

Square 9”x9” wall access cover, with scoriated nickel bronze finish.   
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2.6.2.4 Grade Cleanouts:  PVC cleanout adaptor with countersunk, threaded brass plug.  Wade 
W-8590-D plug.  In sidewalks and other finished concrete, provide access cover frames 
with a non-tilting tractor cover.  Wade W-7035-Z or equal.  

 
2.6.2.5 Cleanouts in Paved Areas: Cast iron body, adjustable housing, ferrule with plug and 

round loose scoriated tractor cover.  Wade W-8300-MF.  Coordinate concrete depth at 
site with adjustable flange.  

 
2.7 Floor Drains:  Provide floor drains of size as indicated on drawings; and type, including 

features, as specified herein.  Josam, Jay R. Smith, Wade, Zurn. 
 
2.7.1 Floor Drains:  Provide inside caulk bottom outlet or TY-Seal hub outlet with adaptor for 

cast iron trap installation and a 4" deep trap seal.  Provide clamping rings for floors with 
membrane. 

 
2.7.2 Strainer:  Provide 5" satin-nickel bronze strainer. 
 
2.7.3 Trap Primer Connection:  Provide ½" trap primer tapping. 
 
2.7.4 Funnel:  Provide funnel where shown on the drawings. 
 
2.7.5 Basis of Design:  Wade Series 1100. 
 
3 EXECUTION 
 
3.1 Examine substrates and conditions under which soil and waste systems are to be installed.  

Do not proceed with work until unsatisfactory conditions have been corrected. 
 
3.2 Piping Installation: 
 
3.2.1 Install above grade soil and waste piping in accordance with Division-23 Basic 

Mechanical Materials and Methods section "Pipes and Pipe Fittings", and with Florida 
Building Code-Plumbing. 

 
3.2.2 Install underground soil and waste pipes as indicated and in accordance with Florida 

Building Code-Plumbing.  Lay underground piping beginning at low point of systems, 
true to grades and alignment indicated with unbroken continuity of invert.  Place bell 
ends of piping facing upstream.  Install required gaskets in accordance with 
manufacturer's recommendations for use of lubricants, cements, and other special 
installation requirements.  Clean interior of piping of dirt and other superfluous material 
as work progresses.  Maintain swab or drag in line and pull past each joint as it is 
completed.  Place plugs in ends of uncompleted piping at end of day or whenever work 
stops. 

 
3.2.3 Install building soil and vent piping pitched to drain at minimum slope of ¼" per foot 

(2%) for piping smaller than 3", and 1/8" per foot (1%) for piping 3" and larger. 
 
3.3 Install piping specialties in accordance with Division-23 Basic Mechanical Materials and 

Methods section "Piping Specialties". 
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3.4 Install supports and anchors in accordance with Division-23 Basic Mechanical Materials 

and Methods section "Supports and Anchors". 
 
3.5 Installation of Cleanouts:  Install in above ground piping and building drain piping as 

indicated, as required by Florida Building Code-Plumbing; and at each change in 
direction of piping greater than 45°; at minimum intervals of 50' for piping 4" and smaller 
and 100' for larger piping; and at base of each vertical soil or waste stack.  Install floor 
and wall cleanout covers for concealed piping, select type to match adjacent building 
finish. 

 
3.5.1 Size:  Cleanouts shall be full size up to 4".  Piping over 4" shall have a reducing fitting to 

accommodate a 4" cleanout unless indicated otherwise on drawings. 
 
3.5.2 Install cleanouts to allow adequate clearance for rodding. 
 
3.5.3 Protect all finished surfaces of cleanouts with a suitable adhesive covering until 

construction is completed. 
 
3.5.4 Cleanouts to Grade:  Provide an 18" x 18" x 8" thick concrete pad around the cleanout.  

Set the cleanout ferrule, adapter, or access cover frame in the concrete as required.  The 
cleanout shall be extended to the finished grade.  The concrete pad shall slope away from 
the cleanout in all directions approximately one inch.  Cover pad with fill to finished 
grade. 

 
3.5.5 Cleanouts in Paved Areas: Provide concrete pad similar to cleanout to grade and 

coordinate concrete depth at site with adjustable flange.  Access cover frames are 
required. 

 
3.6 Flashing Flanges:  Install flashing flange and clamping device with each stack and 

cleanout passing through waterproof membranes. 
 
3.7 Vent Flashing Sleeves:  Install on stack passing through roof, secure to stack flashing in 

accordance with manufacturer’s instructions.  For metal roofs, sleeves and flashing are by 
Division-7. 

 
3.8 Installation of Floor Drains:  Install floor drains in accordance with manufacturer's 

written instructions and in locations indicated. 
 
3.8.1 Coordinate flashing work with work of waterproofing and adjoining substrate work. 
 
3.8.2 Install floor drains at low points of surface areas to be drained, or as indicated.  Set tops 

of drains flush with finished floor. 
 
3.8.3 Install drain flashing collar or flange so that no leakage occurs between drain and 

adjoining flooring.  Maintain integrity of waterproof membranes, where penetrated. 
 
3.8.4 Position drains so that they are accessible and easy to maintain. 
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3.9 Connection of Trap Primers:  Connect trap primers as indicated, and in accordance with 
manufacturer's installation instructions.  Pitch piping towards drain trap, minimum of 
1/8" per foot (1%).  Adjust trap primer for proper flow. 

 
3.10 Piping Runouts to Fixtures:  Provide soil and waste piping runouts to plumbing fixtures 

and drains, with approved trap, of sizes indicated, but in no case smaller than required by 
Florida Building Code-Plumbing. 

 
3.11 Test, clean, flush, and inspect soil and waste piping in accordance with requirements of 

Division-23 Basic Mechanical Materials and Methods section "Testing, Cleaning and 
Sterilization of Piping Systems". 

 
END OF SECTION 22 13 16 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 22 30 00 - PLUMBING FIXTURES, EQUIPMENT, TRIM & SCHEDULE   
 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 Division-22 Basic Plumbing Requirements and Basic Plumbing Materials and Methods 

sections apply to work of this section. 
 

1.3  Division-23 Basic Mechanical Materials and Methods Sections apply to work of this 
section. 

 
1.4 Extent of plumbing fixtures work required by this section is indicated on drawings and 

schedules, and by requirements of this section. 
 
1.5 Refer to Division-26 sections for field-installed electrical wiring required for plumbing 

fixtures; not work of this section. 
 
1.6 Codes and Standards: 
 
1.6.1 Plumbing Fixture Standards:  Comply with applicable portions of Florida Building 

Code-Plumbing pertaining to materials and installation of plumbing fixtures. 
 
1.6.2 ANSI Standards:  Comply with applicable ANSI standards pertaining to plumbing 

fixtures and systems. 
 
1.6.3 PDI Compliance:  Comply with standards established by PDI pertaining to plumbing 

fixture supports. 
 
1.6.4 UL Listing:  Construct plumbing fixtures requiring electrical power in accordance with 

UL standards and provide UL-listing and label. 
 
1.6.5 ARI Compliance:  Construct and install water coolers in accordance with ARI 

Standard 1010 "Drinking-Fountains and Self-Contained Mechanically-Refrigerated 
Drinking-Water Coolers", and provide Certification Symbol. 

 
1.6.6 ANSI Compliance:  Construct and install barrier-free plumbing fixtures in accordance 

with ANSI Standard A117.1 "Specifications for Making Buildings and Facilities 
Accessible To and Usable By Physically Handicapped People". 

 
1.7 Approval Submittals:                                                                                
 
1.7.1 Product Data:  Submit manufacturer's technical product data, including rated capacities 
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of selected model clearly indicated, furnished specialties and accessories; and 
installation instructions.  Submit manufacturer's assembly-type drawings indicating 
dimensions, roughing-in requirements, required clearances, and methods of assembly 
of components and anchorages.  The submittal shall be organized by “fixture number” 
and each fixture package shall be so identified.  Each fixture package shall include all 
of the required fitting and trim, even if such devices are used for more than one fixture.     

 
1.8 O&M Data Submittals:  Submit a copy of approval submittals.  Submit maintenance 

data and parts lists for each type of plumbing fixture and accessory; including "trouble-
shooting" maintenance guide.  Include these data in O&M manual.    

 
1.9 Handle plumbing fixtures carefully to prevent breakage, chipping and scoring fixture 

finish.  Do not install damaged plumbing fixtures; replace and return damaged units to 
equipment manufacturer. 

 
2 PRODUCTS 
 
2.1 General:  Provide factory-fabricated fixtures of type, style and material indicated.  For 

each type fixture, provide trim, carrier, seats, and valves as specified.  Where not 
specified, provide products as recommended by manufacturer, and as required for 
complete installation.  Where more than one type is indicated, selection is Installer's 
option; but, all fixtures of same type must be furnished by single manufacturer.  Where 
type is not otherwise indicated, provide fixtures complying with governing regulations. 

 
2.2 Model Numbers:  Basis of design model numbers of a particular manufacturer are 

listed in the fixture schedule as an aid to contractors.  Where conflicts between the 
model number and the written description occur, the written description shall govern.  
Where acceptable manufacturers are listed, products are subject to compliance with 
requirements. 

 
2.3  Refer to plumbing construction documents for fixture specifications. 
 
2.4 Materials: 
 
2.4.1 Provide materials which have been selected for their surface flatness and smoothness.  

Exposed surfaces which exhibit pitting seam marks, roller marks, foundry sand holes, 
stains, decoloration, or other surface imperfections on finished units are not acceptable. 

 
2.4.2 All fixtures shall be white vitreous china unless otherwise specifically noted.  Where 

enameled iron fixtures are specified, they shall be furnished with acid resisting enamel. 
 
2.4.3 Where fittings, trim and accessories are exposed or semi-exposed provide bright 

chrome-plated or polished stainless steel units.  Provide copper or brass where not 
exposed. 

 
2.4.4 Stainless Steel Sheets:  ASTM A 167, Type 302/304, hardest workable temper.  Finish 

shall be No. 4, bright, directional polish on exposed surfaces. 
 
2.4.5 Vitreous China:  High quality, free from fire cracks, spots, blisters, pinholes and 
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specks; glaze exposed surfaces, and test for crazing resistance in accordance with 
ASTM C 554. 

 
2.4.6 Synthetic Stone:  High quality, free from defects, glaze on exposed surfaces, stain 

resistant. 
 
2.5 Plumbing Fittings, Trim and Accessories: 
 
2.5.1 Faucets:  At locations where water is supplied (by manual, automatic or remote 

control), provide commercial quality chrome-plated, cast-brass faucets, valves, or other 
dispensing devices, of type and size indicated, and as required to operate as indicated.   

 
2.5.1.1 Aerators:  Provide aerators of types approved by Health Department having 

jurisdiction. 
 
2.5.1.2 Acceptable Manufacturers: Subject to compliance with requirements, provide products 

of one of the following for each item.  American Standard, Chicago Faucet Co., Kohler 
Co., Speakman Co., T & S Brass and Bronze Works, Water Saver Faucet Co., Zurn. 

 
2.5.2 Stops:  Provide chrome-plated brass, angle type, manual shutoff valves and 3/8" 

chrome-plated flexible supply pipes to permit fixture servicing without shutdown of 
water supply piping systems for all fixtures.  Coordinate with fixture requirements. 

 
2.5.2.1 Provide loose key stops. 
 
2.5.2.2 Acceptable Manufacturers:  Subject to compliance with requirements, provide 

products of one of the following for each item. Zurn or approved equal. 
 
2.5.3 Waste Outlets:  Provide removable P-traps, drains, waste arms, tailpieces and wastes-

to-wall where drains are indicated for direct connection to drainage system for all 
fixtures unless otherwise noted.  Provide drains, tailpieces and waste arms where 
indirect drains are indicated.  Waste outlets shall be full size of fixture drain 
connection.  

 
2.5.3.1 Provide chrome-plated cast-brass P-traps and drains with cleanout. 
 
2.5.3.2 P-traps, wastes and drains of all types shall be 17-gauge. 
 
2.5.3.3 Acceptable Manufacturers:  Subject to compliance with requirements, provide 

products of one of the following for each item. Zurn, or approved equal. 
 
2.5.4 Flush Valves:  Provide quiet-flush, chrome-plated, cast-brass flush valves with vacuum 

breaker and screwdriver stop.  Where handicap service is indicated, provide ADA 
compliant handles with the handle on the approach side of the stall. 

 
2.5.4.1 Acceptable Manufacturers:  Subject to compliance with requirements, provide 

products of one of the following for each item. Sloan Valve Co. or Zurn. 
 
2.5.5 Carriers:  Provide cast-iron supports for fixtures of either graphitic gray iron, ductile 
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iron, or malleable iron or steel as indicated.  Coordinate with specific fixture 
requirements and conditions of the project. 

 
2.5.5.1 Acceptable Manufacturers:  Subject to compliance with requirements, provide 

products of one of the following for each item. Josam, Wade, Zurn, J.R. Smith. 
 
2.5.6 Fixture Bolt Caps:  Provide manufacturer's standard exposed fixture bolt caps finished 

to match fixture finish. 
 
2.5.7 Escutcheons:  Where fixture supplies and drains penetrate walls in exposed locations, 

provide chrome-plated brass escutcheons with friction clips. 
 
2.5.8 Comply with additional fixture requirements listed for each fixture and as required for 

a complete and functional system. 
 
2.6 Water Closets: 
 
2.6.1 General:  Provide white china siphon jet type unless otherwise noted.   
 
2.6.1.1 Acceptable Manufacturers:  Subject to compliance with requirements, provide 

products of one of the following for each item. American Standard, Crane, Kohler, or 
Zurn. 

 
2.6.2 Fixture Seats:  Provide white, heavy molded plastic fixture seats with stainless steel 

self-sustaining check hinges.   
 
2.6.2.1 Acceptable Manufacturers: Subject to compliance with requirements, provide products 

of one of the following for each item.  Bemis Mfg. Co., Beneke Corp., Church or 
Comfort Seats. 

 
2.7 Lavatories: 
 
2.7.1 General:  Provide white china lavatories.   
 
2.7.2 Acceptable Manufacturers:  Subject to compliance with requirements, provide 

products of one of the following for each item. American Standard, Crane, Kohler, or 
Zurn. 
 

2.8 Showers: 
 
2.8.1 General:   
 
2.8.2 Acceptable Manufacturers:  Subject to compliance with requirements, provide 

products of one of the following for each item. Leonard Valve Co., MCC Powers 
Process Controls, Symmons, Speakman Co. 

 
2.9 Electric Water Coolers: 
 
2.9.1 General:  Provide self-contained electric water cooler with entire water system free of 
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lead.  All joints shall be made using silver solder.  Units shall be complete with an air-
cooled refrigeration system consisting of a hermetic compressor, cooler, pre-cooler, 
condenser fan, thermostat safety controls and all other related devices.  The unit shall 
have a capacity of 8 gallons per hour.  The cabinet shall be stainless steel with vermin 
proof insulation.  The top shall be fabricated of stainless steel with a No. 4 finish.  Where 
handicap units are indicated, the bubbler and fountain shall be ADA compliant.  

 
2.9.2 Acceptable Manufacturers:  Subject to compliance with requirements, provide 

products of one of the following for each item. Elkay Mfg. Co., Halsey Taylor Div., 
Haws Drinking Faucet Co., Sunroc, Oasis. 

 
 
2.10 Drinking Fountains: 
 
2.10.1 General:   Provide 18-gauge stainless steel drinking fountain with the entire water 

system free of lead.  Where handicap units are indicated, the bubbler and fountain shall 
be ADA compliant. Where indicated, provide remote chiller with a capacity of 8 gph.  
Provide hemetic compressor, complete refrigerant system, galvanized steel cabinet and 
all required interconnecting piping and devices. 

 
2.10.2 Acceptable Manufacturers:  Subject to compliance with requirements, provide 

products of one of the following for each item. Elkay Mfg. Co., Halsey Taylor Div., 
Haws Drinking Faucet Co., Sunroc, Oasis. 

 
 
2.11 Mop Receptors: 
 
2.11.1 General: Provide one piece mop receptors with 3" integral stainless steel grid drain.  

Provide wall-mounted faucet with arm handles, vacuum breaker, stops, hose 
connection and hose bracket.  Provide 30" hose.  

 
2.11.2 Acceptable Manufacturers: Subject to compliance with requirements, provide products 

of one of the following for each item. Stern-Williams Co., or Acorn. 
 
2.12 Water Heaters: 
 
2.12.1 Accessories:  VB, relief, pan, stand, etc. 
 
2.12.2 Acceptable Manufacturers:  Subject to compliance with requirements, provide 

products of one of the following for each item. Ruud, Rheem, Mor-Flo, State, A.O. 
Smith. 

 
2.13 Thermostatic Mixing Valves: 
 
2.13.1 General: 
 
2.13.2 Acceptable Manufacturers: Subject to compliance with requirements, provide products 

of one of the following for each item. Zurn, Watts, or approved equal. 
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3  EXECUTION 
 
3.1 Examine roughing-in work of potable water and waste piping systems to verify actual 

locations of piping connections prior to installing fixtures.  Also examine floors and 
substrates, and conditions under which fixture work is to be accomplished.  Correct 
any incorrect locations of piping, and other unsatisfactory conditions for installation of 
plumbing fixtures.  Do not proceed with work until unsatisfactory conditions have 
been corrected in manner acceptable to Installer. 

 
3.2 Install plumbing fixtures of types indicated where shown and at indicated heights.  

Install in accordance with fixture manufacturer's written instructions, roughing-in 
drawings, and with recognized industry practices.  Install in accordance with ADA and 
applicable handicap code requirements.  Ensure that plumbing fixtures comply with 
requirements and serve intended purposes.  Comply with applicable requirements of 
Florida Building Code-Plumbing pertaining to installation of plumbing fixtures.  
Furnish templates for cut-outs in countertops.  Coordinate exact fixture locations with 
countertop shop drawings. 

 
3.3 Fasten plumbing fixtures securely to indicated supports or building structure; and 

ensure that fixtures are level and plumb.  Secure plumbing supplies behind or within 
wall construction so as to be rigid, and not subject to pull or push movement.  Mount at 
heights shown on the drawings.  Fixture heights are floor-to-rim distance.  Fitting 
heights are to centerline. 

 
3.4 Install stop valve in water supply to each fixture. 
 
3.5 After fixtures are set, the crack between the fixture and wall shall be caulked with 

DAP silicone-based caulking, or approved product specified by the architect. 
 
3.6 Protect installed fixtures from damage during remainder of construction period. 
 
3.7 Upon completion of installation of plumbing fixtures and after units are water 

pressurized, test fixtures to demonstrate capability and compliance with requirements.  
When possible, correct malfunctioning units at site, then retest to demonstrate 
compliance; otherwise, remove and replace with new units and proceed with retesting. 

 
3.8 Inspect each installed unit for damage to finish.  If feasible, restore and match finish to 

original at site; otherwise, remove fixture and replace with new unit.  Feasibility and 
match to be judged by Architect/Engineer.  Remove cracked or dented units and 
replace with new units. 

 
3.9 Clean plumbing fixtures, trim, aerators, and strainers of dirt and debris upon 

completion of installation. 
 
3.10 Adjust water pressure at drinking fountains, faucets, shower valves, and flush valves to 

provide proper flow stream and specified gpm. 
 
3.11 Adjust or replace washers to prevent leaks at faucets and stops. 
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END OF SECTION 22 30 00 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 23 01 00 - MECHANICAL GENERAL  
        
1 GENERAL 
 
1.1 The work covered by this division consists of providing all labor, equipment and 

materials and performing all operations necessary for the installation of the mechanical 
work as herein called for and shown on the drawings.   

 
1.2 Related Documents: 
 
1.2.1 Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 1 Specification sections, apply to work of this 
section. 

 
1.2.2 This is a Basic Mechanical Requirements Section.  Provisions of this section apply to 

work of all Division 23 sections. 
 
1.2.3 Review all other contract documents to be aware of conditions affecting work herein. 
 
1.2.4 Definitions: 
 
1.2.4.1 Provide:  Furnish and install, complete and ready for intended use. 
 
1.2.4.2 Furnish:  Supply and deliver to project site, ready for subsequent requirements. 
 
1.2.4.3 Install:  Operations at project site, including unloading, unpacking, assembly, erection, 

placing, anchoring, applying, working to dimension, finishing, curing, protecting, 
cleaning, and similar requirements. 

 
1.3 Permits and Fees:  Contractor shall obtain all necessary permits, meters, and 

inspections required for his work and pay all fees and charges incidental thereto. 
 
1.4 Verification of Owner's Data:  Prior to commencing any work the Contractor shall 

satisfy himself as to the accuracy of all data as indicated in these plans and 
specifications and/or as provided by the Owner.  Should the Contractor discover any 
inaccuracies, errors, or omissions in the data, he shall immediately notify the 
Architect/Engineer in order that proper adjustments can be anticipated and ordered.  
Commencement by the Contractor of any work shall be held as an acceptance of the 
data by him after which time the Contractor has no claim against the Owner resulting 
from alleged errors, omissions or inaccuracies of the said data. 

 
1.5 Delivery and Storage of Materials:  Materials delivered to site shall be inspected for 

damage, unloaded, and stored with a minimum of handling.  All material shall be 
stored to provide protection from the weather and accidental damage. 
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1.6 Extent of work is indicated by the drawings, schedules, and the requirements of the 

specifications.  Singular references shall not be constructed as requiring only one 
device if multiple devices are shown on the drawings or are required for proper system 
operation. 

 
1.7 Field Measurements and Coordination:     
 
1.7.1 The intent of the drawings and specifications is to obtain a complete and satisfactory 

installation.  Separate divisional drawings and specifications shall not relieve the 
Contractor or subcontractors from full compliance of work of his trade indicated on 
any of the drawings or in any section of the specifications. 

 
1.7.2 Verify all field dimensions and locations of equipment to insure close, neat fit with 

other trades' work.  Make use of all contract documents and approved shop drawings to 
verify exact dimension and locations. 

 
1.7.3 Coordinate work in this division with all other trades in proper sequence to insure that 

the total work is completed within contract time schedule and with a minimum cutting 
and patching. 

 
1.7.4 Locate all apparatus symmetrical with architectural elements.  Install to exact height 

and locations when shown on architectural drawings.  When locations are shown only 
on mechanical drawings, be guided by architectural details and conditions existing at 
job and correlate this work with that of others. 

 
1.7.5 Install work as required to fit structure, avoid obstructions, and retain clearance, 

headroom, openings and passageways.  Cut no structural members without written 
approval. 

 
1.7.6 Carefully examine any existing conditions, piping, and premises.  Compare drawings 

with existing conditions.  Report any observed discrepancies.  It shall be the 
Contractor's responsibility to properly coordinate the work and to identify problems in 
a timely manner. Written instructions will be issued to resolve discrepancies. 

 
1.7.7 Because of the small scale of the drawings, it is not possible to indicate all offsets and 

fittings or to locate every accessory. Drawings are essentially diagrammatic.  Study 
carefully the sizes and locations of structural members, wall and partition locations, 
trusses, and room dimensions and take actual measurements on the job.  Locate piping, 
ductwork, equipment and accessories with sufficient space for installing and servicing.  
Contractor is responsible for accuracy of his measurements and for coordination with 
all trades.  Contractor shall not order materials or perform work without such 
verification.  No extra compensation will be allowed because field measurements vary 
from the dimensions on the drawings.  If field measurements show that equipment or 
piping cannot be fitted, the Architect/Engineer shall be consulted.  Remove and 
relocate, without additional compensation, any item that is installed and is later found 
to encroach on space assigned to another use. 

 
1.8 Guarantee: 



JRA #25871 MECHANICAL GENERAL 23 01 00 - 3 

 
1.8.1 The Contractor shall guarantee labor, materials and equipment for a period of one 1 

year from Final Completion, or from Owner's occupancy, whichever is earlier.  
Contractor shall make good any defects and shall include all necessary adjustments to 
and replacement of defective items without expense to the Owner. 

 
1.8.2 Owner reserves right to make emergency repairs as required to keep equipment in 

operation without voiding Contractor's Guarantee Bond nor relieving Contractor of his 
responsibilities during guarantee period. 

 
1.9 Approval Submittals: 
 
1.9.1 When approved, the submittal control log and submittals shall be an addition to the 

specifications herewith, and shall be of equal force in that no deviation will be 
permitted except with the approval of the Architect/Engineer. 

 
1.9.1.1 Shop drawings, product literature, and other approval submittals will only be reviewed 

if they are submitted in full accordance with the General and Supplementary 
Conditions and Division 1 Specification sections and the following. 

 
1.9.1.1.1 Submittals shall be properly organized in accordance with the approved submittal 

control log. 
 
1.9.1.1.2 Submittals shall not include items from more than one specification section in the same 

submittal package unless approved in the submittal control log. 
 
1.9.1.1.3 Submittals shall be properly identified by a cover sheet showing the project name, 

Architect and Engineer names, submittal control number, specification section, a list of 
products or item names with model numbers in the order they appear in the package, 
and spaces for approval stamps.  A sample cover sheet is included at the end of this 
section. 

 
1.9.1.1.4 Submittals shall have been reviewed and approved by the General Contractor (or 

Prime Contractor).  Evidence of this review and approval shall be an "Approved" 
stamp with a signature and date on the cover sheet. 

 
1.9.1.1.5 Submittals that include a series of fixtures or devices (such as plumbing fixtures or 

valves) shall be organized by the fixture number or valve type and be marked 
accordingly.  Each fixture must include all items associated with that fixture regardless 
of whether or not those items are used on other fixtures. 

 
1.9.1.1.6 The electrical design shown on the drawings supports the mechanical equipment basis 

of design specifications at the time of design.  If mechanical equipment is submitted 
with different electrical requirements, it is the responsibility of the mechanical 
contractor to resolve all required electrical design changes (wire and conduit size, type 
of disconnect or overload protection, point(s) of connection, etc.) and clearly show the 
new electrical design on the mechanical submittal with a written statement that this 
change will be provided at no additional cost.  Mechanical submittals made with no 
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written reference to the electrical design will be presumed to work with the electrical 
design.  Any corrections required will be at no additional cost. 

 
1.9.2 If the shop drawings show variation from the requirements of contract because of 

standard shop practice or other reasons, the Contractor shall make specific mention of 
such variation in writing in his letter of transmittal and on the submittal cover sheet in 
order that, if acceptable, Contractor will not be relieved of the responsibility for 
executing the work in accordance with the contract. 

 
1.9.3 Review of shop drawings, product literature, catalog data, or schedules shall not 

relieve the Contractor from responsibility for deviations from contract drawings or 
specifications, unless he has in writing called to the attention of the Architect/Engineer 
each such deviation in writing at the time of submission, nor shall it relieve him from 
responsibility for errors of any sort in shop drawings, product literature, catalog data, 
or schedules.  Any feature or function specified but not mentioned in the submittal 
shall be assumed to be included per the specification. 

 
1.9.4 Submit shop drawings as called for in other sections after award of the contract and 

before any material is ordered or fabricated.  Shop drawings shall consist of plans, 
sections, elevations and details to scale (not smaller than ¼" per foot), with dimensions 
clearly showing the installation.  Direct copies of small scale project drawings issued 
to the Contractor are not acceptable.  Drawings shall take into account equipment 
furnished under other sections and shall show space allotted for it.  Include 
construction details and materials.  

 
1.10 Test Reports and Verification Submittals:  Submit test reports, certifications and 

verification letters as called for in other sections.  Contractor shall coordinate the 
required testing and documentation of system performance such that sufficient time 
exists to prepare the reports, submit the reports, review the reports and take corrective 
action within the scheduled contract time. 

 
1.11 O&M Data Submittals:  Submit Operation and Maintenance data as called for in other 

sections.  When a copy of approval submittals is included in the O&M Manual, only 
the final “Approved” or “Approved as Noted” copy shall be used.  Contractor shall 
organize these data in the O&M Manuals tabbed by specification number.  Prepare 
O&M Manuals as required by Division 1 and as described herein.  Submit manuals at 
the Substantial Completion inspection. 

 
2 PRODUCTS 
 
2.1 All materials shall be new or Owner-supplied reused as shown on the drawings, the 

best of their respective kinds, suitable for the conditions and duties imposed on them at 
the building and shall be of reputable manufacturers.  The description, characteristics, 
and requirements of materials to be used shall be in accordance with qualifying 
conditions established in the following sections. 

 
2.2 Equipment and Materials: 
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2.2.1 Shall be new and the most suitable grade for the purpose intended.  Equipment 
furnished under this division shall be the product of a manufacturer regularly engaged 
in the manufacture of such items for a period of three years.  Where practical, all of the 
components shall be products of a single manufacturer in order to provide proper 
coordination and responsibility.  Where required, Contractor shall furnish proof of 
installation of similar units or equipment. 

 
2.2.2 Each item of equipment shall bear a name plate showing the manufacturer's name, 

trade name, model number, serial number, ratings and other information necessary to 
fully identify it.  This plate shall be permanently mounted in a prominent location and 
shall not be concealed, insulated or painted. 

 
2.2.3 The label of the approving agency, such as UL, IBR, ASME, ARI, AMCA, by which a 

standard has been established for the particular item shall be in full view. 
 
2.2.4 The equipment shall be essentially the standard product of a manufacturer regularly 

engaged in the production of such equipment and shall be a product of the 
manufacturer's latest design. 

 
2.2.5 A service organization with personnel and spare parts shall be available within two 

hours for each type of equipment furnished. 
 
2.2.6 Install in accordance with manufacturer's recommendations.  Place in service by a 

factory trained representative where required. 
 
2.2.7 Materials and equipment are specified herein by a single or by multiple manufacturers 

to indicate quality, material and type of construction desired.  Manufacturer's products 
shown on the drawings have been used as basis for design; it shall be the Contractor's 
responsibility to ascertain that alternate manufacturer's products, or the particular 
products of named manufacturers, meet the detailed specifications and that size and 
arrangement of equipment are suitable for installation. 

 
2.2.8 Model Numbers:  Catalog numbers and model numbers indicated in the drawings and 

specifications are used as a guide in the selection of the equipment and are only listed 
for the contractor's convenience.  The contractor shall determine the actual model 
numbers for ordering materials in accordance with the written description of each item 
and with the intent of the drawings and specifications. 

 
2.3 Requests for Substitution: 
 
2.3.1 Where a particular system, product or material is specified by name, consider it as 

standard basis for bidding, and base proposal on the particular system, product or 
material specified. 

 
2.3.2 Requests by Contractor for substitution will be considered only when reasonable, 

timely, fully documented, and qualifying under one or more of the following 
circumstances. 
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2.3.2.1 Required product cannot be supplied in time for compliance with Contract time 
requirements. 

 
2.3.2.2 Required product is not acceptable to governing authority, or determined to be non-

compatible, or cannot be properly coordinated, warranted or insured, or has other 
recognized disability as certified by Contractor. 

 
2.3.2.3 Substantial cost advantage is offered Owner after deducting offsetting disadvantages 

including delays, additional compensation for redesign, investigation, evaluation and 
other necessary services and similar considerations. 

 
2.3.3 All requests for substitution shall contain a "Comparison Schedule" and clearly and 

specifically indicate any and all differences or omissions between the product specified 
as the basis of design and the product proposed for substitution.  Differences shall 
include but shall not be limited to data as follows for both the specified and substituted 
products: 

 
 Principal of operation. 
 Materials of construction or finishes. 
 Thickness of gauge of materials. 
 Weight of item. 
 Deleted features or items. 
 Added features or items. 
 Changes in other work caused by the substitution. 
 Performance curves. 

 
If the approved substitution contains differences or omissions not specifically called to 
the attention of the Architect/Engineer, the Owner reserves the right to require equal or 
similar features to be added to the substituted products (or to have the substituted 
products replaced) at the Contractor's expense. 

 
3 EXECUTION 
 
3.1 Workmanship:  All materials and equipment shall be installed and completed in a first-

class workmanlike manner and in accordance with the best modern methods and 
practice.  Any materials installed which do not present an orderly and reasonably neat 
and/or workmanlike appearance, or do not allow adequate space for maintenance, shall 
be removed and replaced when so directed by the Architect/Engineer. 

 
3.2 Coordination: 
 
3.2.1 The Contractor shall be responsible for full coordination of the mechanical systems 

with shop drawings of the building construction so the proper openings and sleeves or 
supports are provided for piping, ductwork, or other equipment passing through slabs 
or walls. 

 
3.2.2 Any additional steel supports required for the installation of any mechanical 

equipment, piping, or ductwork shall be furnished and installed under the section of the 
specifications requiring the additional supports. 
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3.2.3 It shall be the Contractor's responsibility to see that all equipment such as valves, 

dampers, filters and such other apparatus or equipment that may require maintenance 
and operation are made easily accessible, regardless of the diagrammatic location 
shown on the drawings. 

 
3.2.4 All connections to fixtures and equipment shown on the drawings shall be considered 

diagrammatic unless otherwise indicated by detail.  The actual connections shall be 
made to fully suit the requirements of each case and adequately provide for expansion 
and servicing. 

 
3.2.5 The contractor shall protect equipment, material, and fixtures at all times.  He shall 

replace all equipment, material, and fixtures which are damaged as a result of 
inadequate protection. 

 
3.2.6 Prior to starting and during progress of work, examine work and materials installed by 

others as they apply to work in this division.  Report conditions which will prevent 
satisfactory installation. 

 
3.2.7 Start of work will be construed as acceptance of suitability of work of others. 
 
3.3 Interruption of Service:  Before any equipment is shut down for disconnecting or tie-

ins, arrangements shall be made with the Architect/Engineer and this work shall be 
done at the time best suited to the Owner.  This will typically be on weekends and/or 
holidays and/or after normal working hours.  Services shall be restored the same day 
unless prior arrangements are made.  All overtime or premium costs associated with 
this work shall be included in the base bid. 

 
3.4 Phasing:  Provide all required temporary valves, piping, ductwork, equipment and 

devices as required.  Maintain temporary services to areas as required.  Remove all 
temporary material and equipment on completion of work unless Engineer concurs that 
such material and equipment would be beneficial to the Owner on a permanent basis. 

 
3.5 Cutting and Patching:  Notify General Contractor to do all cutting and patching of all 

holes, chases, sleeves, and other openings required for installation of equipment 
furnished and installed under this section.  Utilize experienced trades for cutting and 
patching.  Obtain permission from Architect/Engineer before cutting any structural 
items. 

 
3.6 Equipment Setting:  Bolt equipment directly to concrete pads or vibration isolators as 

required, using hot-dipped galvanized anchor bolts, nuts and washers.  Level 
equipment. 

 
3.7 Painting:  Touch-up factory finishes on equipment located inside and outside shall be 

done under Division 23.  Obtain matched color coatings from the manufacturer and 
apply as directed.  If corrosion is found during inspection on the surface of any 
equipment, clean, prime, and paint, as required. 
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3.8 Clean-up:  Thoroughly clean all exposed parts of apparatus and equipment of cement, 
plaster, and other materials and remove all oil and grease spots.  Repaint or touch up as 
required to look like new.  During progress of work, contractor is to carefully clean up 
and leave premises and all portions of building free from debris and in a clean and safe 
condition.   

 
3.9 Start-up and Operational Test:  Start each item of equipment in strict accordance with 

the manufacturer's instructions; or where noted under equipment specification, start-up 
shall be done by a qualified representative of the manufacturer.  Alignment, 
lubrication, safety, and operating control shall be included in start-up check. 

 
3.10 Climate Control:  Operate heating and cooling systems as required after initial startup 

to maintain temperature and humidity conditions to avoid freeze damage and warping 
or sagging of ceilings and carpet.   

 
3.11 Record Drawings: 
 
3.11.1 During the progress of the work the Contractor shall record on their field set of 

drawings the exact location, as installed, of all piping, ductwork, equipment, and other 
systems which are not installed exactly as shown on the contract drawings. 

 
3.11.2 Upon completion of the work, record drawings shall be prepared as described in the 

General Conditions, Supplementary Conditions, and Division 1 sections. 
 
3.12 Acceptance: 
 
3.12.1 Punch List:  Submit written confirmation that all punch lists have been checked and 

the required work completed. 
 
3.12.2 Instructions:  At completion of the work, provide a competent and experienced person 

who is thoroughly familiar with project, for one day to instruct permanent operating 
personnel in operation of equipment and control systems.  This is in addition to any 
specific equipment operation and maintenance training. 

 
3.12.3 Operation and Maintenance Manuals:  Furnish four complete manuals bound in ring 

binders with Table of Contents, organized, and tabbed by specification section.  
Manuals shall contain: 

 
 Detailed operating instructions and instructions for making minor adjustments. 
 Complete wiring and control diagrams. 
 Routine maintenance operations. 

Manufacturer's catalog data, service instructions, and parts lists for each piece of 
operating equipment. 

 Copies of approved submittals. 
 Copies of all manufacturer's warranties. 
 Copies of test reports and verification submittals. 
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3.12.4 Closeout Documents: The following closeout documents must be completed and 
submitted to engineer prior to occupancy of the building.  Provide written confirmation 
to engineer that these have been completed and submitted: 

 
STATEMENT DESCRIBING HVAC SCOPE OF WORK  
HVAC CONTRACTOR’S WARRANTY LETTER  
HVAC EQUIPMENT WARRANTY DOCUMENTS  
HVAC EQUIPMENT OPERATIONS & MAINTENANCE 

MANUAL 
 

HVAC EQUIPMENT STARTUP REPORTS  
HVAC AS-BUILT OF CONTROLS DRAWINGS  
HVAC AS-BUILT DRAWINGS  
HVAC TRAINING DOCUMENTS & SIGN-IN SHEET  
HVAC CONTROL SUBCONTRACTOR CERTIFICATION OF 
COMPLETION 

 

TEST AND BALANCE REPORT   
RECORD OF APPROVED HVAC SUBMITTALS  

 
3.12.5 Record Drawings:  Submit record drawings. 
 
3.12.6 Test and Balance Report:  Submit four certified copies.  The Report shall be submitted 

for review prior to the Substantial Completion Inspection unless otherwise required by 
Division 1. 

 
3.12.7 Acceptance will be made on the basis of tests and inspections of job.  A representative 

of firm that performed test and balance work shall be in attendance to assist.  
Contractor shall furnish necessary mechanics to operate system, make any necessary 
adjustments and assist with final inspection. 

 
 
 
END OF SECTION 23 01 00 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 23 05 20 - PIPES AND PIPE FITTINGS     
 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 This section is a Division-23 Basic Mechanical Materials and Methods section, and is 

part of each Division-22 or 23 section making reference to pipes and pipe fittings 
specified herein. 

 
1.3 Extent of pipes and pipe fittings required by this section is indicated on drawings 

and/or specified in other Division-22 or 23 sections. 
  
1.4 Codes and Standards: 
 
1.4.1 Welding:  Qualify welding procedures, welders and operators in accordance with 

ASME B31.1, or ASME B31.9, as applicable, for shop and project site welding of 
piping work. 

 
1.4.2 Brazing:  Certify brazing procedures, brazers, and operators in accordance with ASME 

Boiler and Pressure Vessel Code, Section IX, for shop and job-site brazing of piping 
work. 

 
1.5 Test Report and Verification Submittals: 
 
 Submit welding certification for all welding installers. 
 Submit brazing certification for all brazing installers.    
 
2 PRODUCTS 
 
2.1 Piping Materials:  Provide pipe and tube of type, joint type, grade, size and weight 

(wall thickness or Class) indicated for each service.  Where type, grade or class is not 
indicated, provide proper selection as determined by Installer for installation 
requirements, and comply with governing regulations and industry standards. 

 
2.2 Pipe/Tube Fittings:  Provide factory-fabricated fittings of type, materials, grade, class 

and pressure rating indicated for each service and pipe size.  Provide sizes and types 
matching pipe, tube, valve or equipment connection in each case.  Where not otherwise 
indicated, comply with governing regulations and industry standards for selections, 
and with pipe manufacturer's recommendations where applicable. 

 
2.3 Piping Materials/Products: 
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2.3.1 Soldering Materials: 
 
2.3.1.1 Tin-Antimony (95-5) Solder:  ASTM B-32, Grade 95TA. 
 
2.3.1.2 Silver-Phosphorus Solder:  ASTM B-32, Grade 96TS. 
 
2.3.2 Pipe Thread Tape:  Teflon tape.   
 
2.3.3 Protective Coating:  Koppers Bitumastic No. 505 or equal. 
 
2.3.4 Gaskets for Flanged Joints:  ANSI B16.21; full-faced for cast iron flanges; raised-face 

for steel flanges, unless otherwise noted. 
 
2.3.5 Welding Materials:  Comply with Section II, Part C, ASME Boiler and Pressure Vessel 

Code for welding materials.  Materials shall be determined by installer to comply with 
installation requirements. 

 
2.3.6 Brazing Materials:  Silver content of not less than 15%.  Materials shall be determined 

by installer to comply with installation requirements. 
 
2.4 Copper Tube and Fittings: 
 
2.4.1 Copper Tube: 
 
2.4.1.1 Copper Tube:  ASTM B88; Type K or L as indicated for each service; hard-drawn 

temper unless specifically noted as annealed. 
 
2.4.1.2 ACR Copper Tube:  ASTM B280.   
 
2.4.2 Fittings: 
 
2.4.2.1 Wrought-Copper Solder-Joint Fittings:  ANSI B16.22. 
 
2.4.2.2 Copper Tube Unions:  Provide standard products recommended by manufacturer for 

use in service indicated. 
 
2.4.2.3 Cast-Copper Flared Tube Fittings:  ANSI B16.26. 
 
2.5 Steel Pipes and Pipe Fittings 
 
2.5.1 Pipes: 
 
2.5.1.1 Black Steel Pipe:  ASTM A-53 or A-120. 
 
2.5.1.2 Galvanized Steel Pipe:  ASTM A-53 or A-120. 

 
2.5.1.3  Stainless Steel Pipe:  Type 304, ASTM A269 
 
2.5.2 Pipe Fittings: 
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2.5.2.1 Threaded Malleable Iron:  ANSI B16.3; plain or galvanized as indicated. 
 
2.5.2.2 Malleable Iron Threaded Unions:  ANSI B16.39; selected by installer for proper piping 

fabrication and service requirements including style, end connections, and metal-to-
metal seats (iron, bronze or brass); plain or galvanized as indicated. 

 
2.5.2.3 Threaded Pipe Plugs:  ANSI B16.14. 
 
2.5.2.4 Flanged Cast Iron:  ANSI B16.1, including bolting. 
 
2.5.2.5 Steel Flanges/Fittings:  ANSI B16.5, including bolting and gasketing. 
 
2.5.2.6 Wrought-Steel Buttwelding Fittings:  ANSI B16.9, except ANSI B16.28 for short 

radius elbows and returns, rated to match connected pipe. 
 
2.5.2.7 Pipe Nipples:  Fabricated from same pipe as used for connected pipe; except do not use 

less than schedule 80 pipe where length remaining unthreaded is less than 1 ½ inches, 
and where pipe size is less than 1 ½ inches, and do not thread nipples full length (no 
close-nipples). 

 
2.5.2.8  Stainless Steel Buttwelding Fittings:  ASTM A403  
 
2.6 Plastic Pipes and Fittings: 
 
2.6.1 Pipes: 
 
2.6.1.1 PVC DWV Pipe:  ASTM D-2665, Schedule 40. 
 
2.6.2 Fittings: 
 
2.6.2.1 PVC Solvent Cement:  ASTM D-2564. 
 
2.6.2.2 PVC DWV Socket:  ASTM D-2665. 
 
3 EXECUTION 
 
3.1 Installation 
 
3.1.1 General:  Install pipes and pipe fittings in accordance with recognized industry 

practices which will achieve permanently-leak proof piping systems, capable of 
performing each indicated service without piping failure.  Install each run with 
minimum joints and couplings, but with adequate and accessible unions for 
disassembly and maintenance or replacement of valves and equipment.  Reduce sizes 
(where indicated) by use of reducing fittings, not bushings.  Align piping accurately at 
connections, within 1/16" misalignment tolerance. 

 
3.1.2 Comply with ANSI B31 Code for Pressure Piping. 
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3.1.3 Locate piping runs, except as otherwise indicated, vertically and horizontally (pitched 
to drain) and avoid diagonal runs wherever possible.  Orient horizontal runs parallel 
with walls and column lines.  Locate runs as shown or described by diagrams, details 
and notations or, if not otherwise indicated, run piping in shortest route which does not 
obstruct usable space or block access for servicing building and its equipment.  Hold 
piping close to walls, overhead construction, columns and other structural and 
permanent-enclosure elements of building; limit clearance to ½" where furring is 
shown for enclosure or concealment of piping, but allow for insulation thickness, if 
any.  Where possible, locate insulated piping for 1" clearance outside insulation.   

 
3.1.4 Concealed Piping:  Unless specifically noted as “Exposed” on the drawings, conceal 

piping from view in finished and occupied spaces, by locating in column enclosures, 
chases, in hollow wall construction or above suspended ceilings; do not encase 
horizontal runs in solid partitions, except as indicated. 

 
3.1.5 Electrical Equipment Spaces:  Do not run piping through transformer vaults and other 

electrical, communications, or data equipment spaces and enclosures unless shown.  
Install drip pan under piping that must run through electrical spaces. 

 
3.1.5.1 Cut pipe from measurements taken at the site, not from drawings.  Keep pipes free of 

contact with building construction and installed work. 
 
3.2 Piping System Joints:  Provide joints of the type indicated in each piping system. 
 
3.2.1 Solder copper tube-and-fitting joints where indicated, in accordance with recognized 

industry practice.  Cut tube ends squarely, ream to full inside diameter, and clean 
outside of tube ends and inside of fittings.  Apply non-acid type solder flux to joint 
areas of both tubes and fittings.  Insert tube full depth into fitting, and solder in manner 
which will draw solder full depth and circumference of joint.  Wipe excess solder from 
joint before it hardens. 

 
3.2.2 Thread pipe in accordance with ANSI B2.1; cut threads full and clean using sharp dies.  

Ream threaded ends to remove burrs and restore full inside diameter.  Apply pipe joint 
compound, or pipe joint tape (Teflon) where recommended by pipe/fitting 
manufacturer, on male threads at each joint and tighten joint to leave not more than 3 
threads exposed.  Paint exposed threads to retard rusting. 

 
3.2.3 Flanged Joints:  Match flanges within piping system, and at connection with valves 

and equipment.  Clean flange faces and install gaskets.  Tighten bolts to provide 
uniform compression of gaskets.  Bolts shall project 1/8" to 3/8" beyond nut face when 
tight. 

 
3.2.4 Weld pipe joints in accordance with recognized industry practice and as follows.  Be 

guided by ANSI B.31. 
 
3.2.4.1 Weld pipe joints only when ambient temperature is above 0°F. 
 
3.2.4.2 Bevel pipe ends at a 37.5° angle where possible, smooth rough cuts, and clean to 

remove slag, metal particles and dirt. 
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3.2.4.3 Use pipe clamps or tack-weld joints; 4 welds for pipe sizes to 10".  All welds shall be 

open-butt. 
 
3.2.4.4 Build up welds with root pass, followed by filler pass and then a cover pass.  Eliminate 

valleys at center and edges of each weld.  Weld by procedures which will ensure 
elimination of unsound or unfused metal, cracks, oxidation, blow-holes and non-
metallic inclusions. 

 
3.2.4.5 Do not weld-out piping system imperfections by tack-welding procedures; refabricate 

to comply with requirements. 
 
3.2.4.6 At Installer's option, install forged branch-connection fittings wherever branch pipe is 

less than 3" and at least two pipe sizes smaller than main pipe indicated; or install 
regular "T" fitting.  Weld-O-Let or equal. 

 
3.2.5 Plastic Pipe Joints:  Comply with manufacturer's instructions and recommendations, 

and with applicable industry standards. 
 
3.2.5.1 Solvent-cemented joints shall be made in accordance with ASTM D-2235 and ASTM 

F-402. 
 
3.2.5.2 PVC sewer pipe bell/gasket joints shall be installed in accordance with ASTM D-2321. 
 
3.2.6 Braze copper tube-and-fitting joints where indicated, in accordance with ANSI B.31. 
 
3.3 Piping Installation 
 
3.3.1 Install piping to allow for expansion and contraction. 
 
3.3.2 Isolate all copper tubing from steel and concrete by wrapping the pipe at the contact 

point, and for one inch on each side, with a continuous plastic sleeve.  Isolate all 
copper tubing installed in block walls with a continuous plastic sleeve. 

 
3.3.3 Underground Piping: 
 
3.3.3.1 Provide plastic tape markers over all underground piping.  Provide copper wire over all 

underground plastic piping outside the building.  Locate markers 18" above piping. 
 
3.3.3.2 Provide an 8 mil polyvinyl sleeve for the following types of pipe buried underground:  

black steel pipe, galvanized steel pipe, copper tubing.  
 

END OF SECTION 23 05 20 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 23 05 21 - PIPING SPECIALTIES   
 
1 GENERAL 
         
1.1 Drawings and general provisions of contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 This section is a Division-23 Basic Mechanical Materials and Methods section, and is 

part of each Division-22 or 23 section making reference to or requiring piping 
specialties specified herein. 

 
2 PRODUCTS 
 
2.1 General:  Provide factory-fabricated piping specialties recommended by manufacturer 

for use in service indicated.  Provide piping specialties of types and pressure ratings 
indicated for each service, or if not indicated, provide proper selection as determined 
by Installer to comply with installation requirements.  Provide sizes as indicated, and 
connections, which properly mate with pipe, tube, and equipment connections.  Where 
more than one type is indicated, selection is Installer's option. 

 
2.2 Escutcheons: 
 
2.2.1 General:  Provide pipe escutcheons as specified herein with inside diameter closely 

fitting pipe outside diameter, or outside of pipe insulation where pipe is insulated.  
Select outside diameter of escutcheon to completely cover pipe penetration hole in 
floors, walls, or ceilings; and pipe sleeve extension, if any.  Furnish pipe escutcheons 
with nickel or chrome finish for occupied areas, prime paint finish for unoccupied 
areas. 

 
2.2.2 Pipe Escutcheons for Moist Areas:  For waterproof floors, and areas where water and 

condensation can be expected to accumulate, provide cast brass or sheet brass 
escutcheons, solid or split hinged. 

 
2.2.3 Pipe Escutcheons for Dry Areas:  Provide sheet steel escutcheons, solid or split hinged. 
 
2.3 Dielectric Unions:  Provide standard products recommended by manufacturer  for use 

in service indicated, which effectively isolate ferrous from non-ferrous piping 
(electrical conductance), prevent galvanic action and stop corrosion.  . 

 
2.4 Fire Barrier Penetration Seals: 
 
2.4.1 Provide seals for any opening through fire-rated walls, floors, or ceilings used as 

passage for mechanical components such as piping or ductwork in accordance with the 
requirements of Division 7. 
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2.5 Fabricated Piping Specialties: 
 
2.5.1 Drip Pans:  Provide drip pans fabricated from corrosion-resistant sheet metal with 

watertight joints, and with edges turned up 2-1/2".  Reinforce top, either by structural 
angles or by rolling top over ¼" steel rod.  Provide hole, gasket, and flange at low 
point for watertight joint and 1" drain line connection.    

 
2.5.2 Pipe Sleeves:  Provide pipe sleeves of one of the following: 
 
2.5.2.1 Sheet-Metal:  Fabricate from galvanized sheet metal; round tube closed with snaplock 

joint, welded spiral seams, or welded longitudinal joint.  Fabricate from the following 
gages:  3" and smaller, 20 gage; 4" to 6" 16 gage; over 6", 14 gage. 

 
2.5.2.2 Steel-Pipe:  Fabricate from Schedule 40 galvanized steel pipe; remove burrs. 
 
2.5.2.3 Iron-Pipe:  Fabricate from cast-iron or ductile-iron pipe; remove burrs. 
 
2.5.3 Sleeve Seals:  Provide sleeve seals for sleeves located in foundation walls below grade, 

or in exterior walls, of one of the following: 
 
2.5.3.1 Caulking and Sealant:  Provide foam or caulking and sealant compatible with piping 

materials used. 
 
2.6 Low Pressure Y-Type Pipeline Strainers: 
 
2.6.1 General:  Provide strainers full line size of connecting piping, with ends matching 

piping system materials.  Provide Type 304 stainless steel screens. 
 
2.6.1.1 Water Strainers:  Select for 200 psi working pressure (water, oil or gas).  Provide 20 

mesh screens through 2" size and 1/16" perforations for 2½" size and larger. 
 
2.6.2 Select from the following types: 
 
2.6.2.1 Threaded Ends, 2" and Smaller:  Cast-iron body, screwed screen retainer with centered 

blowdown fitted with pipe plug. 
 
2.6.2.2 Threaded Ends, 2-1/2" and Larger:  Cast-iron body, bolted screen retainer with off-

center blowdown fitted with pipe plug. 
 
2.6.2.3 Flanged Ends, 2-1/2" and Larger:  Cast-iron body, bolted screen retainer with off-

center blowdown fitted with pipe plug. 
 
3 EXECUTION 
 
3.1 Pipe Escutcheons:  Install pipe escutcheons on each pipe penetration through floors, 

walls, partitions, and ceilings where penetration is exposed to view; and on exterior of 
building.  Secure escutcheon to pipe or insulation so escutcheon covers penetration 
hole, and is flush with adjoining surface. 
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3.2 Dielectric Nipples:  Install at each piping joint between ferrous and non-ferrous piping.  

Comply with manufacturer's installation instructions. 
 
3.3 Fire Barrier Penetration Seals:  Provide pipe sleeve as required.  Fill entire opening 

with sealing compound.  Adhere to manufacturer's installation instructions. Refer to 
Division 7. 

 
3.4 Drip Pans:  Locate drip pans under piping passing over or within 3' horizontally of 

electrical equipment, and elsewhere as indicated.  Hang from structure with rods and 
building attachments, weld rods to sides of drip pan.  Brace to prevent sagging or 
swaying.  Connect 1" drain line to drain connection, and run to nearest plumbing drain 
or elsewhere as indicated. 

 
3.5 Pipe Sleeves:  Install pipe sleeves of types indicated where piping passes through 

walls, floors, ceilings, and roofs.  Do not install sleeves through structural members of 
work, except as detailed on drawings, or as reviewed by Architect/Engineer.  Install 
sleeves accurately centered on pipe runs.  Size sleeves so that piping and insulation (if 
any) will have free movement in sleeve, including allowance for thermal expansion; 
but not less than 2 pipe sizes larger than piping run.  Where insulation includes vapor-
barrier jacket, provide sleeve with sufficient clearance for installation.  Install length of 
sleeve equal to thickness of construction penetrated, and finish flush to surface; except 
floor sleeves.  Extend floor sleeves ¼" above level floor finish, and ¾" above floor 
finish sloped to drain.  Provide temporary support of sleeves during placement of 
concrete and other work around sleeves, and provide temporary closure to prevent 
concrete and other materials from entering sleeves. 

 
3.5.1 Install sleeves in fire-rated assemblies in accordance with the listing of the assembly 

and the fire barrier sealant. 
 
3.5.2 Install sheet-metal sleeves at interior partitions and ceilings other than suspended 

ceilings.  Fill annular space with caulking or fire barrier sealant as required. 
  
3.5.3 Install steel-pipe sleeves at floor penetrations.  Fill annular space with caulking or fire 

barrier sealant as required. 
 
3.5.4 Install iron-pipe sleeves at all foundation wall penetrations and at exterior penetrations; 

both above and below grade.  Fill annular space with caulking or mechanical sleeve 
seals. 

 
3.6 Y-Type Strainers:  Install Y-type strainers full size of pipeline, in accordance with 

manufacturer's installation instructions.  Install pipe nipple and shutoff valve in strainer 
blow down connection, full size of connection, except for strainers ¾" and smaller 
installed ahead of control valves feeding individual terminals.  Where indicated, 
provide drain line from shutoff valve to plumbing drain, full size of blow down 
connection. 

 
3.7 Locate Y-type strainers in supply line ahead of the following equipment, and 

elsewhere as indicated, if integral strainer is not included in equipment: 
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 Pumps 
 Temperature control valves. 
 Pressure reducing valves. 
 Temperature or pressure regulating valves. 
 
END OF SECTION 23 05 21 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 23 05 23 - VALVES   
 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to the work of this section. 
 
1.2 This section is a Division-23 Basic Materials and Methods section, and is part of each 

Division-22 or 23 section making reference to or requiring valves specified herein. 
 
1.3 Extent of valves required by this section is indicated on drawings and/or specified in 

other Division-22 or 23 sections. 
 
1.4 Quality Assurance: 
 
1.4.1 Valve Dimensions:  For face-to-face and end-to-end dimensions of flanged or welding-

end valve bodies, comply with ANSI B16.10. 
 
1.4.2 Valve Types:  Provide valves of same type by same manufacturer. 
 
1.5 Approval Submittals:  Submit product data, catalog cuts, specifications, and dimensioned 

drawings for each type of valve.  Include pressure drop curve or chart for each type and 
size of valve.  Submit valves with Division-23 section using the valves, not as a separate 
submittal. For each valve, identify systems where the valve is intended for use. 

 
 Gate Valves.  Type GA. 
 Check Valves.  Type CK. 
 Ball Valves.  Type BA. 
  
 
1.6 O&M Data Submittals:  Submit a copy of approval submittals.  Submit installation 

instructions, maintenance data and spare parts lists for each type of valve.  Include this 
data in the O&M Manual.      

 
2 PRODUCTS 
 
2.1 General:  Provide factory-fabricated valves recommended by manufacturer for use in 

service indicated.  Provide valves of types and pressure ratings indicated; provide proper 
selection as determined by Installer to comply with specifications and installation 
requirements.  Provide sizes as indicated, and connections which properly mate with 
pipe, tube, and equipment connections. 

 
2.2 Acceptable Manufacturers:  Subject to compliance with requirements, provide valves of 

one of the producers listed for each valve type.  The model numbers are listed for 
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contractor’s convenience only.  In the case of a model number discrepancy, the written 
description shall govern. 

   
2.3 Gate Valves: 
 
2.3.1 Packing:  Select valves designed for repacking under pressure when fully opened, 

equipped with non-asbestos packing suitable for intended service.  Select valves designed 
so back seating protects packing and stem threads from fluid when valve is fully opened, 
and equipped with gland follower. 

 
2.3.2 Comply with the following standards: 
 
 Cast Iron Valves:  MSS SP-70.  Cast Iron Gate Valves, Flanged and Threaded Ends. 
 Bronze Valves:  MSS SP-80.  Bronze Gate, Globe, Angle and Check Valves. 
 Steel Valves:  ANSI B16.34.  Steel Standard Class Valve Ratings. 
 
2.3.3 Types of gate (GA) valves: 
 

1 Threaded Ends 2" and Smaller (GA1):  Class 125, bronze body, screwed bonnet, 
rising stem, solid wedge.  Stockham B-100.  Nibco T-111.  Crane 428.  
Milwaukee 148. 

 
2 Soldered Ends 2" and Smaller (GA2):  Class 125, bronze body, screwed bonnet, 

non-rising stem, solid wedge.  Stockham B-108 or B-109.  Nibco S-111.  Crane 
1334.  Milwaukee 149. 

 
3 Flanged Ends 2½" and Larger (GA3):  Class 125, iron body, bronze mounted, 

bolted bonnet, rising stem, OS&Y, solid wedge.  Stockham G-623.  Nibco F617-
0.  Crane 465½.  Milwaukee F2885. 

 
4 Threaded Ends 2" and Smaller (GA4):  Class 150, bronze body, screwed bonnet, 

rising stem, solid wedge.  Stockham B-122.  Nibco T-131.  Crane 431.  
Milwaukee 1150. 

 
5 Soldered Ends 2" and Smaller (GA5):  Class 150, bronze body, screwed bonnet, 

rising stem, solid wedge.  Stockham B-124.  Nibco S-134.  Milwaukee 1169. 
 

6 Threaded Ends 2" and Smaller (GA6):  175 WWP, bronze body, screwed bonnet, 
rising stem, OS&Y, solid wedge, UL-listed.  Stockham B-133.  Nibco T-104-0. 

 
7 Flanged Ends 2½" and Larger (GA7):  175 WWP, iron body, bolted bonnet, rising 

stem, OS&Y, solid wedge, UL listed.  Stockham G-634.  Nibco F-607-0TS 
 

8 Threaded Ends 2" and Smaller (GA8):  Class 200, bronze body, union bonnet, 
rising stem, solid wedge, renewable seat.  Stockham B-132.  Nibco T-154-SS.  
Milwaukee 1174. 

 
9 Flanged Ends 2½" and Larger (GA9):  Class 250, iron body bronze mounted, 

bolted bonnet, rising stem, OS&Y, solid wedge.  Stockham F-667.  Nibco F-667-
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0.  Crane 7½E.  Milwaukee F-2894. 
 

10 Threaded Ends 2" and Smaller (GA10):  Class 300, bronze body, union bonnet, 
rising stem, solid wedge, renewable seat.  Stockham B-145.  Nibco T-174-SS.  
Crane 634E.  Milwaukee 1184. 

 
11 Flanged Ends 2½" and Larger (GA11):  Class 300, cast steel body, bolted bonnet, 

rising stem, solid wedge, seal-welded seat rings.  Provide trim to match use.  
Stockham 30-0F.  Crane 33. 

 
12 Flanged Ends 2½" and Larger (GA12):  300 WWP, iron body, bolted bonnet, 

bronze mounted, rising stem, OS&Y, solid wedge, UL-listed.  Stockham F-670.  
Nibco F-697-0. 

 
2.4        Check Valves: 
 
2.4.1 Construction:  Construct valves of castings free of any impregnating materials.  Construct 

valves with a bronze regrinding disc with a seating angle of 40º to 45º, unless a 
composition disc is specified.  Provide stop plug as renewable stop for disc hanger, unless 
otherwise specified.  Disc and hanger shall be separate parts with disc free to rotate.  
Support hanger pins on both ends by removable side plugs. 

 
2.4.2 Comply with the following standards: 
 
 Cast Iron Valves:  MSS SP-71.  Cast Iron Swing Check Valves, Flanged and Threaded 
Ends. 
 Bronze Valves:  MSS SP-80.  Bronze Gate, Globe, Angle and Check Valves. 
 Steel Valves:  ANSI B16.34.  Steel Standard Class Valve Ratings. 
 
2.4.3 Types of check (CK) valves: 
 

1 Threaded Ends 2" and Smaller (CK1):  Class 125, bronze body, screwed cap, 
horizontal swing, bronze disc.  Stockham B-319.  Nibco T-413-BY.  Crane 1707.  
Milwaukee 509. 

 
2 Soldered Ends 2" and Smaller (CK2):  Class 125, bronze body, screwed cap, 

horizontal swing, bronze disc.  Stockham B-309.  Nibco S-413-B.  Crane 1707S.  
Milwaukee 1509. 

 
3 Flanged Ends 2½" and Larger (CK3):  Class 125, iron body, bronze-mounted, 

bolted cap, horizontal swing, cast-iron or composition disc.  Stockham G-931 or 
G-932 as applicable.  Nibco F918-B.  Crane 373.  Milwaukee F2974 as 
applicable. 

 
4 Threaded Ends 2" and Smaller (CK4):  200 WWP, bronze body, screwed cap, 

horizontal swing, regrinding type bronze disc, for fire sprinkler use.  Nibco KT-
403-W. 

 
5 Flanged Ends 2½" and Larger (CK5): 175 WWP, iron body, bolted cap, bronze 
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mounted, composition disc, UL listed, with ball drip if required. Stockham G-940. 
Nibco F-908-W. 

 
6 Threaded Ends 2" and Smaller (CK6):  Class 200, bronze body, screwed cap, Y-

pattern swing, regrinding bronze disc.  Stockham B-345.  Nibco T-453-B.  Crane 
36.  Milwaukee 518/508. 

 
7 Flanged Ends 2½" and Larger (CK7):  Class 250, iron body, bronze mounted, 

bolted cap, cast-iron disc.  Stockham F-947.  Nibco F-968-B.  Crane 39E.  
Milwaukee F2970. 

 
8 Threaded Ends 2" and Smaller (CK8):  Class 300, bronze body, screwed cap, Y-

pattern swing, regrinding bronze disc.  Stockham B-375.  Nibco T-473-B.  Crane 
76E.  Milwaukee 517/507. 

 
9 Flanged Ends 2½" and Larger (CK9):  Class 300, cast steel body, bolted cap, 

horizontal swing, seal welded seat rings, chromium stainless disc.  Stockham 30-
SF.  Crane 159. 

 
10  Pump Discharge (CK10): Silent, Spring check valve, class 125 minimum, integral 

cast flanges, 302SS springs, ductile iron or cast iron globe body, bronze disc.  
Mueller 105MAP, StayFlow SIL-DG1, Titan CV 50-DI. 

 
2.5        Ball Valves: 
  
2.5.1 General:  Select with port area equal to or greater than connecting pipe area, include seat 

ring designed to hold sealing material. 
 
2.5.2 Construction:  Ball valves shall be rated for 150 psi saturated steam and 600 psi non-

shock cold water.  Pressure containing parts shall be constructed of ASTM B-584 alloy 
844, or ASTM B-124 alloy 377.  Valves shall be furnished with blow-out proof bottom 
loaded stem constructed of ASTM B-371 alloy 694 or other approved low zinc material.  
Provide TFE packing, TFE thrust washer, chrome-plated ball and reinforced teflon seats.  
Valves 1" and smaller shall be full port design.  Valves 1¼" and larger shall be 
conventional port design.  Stem extensions shall be furnished for use in insulated piping 
where insulation exceeds ½” thickness. 

 
2.5.3 Comply with the following standards: 
 

MSS SP-72.  Ball Valves with Flanged or Butt Welding Ends for General Service. 
MSS SP-110.  Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared 
Ends. 

 
2.5.4 Types of ball (BA) valves: 
          

1 Threaded Ends 2" and Smaller (BA1):  Bronze two-piece full port body with 
adjustable stem packing, stainless steel ball, trim, and handle.  Nibco T-585-66.  
Stockham T285-BR-R-T.  Milwaukee BA100S.  Apollo 77-100. 
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2 Soldered Ends 2" and Smaller (BA2):  Bronze three-piece full port body with 
adjustable stem packing.   Nibco S-595-Y-66.  Milwaukee BA350.  Apollo 82-
200. 

 
3 Threaded Ends 1" and Smaller (BA3):  Bronze two-piece full port body, UL listed 

(UL 842) for use with flammable liquids and LP gas.  Nibco T-585-70-UL.  
 

4 Threaded Ends 2" and Smaller (BA4):  175 WWP, bronze two-piece body, UL 
listed for fire protection service.  Nibco KT-585-70-UL and KT-580-70-UL. 

 
5 Threaded Ends 2" and Smaller (BA5):  400 WWP, bronze two-piece body, for fire 

protection service.  Nibco KT-580. 
 

6 Threaded Ends 2½" and Smaller (BA6):  300 WWP, bronze three-piece body, 
gear operator with handwheel, indicator flag, accepts tamper switch, for fire 
protection, UL listed.  Nibco T-505-4 and G-505-4. 

 
7 Flanged Ends 2½” and Larger (BA7): Class 150, carbon steel full bore two-piece 

body with adjustable stem packing, stainless steel ball, trim, and handle.  Nibco 
F515-S6 series.  Apollo 88A-240. 

 
2.6        Valve Features: 
 
2.7.1 General:  Provide valves with features indicated and, where not otherwise indicated, 

provide proper valve features as determined by Installer for installation requirements.  
Comply with ANSI B31.1 

 
2.7.2 Valve features specified or required shall comply with the following: 
 

1 Flanged:  Provide valve flanges complying with ANSI B16.1 (cast iron), ANSI 
B16.5 (steel), or ANSI B16.24 (bronze). 

 
2 Threaded:  Provide valve ends complying with ANSI B2.1. 

 
3 Solder-Joint:  Provide valve ends complying with ANSI B16.18. 

 
4 Trim:  Fabricate pressure-containing components of valve, including stems 

(shafts) and seats from brass or bronze materials, of standard alloy recognized in 
valve manufacturing industry unless otherwise specified. 

 
5 Non-Metallic Disc:  Provide non-metallic material selected for service indicated 

in accordance with manufacturer's published literature. 
 

6 Renewable Seat:  Design seat of valve with removable disc, and assemble valve 
so disc can be replaced when worn. 

 
7 Extended Stem:  Increase stem length by 2" minimum, to accommodate insulation 

applied over valve. 
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3 EXECUTION 
 
3.1 Installation: 
 
3.1.1 General:  Install valves where required for proper operation of piping and equipment, 

including valves in branch lines to isolate sections of piping.  Locate valves so as to be 
accessible and so that separate support can be provided when necessary.  Install valves 
with stems pointed up, in vertical position where possible, but in no case with stems 
pointed downward below horizontal plane. 

 
3.1.2 Insulation:  Where insulation is indicated, install extended-stem valves, arranged in 

proper manner to receive insulation. 
 
3.1.3 Applications Subject to Corrosion:  Do not install bronze valves and valve components in 

direct contact with steel, unless bronze and steel are separated by dielectric insulator. 
 
3.2 Selection of Valve Ends (Pipe Connections):  Except as otherwise indicated, select and 

install valves with the following ends or types of pipe/tube connections: 
 
3.2.1 Tube Size 2" and Smaller: Threaded valves.   
 
3.2.2 Pipe Size 2" and Smaller:  Threaded valves. 
 
3.2.3 Pipe Size 2½" and Larger:  Flanged valves. 
 
3.3 Non-Metallic Disc:  Limit selection and installation of valves with non-metallic disc to 

locations indicated and where foreign material in piping system can be expected to 
prevent tight shutoff of metal seated valves. 

 
3.4 Renewable Seats:  Select and install valves with renewable seats, except where otherwise 

indicated. 
 
3.5 Installation of Check Valves:  Install in horizontal position with hinge pin horizontally 

perpendicular to center line of pipe.  Install for proper direction flow. 
 
END OF SECTION 23 05 23 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 23 05 29 - SUPPORTS, ANCHORS, AND SEALS 
  
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 This section is a Division-23 Basic Materials and Methods section, and is a part of 

each Division-22 or 23 section making reference to or requiring supports, anchors, and 
seals specified herein. 

 
1.3 Extent of supports, anchors, and seals required by this section is indicated on drawings 

and/or specified in other Division- 22 or 23 sections. 
 
1.4 Code Compliance:  Comply with applicable codes pertaining to product materials and 

installation of supports, anchors, and seals. 
 
1.5 MSS Standard Compliance: 
 
1.5.1 Provide pipe hangers and supports of which materials, design, and manufacture 

comply with ANSI/MSS SP-58. 
            
1.5.2 Select and apply pipe hangers and supports, complying with MSS SP-69. 
 
1.5.3 Fabricate and install pipe hangers and supports, complying with MSS SP-89. 
 
1.5.4 Terminology used in this section is defined in MSS SP-90.  
 
1.6 UL  Compliance:  Provide products which are Underwriters Laboratories listed   . 
 
2 PRODUCTS 
 
2.1 Acceptable Manufacturers:  Subject to compliance with requirements, provide supports 

and hangers by Grinnel, Michigan Hanger Company, B-Line Systems, or approved 
equal. 

 
2.2 Horizontal-Piping Hangers and Supports:  Except as otherwise indicated, provide 

factory-fabricated horizontal-piping hangers and supports complying with ANSI/MSS 
SP-58, of one of the following MSS types listed, selected by Installer to suit 
horizontal-piping systems, in accordance with MSS SP-69 and manufacturer's 
published product information.  Use only one type by one manufacturer for each 
piping service.  Select size of hangers and supports to exactly fit pipe size for bare 
piping, and to exactly fit around piping insulation with saddle or shield for insulated 
piping.  Provide copper-plated hangers and supports for copper-piping systems. 
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2.2.1 Adjustable Steel Clevises:  MSS Type 1. 
 
2.2.2 Steel Double Bolt Pipe Clamps:  MSS Type 3.  
 
2.2.3 Adjustable Steel Band Hangers:  MSS Type 7. 
 
2.2.4 Steel Pipe Clamps:  MSS Type 4. 
 
2.2.5 Pipe Stanchion Saddles:  MSS Type 37, including steel pipe base support and cast-iron 

floor flange. 
 
2.2.6 Single Pipe Rolls:  MSS Type 41.  
 
2.2.7 Adjustable Roller Hanger:  MSS Type 43. 
 
2.2.8 Pipe Roll Stands:  MSS Type 44 or Type 47. 
 
2.3 Vertical-Piping Clamps:  Except as otherwise indicated, provide factory-fabricated 

vertical-piping clamps complying with ANSI/MSS SP-58, of one of the following 
MSS types listed, selected by Installer to suit vertical piping systems, in accordance 
with MSS SP-69 and manufacturer's published product information.  Select size of 
vertical piping clamps to exactly fit pipe size of bare pipe.  Provide copper-plated 
clamps for copper-piping systems. 

 
2.3.1 Two-Bolt Riser Clamps:  MSS Type 8. 
 
2.3.2 Four-Bolt Riser Clamps:  MSS Type 42. 
 
2.4 Hanger-Rod Attachments:  Except as otherwise indicated, provide factory-fabricated 

hanger-rod attachments complying with ANSI/MSS SP-58, of one of the following 
MSS types listed, selected by Installer to suit horizontal-piping hangers and building 
attachments, in accordance with MSS SP-69 and manufacturer's published product 
information.  Use only one type by one manufacturer for each piping service.  Select 
size of hanger-rod attachments to suit hanger rods.  Provide copper-plated hanger-rod 
attachments for copper-piping systems. 

 
2.4.1 Steel Turnbuckles:  MSS Type 13. 
 
2.4.2 Malleable Iron Sockets:  MSS Type 16. 
 
2.5 Building Attachments:  Except as otherwise indicated, provide factory-fabricated 

building attachments complying with ANSI/MSS SP-58, of one of the following MSS 
types listed, selected by Installer to suit building substrate conditions, in accordance 
with MSS SP-69 and manufacturer's published product information.  Select size of 
building attachments to suit hanger rods.   

 
2.5.1 Center Beam Clamps:  MSS Type 21. 
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2.5.2 C-Clamps:  MSS Type 23. 
 
2.5.3 Malleable Beam Clamps:  MSS Type 30. 
 
2.5.4 Side Beam Brackets:  MSS Type 34. 
 
2.5.5 Concrete Inserts:  MSS Type 18. 
 
2.6 Saddles and Shields:  Except as otherwise indicated, provide saddles or shields under 

piping hangers and supports, factory-fabricated, for all insulated piping.  Size saddles 
and shields for exact fit to mate with pipe insulation. 

 
2.6.1 Protection Shields:  MSS Type 40; of length recommended by manufacturer to prevent 

crushing of insulation. 
 
2.6.2 Protection Saddles:  MSS Type 39; use with rollers, fill interior voids with segments of 

insulation matching adjoining insulation. 
 
2.7 Miscellaneous Materials: 
 
2.7.1 Metal Framing:  Provide products complying with NEMA STD ML 1. 
 
2.7.2 Steel Plates, Shapes and Bars:  Provide products complying with ANSI/ASTM A 36. 
 
2.7.3 Cement Grout:  Portland cement (ANSI/ASTM C 150, Type I or Type III) and clean 

uniformly graded, natural sand (ANSI/ASTM C 404, Size No. 2).  Mix at a ratio of 1.0 
part cement to 3.0 parts sand, by volume, with minimum amount of water required for 
placement and hydration. 

 
2.7.4 Heavy-Duty Steel Trapezes:  Fabricate from steel shapes or continuous channel struts 

selected for loads required; weld steel in accordance with AWS standards. 
 
3 EXECUTION 
 
3.1 Preparation 
 
3.1.1 Proceed with installation of hangers, supports and anchors only after required building 

structural work has been completed in areas where the work is to be installed.  Correct 
inadequacies including (but not limited to) proper placement of inserts, anchors and 
other building structural attachments. 

 
3.1.2 Prior to installation of hangers, supports, anchors and associated work, Installer shall 

meet at project site with Contractor, installer of each component of associated work, 
and installers of other work requiring coordination with work of this section for 
purpose of reviewing material selections and procedures to be followed in performing 
the work in compliance with requirements specified. 

 
3.2 Installation of Building Attachments: 
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3.2.1 Install building attachments at required locations within concrete or on structural steel 
for proper piping support.  Space attachments within maximum piping span length 
indicated in MSS SP-69.  Install additional building attachments where support is 
required for additional concentrated loads, including valves, flanges, guides, strainers, 
expansion joints, and at changes in direction of piping.  Install concrete inserts before 
concrete is placed; fasten insert securely to forms.  Where concrete with compressive 
strength less than 2500 psi is indicated, install reinforcing bars through openings at top 
of inserts. 

 
3.2.2 In areas of work requiring attachments to existing concrete, use self drilling rod inserts, 

Phillips Drill Co., "Red-Head" or equal. 
 
3.3 Installation of Hangers and Supports: 
 
3.3.1 General:  Install hangers, supports, clamps and attachments to support piping properly 

from building structure; comply with MSS SP-69.  Arrange for grouping of parallel 
runs of horizontal piping to be supported together on trapeze type hangers where 
possible.  Install supports with maximum spacings complying with MSS SP-69 or as 
listed herein, whichever is most limiting.  Where piping of various sizes is to be 
supported together by trapeze hangers, space hangers for smallest pipe size or install 
intermediate supports for smaller diameter pipe.  Do not use wire or perforated metal 
to support piping, and do not support piping from other piping. 

 
3.3.1.1 Horizontal steel pipe and copper tube 1-1/4" diameter and smaller:  support on 6 foot 

centers. 
 
3.3.1.2 Horizontal steel pipe and copper tube 1-1/2" diameter and larger: support on 10 foot 

centers. 
 
3.3.1.3 Vertical steel pipe and copper tube:  support at each floor. 
 
3.3.1.4 Plastic pipe:  support in accordance with manufacturer's recommendations and the 

Florida Building Code, Plumbing. 
 
3.3.2 Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers 

and other accessories.   
 
3.3.3 Paint all black steel hangers with black enamel.  Galvanized steel and copper clad 

hangers do not require paint. 
 
3.3.4 Prevent electrolysis in support of copper tubing by use of hangers and supports which 

are copper plated, or by other recognized industry methods. 
 
3.3.5 Provision for Movement: 
 
3.3.5.1 Install hangers and supports to allow controlled movement of piping systems and to 

permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends and similar units. 
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3.3.5.2 Load Distribution:  Install hangers and supports so that piping live and dead loading 
and stresses from movement will not be transmitted to connected equipment. 

 
3.3.5.3 Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes, and so that 

maximum pipe deflections allowed by ANSI B31 are not exceeded. 
 
3.3.6 Insulated Piping:  Comply with the following installation requirements. 
 
3.3.6.1 Shields:  Where low-compressive-strength insulation or vapor barriers are indicated, 

install coated protective shields.   
 
3.3.6.2 Clamps:  Attach clamps, including spacers (if any), to piping with clamps projecting 

through insulation; do not exceed pipe stresses allowed by ANSI B31. 
 
 
3.4 Installation of Anchors: 
 
3.4.1 Install anchors at proper locations to prevent stresses from exceeding those permitted 

by ANSI B31, and to prevent transfer of loading and stresses to connected equipment. 
 
3.4.2 Fabricate and install anchors by welding steel shapes, plates and bars to piping and to 

structure.  Comply with ANSI B31 and with AWS standards. 
 
3.4.3 Anchor Spacings:  Where not otherwise indicated, install anchors at ends of principal 

pipe-runs, at intermediate points in pipe-runs between expansion loops and elbows.  
Make provisions for preset of anchors as required to accommodate both expansion and 
contraction of piping. 

 
3.4.4 Where expansion compensators are indicated, install anchors in accordance with 

expansion unit manufacturer's written instructions to limit movement of piping and 
forces to maximums recommended by manufacturer for each unit. 

 
3.5 Equipment Bases: 

 
3.5.1  Provide concrete housekeeping bases for all floor mounted equipment furnished as 

part of the work of Division 23.  Size bases to extend minimum of 4" beyond 
equipment base in any direction; and 4" above finished floor elevation.  Construct of 
reinforced concrete, roughen floor slab beneath base for bond, and provide steel rod 
anchors between floor and base.  Locate anchor bolts using equipment manufacturer's 
templates.  Chamfer top and edge corners. 
 

3.5.2  Provide structural steel stands to support equipment not floor mounted or hung from 
structure.  Construct of structural steel members or steel pipe and fittings.  Provide 
factory-fabricated tank saddles for tanks mounted on steel stands.  Prime and paint 
with black enamel. 

 
END OF SECTION 23 05 29 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 23 05 48 - VIBRATION ISOLATION    

 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 This section is a Division-23 Basic Mechanical Materials and Methods section, and is 

part of each Division-23 section making reference to vibration isolation equipment. 
 
1.3 Extent of vibration isolation required by this section is indicated on drawings and/or 

specified in other Division-23 sections. 
 
1.4 Approval Submittals:  When required by other Division-23 sections, submit product 

data sheets for each type of vibration isolation equipment including configuration and 
rating data.  Submit with Division-23 section using vibration isolation, not as a 
separate submittal.  Provide calculations showing supported weight, deflection, and 
isolator size and type for each item of supported equipment.  Submit for: 

 
 Equipment Mountings.  Type EM. 
 Hangers.  Type HA. 
  
1.5 O&M Data Submittals:  Submit a copy of approval submittals for each type of 

vibration isolation equipment.  Include this data in O&M Manual.   
 
2 PRODUCTS 
 
2.1 General:  Provide factory-fabricated products recommended by manufacturer for use in 

service indicated.  Provide products of types and deflections indicated; provide proper 
selection as determined by Installer to comply with specifications and installation 
requirements.  Provide sizes which properly fit with equipment.  All metal parts 
installed outside shall be hot dipped galvanized after fabrication. 

 
2.2 Acceptable Manufacturers:  Subject to compliance with requirements, provide 

vibration isolation equipment of:  Mason Industries, Keflex, Consolidated Kinetics, 
Vibration Mountings & Controls, Wheatley or approved equal.  All vibration isolators 
shall be supplied by a single approved manufacturer. 

 
2.3 Equipment Mountings: 
 
2.3.1 Select mountings with the required deflection and fastening means.  Provide steel rails 

or bases as required to compensate for equipment rigidity and overhang. 
 
2.3.2 Types of equipment mountings (EM): 
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1 Spring Mountings (EM1):  Spring isolators shall be free-standing and laterally 

stable without any housing.  All mounts shall have leveling bolts.  Spring 
diameter shall be not  less than 0.8 of the compressed height of the spring at rated 
load.  Springs shall have a minimum additional travel to solid equal to 50% of the 
rated deflection.  Springs shall be so designed that the ratio of horizontal stiffness 
to vertical stiffness is approximately one.  Provide a nominal static deflection of at 
least 1.0".  Basis of Design:  Mason Industries SLFH.   

 
2 Spring Mountings with Housings (EM2):  Spring isolators shall consist of open, 

stable steel springs and include vertical travel limit stops to control extension 
when weight is removed.  The housing of the spring unit shall serve as blocking 
during erection of equipment.  Provide a nominal static deflection of at least 1.0".  
All mountings used outside shall be hot dipped galvanized.  Basis of Design:  
Mason Industries SLR.  

 
3 Spring Mountings with Housings (EM3):  Spring isolators shall consist of open, 

stable steel springs with neoprene inserts to limit movement between upper and 
lower housing on start and stop.  Provide a nominal static deflection of at least 
1.0".  Mountings shall be specifically designed for critical areas on light-weight 
floors.  Basis of Design:  Mason Industries C. 

 
4 Neoprene Mountings (EM4):  Double deflection neoprene-in-shear mountings 

shall have a minimum static deflection of 0.35".  All metal surfaces shall be 
neoprene covered.  The top and bottom surfaces shall be neoprene ribbed and bolt 
holes shall be provided in the base.  Basis of design:  Mason Industries ND. 

 
5 Pads (EM5):  Waffle or ribbed pattern neoprene pads shall be fabricated from 40-

50 durometer neoprene.  Provide rigid steel plate and mounting angles as 
required.  Basis of design:  Mason Industries Super W. 

 
2.4    Hangers: 
 
2.4.1         Select hangers with the required deflection.  Provide all required hanger rods and 

fasteners. 
 
2.4.2 Types of hangers (HA): 

 
1  Hangers (HA1):  Vibration hangers shall contain a steel spring set in a neoprene 

cup manufactured with a grommet to prevent short-circuiting of the hanger rod.  
The cup shall contain a steel washer designed to properly distribute the load on 
the neoprene and prevent its extrusion.  Spring diameters and hanger box lower-
hole sizes shall be large enough to permit the hanger rod to swing through a 30-
degree arc before contacting the hole and short circuiting the spring.  Springs shall 
have a minimum additional travel to solid equal to 50% of the rated deflection.  
Basis of Design:  Mason Industries 30. 

 
2 Hangers (HA2):  Vibration hangers shall contain a laterally stable steel spring and 

0.3" deflection neoprene or fiberglass element in series.  A neoprene neck shall be 



JRA #25871 VIBRATION ISOLATION 23 05 48 - 3 

provided where the hanger rod passes through the steel box supporting the isolator 
mount to prevent metal to metal contact.  Spring diameters and hanger box lower 
hole sizes shall be large enough to permit the hanger rod to swing through a 30 
degree arc before contacting the hole and short circuiting the spring.  Springs shall 
have a minimum additional travel to solid equal to 50% of the rated deflection.  
Basis of Design:  Mason Industries 30N. 

 
3 Hangers (HA3):  Double deflection neoprene-in-sheer or EPDM hangers. Units 

shall be complete with projected neoprene bushing to prevent steel-to-steel 
contact between hanger box and hanger rod.  Average static deflection shall be 
not less than 0.4 inches.  Basis of Design:  Mason Industries HD. 

 
3 EXECUTION 
 
3.1 Install vibration isolation devices for the duty indicated and for ease of inspection, 

adjustment, and proper operation.  Install in accordance with the manufacturer's written 
instructions and coordinate with shop drawings of supported equipment. 

 
3.2 All connections to fixtures and equipment shown on the drawings shall be considered 

diagrammatic unless otherwise indicated by detail.  The actual connections shall be 
made to fully suit the requirements of each case and adequately provide for expansion 
and servicing. 

 
3.3 Piping, ductwork and conduit shall not be suspended from one another or physically 

contact one another.  Vibrating systems shall be kept free from non-vibrating systems. 
 
3.4 Equipment Mountings: 
 
3.4.1 Unless otherwise shown or specified, all floor-mounted equipment shall be set on 

housekeeping equipment bases.  Refer to Division-23 section “Supports, Anchors, and 
Seals”. 

 
3.4.2 No equipment unit shall bear directly on vibration isolators unless its own frame is 

suitably rigid to span between isolators, and such direct support is approved by the 
equipment manufacturer.  All support frames shall be sufficiently stiff and rigid so as 
to prevent distortion and misalignment of components installed thereon. 

 
3.4.3 Align equipment mountings for a free, plumb installation.  Isolators that are binding, 

offset or fully compressed will not be accepted. 
 
3.5 Hangers: 
 
3.5.1 Position vibration isolation hangers so that hanger housing may rotate a full 360 

degrees without contacting any object. 
 
3.5.2 Install steel angles, channels, rods and fasteners to level equipment, piping or ductwork 

and to evenly distribute the supported weight. 
 
3.6 Connections of Ducts:  Ducts shall be connected to fan intakes and discharges by 
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means of flexible connectors in accordance with Division-23 section "Ductwork 
Accessories" so that all vibrating equipment is fully isolated. 

 
END OF SECTION 23 05 48 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 23 05 53 - MECHANICAL IDENTIFICATION 
 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 This section is a Division-23 Basic Mechanical Materials and Methods section, and is 

part of each Division-22 or 23 section making reference to or requiring identification 
devices specified herein. 

 
1.3 Extent of mechanical identification work required by this section is indicated on 

drawings and/or specified in other Division-22 or 23 sections. 
 
1.4 Refer to Division-26 sections for identification requirements of electrical work; not 

work of this section.  Refer to other Division-23 sections for identification 
requirements for controls; not work of this section. 

 
1.5 Codes and Standards:  Comply with ANSI A13.1 for lettering size, length of color 

field, colors, and viewing angles of identification devices. 
 
2 PRODUCTS 
 
2.1 General:  Provide manufacturer's standard products of categories and types required for 

each application as referenced in other Division-23 sections.  Where more than single 
type is specified for application, selection is Installer's option, but provide single 
selection for each product category. 

 
2.2 Painted Identification Materials 
 
2.2.1 Stencils:  Standard fiberboard stencils, prepared for required applications with letter 

sizes generally complying with recommendations of ANSI A13.1 for piping and 
similar applications, but not less than 1-¼" high letters for ductwork and not less than 
¾" high letters for access door signs and similar operational instructions. 

 
2.2.2 Stencil Paint:  Standard exterior type stenciling enamel; black, except as otherwise 

indicated; either brushing grade or pressurized spray-can form and grade. 
 
2.2.3 Identification Paint:  Standard identification enamel. 
 
2.3 Plastic Pipe Markers                                                                                
 
2.3.1 Pressure-Sensitive Type:  Provide manufacturer's standard pre-printed, permanent 

adhesive, color-coded, pressure-sensitive vinyl pipe markers. 
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2.3.1.1 Lettering: Manufacturer's standard pre-printed nomenclature which best describes 

piping system in each instance, as selected by Architect/Engineer in cases of variance 
with name as shown or specified.   

 
2.3.1.2 Arrows:  Print each pipe marker with arrows indicating direction of flow, either 

integrally with piping system service lettering (to accommodate both directions), or as 
separate unit of plastic. 

         
2.4 Valve Tags: 
 
2.4.1 Brass Valve Tags:  Provide 19-gage polished brass valve tags with stamp-engraved 

piping system abbreviation in ¼" high letters and sequenced valve numbers ½" high, 
and with 5/32" hole for fastener.  Provide 1-½" diameter tags, except as otherwise 
indicated. 

 
2.4.2 Plastic Laminate Valve Tags:  Provide manufacturer's standard 3/32" thick engraved 

plastic laminate valve tags, with piping system abbreviation in ¼" high letters and 
sequenced valve numbers ½" high, and with 5/32" hole for fastener.  Provide 1-½" 
square black tags with white lettering, except as otherwise indicated. 

 
2.5 Engraved Plastic-Laminate Signs: 
 
2.5.1 General:  Provide engraving stock melamine plastic laminate, in the sizes and 

thicknesses indicated, engraved with engraver's standard letter style a minimum of 3/4" 
tall and wording indicated, punched for mechanical fastening except where adhesive 
mounting is necessary because of substrate. 

 
2.5.2 Thickness:  1/16" for units up to 20 sq. in. or 8" length; 1/8” for larger units. 
 
2.5.3 Fasteners:  Self-tapping stainless steel screws, except contact-type permanent adhesive 

where screws cannot or should not penetrate the substrate. 
 

2.5.4  Ceiling Grid Mounted Tags:  White 1/2:” lettering engraved in a 3/4" black 
background, screwed parallel to the ceiling grid.   

 
2.6 Stamped Nameplates:  Provide equipment manufacturer's standard stamped nameplates 

for motors, AHUs, pumps, etc. 
 
3 EXECUTION 
 
3.1 Coordination:  Where identification is to be applied to surfaces which require 

insulation, painting or other covering or finish, including valve tags in finished 
mechanical spaces, install identification after completion of covering and painting.  
Install identification prior to installation of acoustical ceilings and similar removable 
concealment. 

 
3.2 Ductwork Identification: 
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3.2.1 General:  Identify air supply, return, exhaust, intake and relief ductwork with stenciled 
signs and arrows, showing ductwork service and direction of flow, in black or white.  
Example:  AHU-1 Supply  

 
3.2.2 Location:  In each space where ductwork is exposed, or concealed only by removable 

ceiling system, locate signs near points where ductwork originates or continues into 
concealed enclosures, and at 50' spacings along exposed runs. 

 
3.2.3 Access Doors:  Provide stenciled signs on each access door in ductwork and housings, 

indicating purpose of access (to what equipment) and other maintenance and operating 
instructions, and appropriate and procedural information. 

 
3.3 Piping System Identification: 
 
3.3.1 General:  Install pipe markers of one of the following types on each system indicated 

to receive identification, and include arrows to show normal direction of flow: 
 
3.3.1.1 Plastic pipe markers. 
 
3.3.1.2 Stenciled markers, black or white for best contrast.  
 
3.3.2 Locate pipe markers as follows wherever piping is exposed to view in occupied spaces, 

machine rooms, accessible maintenance spaces and exterior non-concealed locations. 
 
3.3.2.1 Near each valve and control device. 
 
3.3.2.2 Near each branch, excluding short take-offs for fixtures and terminal units; mark each 

pipe at branch, where there could be question of flow pattern. 
 
3.3.2.3 Near locations where pipes pass through walls, floors, ceilings, or enter non-accessible 

enclosures. 
 
3.3.2.4 At access doors, manholes and similar access points which permit view of concealed 

piping. 
 
3.3.2.5 Near major equipment items and other points of origination and termination. 
 
3.3.2.6 Spaced intermediately at maximum spacing of 50' along each piping run, except reduce 

spacing to 25' in congested areas of piping and equipment. 
 
3.3.2.7 On piping above removable acoustical ceilings, except omit intermediately spaced 

markers. 
 
 
3.4 Valve Identification:  Provide coded valve tag on every valve, cock and control device 

in each piping system; exclude check valves, valves within factory-fabricated 
equipment units, plumbing fixture faucets, convenience and lawn-watering hose bibs, 
and shut-off valves at plumbing fixtures, HVAC terminal devices and similar rough-in 
connections of end-use fixtures and units.  Coordinate code with operating instructions.  
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For valves located above acoustical lay in ceilings provide an additional engraved 
plastic valve tag, mechanically affixed to the ceiling grid below the valve (white letters 
on black background).  When multiple equipment and/or valve tags are installed in a 
room, orient all tags the same direction.   

 
3.5 Valve Charts:  Provide framed, glass covered valve charts in each mechanical room.  

Identify coded valve number, valve function, and valve location for each valve.  
Provide floor plan with approximate location of each valve identified.   

 
3.6 Mechanical Equipment Identification:  Install engraved plastic laminate sign on a 

vertical surface on or near each major item of mechanical equipment and each 
operational device.  Label shall indicate type of system and area served.  Provide signs 
for the following general categories of equipment and operational devices:  For 
equipment located above acoustical lay in ceilings provide an additional engraved 
plastic tag, mechanically affixed to the ceiling grid at the access point (white letters on 
black background).  When multiple equipment and/or valve tags are installed in a 
room, orient all tags the same direction.   

 
3.6.1 Main control and operating valves, including safety devices. 
 
3.6.2 Meters, gauges, thermometers and similar units. 
 
3.6.3 Fuel-burning units including boilers, furnaces, and heaters. 
 
3.6.4 Pumps, compressors, chillers, condensers, and similar equipment. 
 
3.6.5 Heat exchangers, coils, evaporators, cooling towers, heat recovery units and similar 

equipment. 
 
3.6.6 Fans, blowers, primary balancing dampers and VAV boxes. 
 
3.6.7 HVAC air handlers and fan coil units. 
 
3.6.8 Air conditioning indoor and outdoor units. 
 
3.7 Stamped Nameplates:  Equipment manufacturers to provide standard stamped 

nameplates on all major equipment items such as motors, pumps, AHUs, etc.  Where 
motors are hidden from view (within equipment casing, or otherwise not easily 
accessible, etc.), the equipment supplier shall furnish a duplicate motor data nameplate 
to be affixed to the equipment casing in an easily visible location, unless data is 
already included on the equipment nameplate.] 

 
3.8 Adjusting and Cleaning: 
 
3.8.1 Adjusting:  Relocate any mechanical identification device which has become visually 

blocked by work of this division or other divisions. 
 
3.8.2 Cleaning:  Clean face of identification devices, and glass frames of valve charts. 
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END OF SECTION 23 05 53 
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SECTION 23 05 56 - ACCESS DOORS     
 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 This section is a Division-23 Basic Mechanical Materials and Methods section, and is 

part of each Division-22 or 23 section making reference to or requiring access panels 
specified herein. 

 
1.3 Approval Submittals:   
 
1.3.1 Product Data:  When required by other Division-22 or 23 sections, submit product data 

for access doors.  Submit with Division-22 or 23 section using access doors, not as a 
separate submittal.  Include rating data.       

 
1.4 O&M Data Submittals:  Submit a copy of approval submittal.  Include this data in 

O&M Manuals.  
  
2 PRODUCTS 
 
2.1 Acceptable Manufacturers:  Subject to compliance with requirements, provide access 

doors by Milcor, Jay R. Smith, Zurn, BOICO, Elmdor, or approved equal. 
 
2.2 General:  Where floors, walls and ceilings must be penetrated for access to plumbing 

work, provide types of access doors indicated.  Furnish sizes indicated or, where not 
otherwise indicated, furnish adequate size for intended and necessary access.  Furnish 
manufacturer's complete units, of type recommended for application in indicated 
substrate construction, in each case, complete with anchorages and hardware. 

 
2.3 Access Door Construction:  Except as otherwise indicated, fabricate wall/ceiling door 

units of welded stainless steel construction with welds ground smooth and brushed 
finish; 16-gauge frames and 14-gauge flush panel doors; 175° swing with concealed 
spring hinges; flush screw-driver-operated cam locks. 

 
2.4  Minimum Size:  Where equipment is located above hard ceilings, the minimum access 

door size shall be 24x24 or the minimum size to remove the item serviced.   
 
3 EXECUTION 
 
3.1 Access doors shall be installed to operate and service all plumbing equipment 

including valves, dampers, duct access panels, and other items requiring maintenance 
that are concealed above or behind finished construction.  Access doors shall be 
installed in walls, chase and floors as necessary, but are not required in accessible 
suspended ceiling systems.   

 
3.2 Access doors shall be installed by the Division installing the substrate construction.  

However, responsibility for furnishing and determining location of access doors is part 
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of this Division's work.  The style of access door shall be suitable for construction into 
which installed. 

 
3.3 Access doors shall be sized and located as required to provide proper maintenance and 

service access in accordance with the manufacturer's recommendations and code 
authority requirements for all devices and equipment.   

 
END OF SECTION 23 05 56 
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SECTION 23 05 73 - EXCAVATION & BACKFILL 
 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 This section is a Division-23 Basic Mechanical Materials and Methods section, and is 

part of each Division-22 or 23 section making reference to or requiring excavation and 
backfill specified herein. 

 
1.3 Refer to other Division-22 and 23 sections and/or drawings for specific requirements 

of the particular piping system being installed.  Where another Division-22 or 23 
section or the drawings conflict with requirements of this section, the other Division-
22 or 23 section or the drawings shall take precedence over the general requirements 
herein. 

 
1.4 OSHA:  Contractor employee worker protection for all trenching and excavation 

operations shall comply with 29 CFR 1926.650 Subpart P and all current OSHA 
requirements.  

 
1.5 Trench Safety Act:  Contractor shall comply with all requirements of Florida Statutes 

Chapter 553, including the requirement to provide a separate line item to identify the 
cost to comply on a per lineal foot of trench and per square foot of shoring. 

 
2 PRODUCTS 
 
2.1 Sand:  Clean, hard, uncoated grains free from organic matter or other deleterious 

substances.  Sand for backfill shall be of a grade equal to mortar sand. 
 
2.2 Gravel:  Clean, well graded hard stone or gravel, free from organic material.  Size 

range to be from No. 4 screen retentions to 1". 
 
2.3 Earth:  Fill free of clay, muck, stones, wood, roots or rubbish.  
 
2.4 Identification Tape:  Polyethylene 6 inches wide, 0.004 inches thick, continuously 

printed with "CAUTION" in large letters and type of pipe below. 
 
2.5 Copper Identification Wire:  14-gauge. 
         
3 EXECUTION 
 
3.1 Ditching and Excavation:  Shall be performed by hand wherever there is a possibility 

of encountering obstacles or any existing utility lines of any nature whatsoever.  Where 
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clear and unobstructed areas are to be excavated, appropriate machine excavation 
methods may be employed.  Avoid use of machine excavators within the limits of the 
building lines. 

 
3.2 Bedding:  Excavate to bottom grade of pipe to be installed, and shape bed of 

undisturbed earth to contour of pipe for a width of at least 50% of pipe diameter.  If 
earth conditions necessitate excavation below grade of the pipe, such as due to the 
presence of clay, muck, or roots, subcut and bring bed up to proper elevation with 
clean, new sand (as described in paragraph 2.1), deposited in 6" layers and tamped.  
Notify Architect/Engineer if subcut exceeds 12", or if bed is of an unstable nature.  In 
this case a 6" minimum layer of gravel will be required before sand bedding begins.  
Submit cost proposal if the earth conditions require subcut in excess of 12" or if gravel 
is required to achieve proper bedding. 

 
3.3 Placing:  Pipe shall be carefully handled into place.  Avoid knocking loose soil from 

the banks of the trench into the pipe bed.  Rig heavier sections with nylon slings in lieu 
of wire rope to avoid crushing or chipping.  Pipe which is handled with insulation in 
place, coated pipe, and jacketed pipe shall have special handling slings as required to 
prevent damage to the material. 

 
3.4 Backfilling:  Deposit clean new sand (as described in paragraph 2.1) to 6" above the 

pipe and tamp.  Then deposit sand or earth carefully in 6" layers, maintaining adequate 
side support, especially on nonferrous piping materials.  Compact fill in 6" layers, 
using mechanical means, up to the top elevation of the pipe, and in 12" layers to rough 
or finish grade as required. Fine grade and restore surface to original condition.   

 
3.5 Special:  Excavations shall be installed and maintained in satisfactory condition during 

the progress of the work.  Subsurface structures are to be constructed in adequately 
sized excavations.  De-watering equipment shall be installed and properly maintained 
where required.  Shoring shall be employed in the event of unstable soil condition, and 
in all cases where required by OSHA regulations and necessary to protect materials 
and personnel from injury. 

 
3.6 Identification:  Install identification tape directly above all underground piping, one 

tape for each pipe where multiple pipes are installed.  Depth of tape shall be at least 6 
inches below finished grade and 24" above buried pipe.  Install copper wire above non-
metallic pipes. 

 
3.7 Depth of Cover:  Minimum cover for underground piping is two feet unless indicated 

otherwise. 
 
 
END OF SECTION 23 05 73 
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SECTION 23 05 90 - START-UP REQUIREMENTS FOR HVAC SYSTEMS 
 
1 GENERAL 
          
1.1 Intent: It is the intent of this section to require that the startup requirements and report 

noted herein be performed prior to starting TAB work on each system.  Work can be 
phased with permission of the Engineer. 

 
1.2 Coordination:    
 
1.2.1 The Contractor shall furnish to the TAB Contractor a complete set of plans, 

specifications, addenda, shop drawings, equipment performance data sheets, change 
orders, etc. as requested by the TAB Contractor. 

 
1.2.2 The Contractor shall participate in a TAB coordination meeting to discuss interface 

requirements with the TAB Contractor and to establish a schedule for TAB work prior 
to start of TAB work. The TAB will be performed by an independent company 
contracted by the owner.   

 
1.3 Test Reports and Verification Submittals: 
 
1.3.1 Submit Startup Report as described herein for each system. Attach Factory Startup    

Report for equipment as required by other Division-23 sections. 
 
2 PRODUCTS: None 
 
3 EXECUTION:   
 
3.1 The TAB work shall not commence until the Engineer has received written notice from 

the Contractor that HVAC systems are 100% complete and are fully operational.  
Submit Startup Report as described herein. 

 
3.2 The Contractor shall place all HVAC systems and equipment into complete operation 

during each working day of TAB work. 
 
3.3 The Contractor shall provide access to HVAC systems and equipment by supplying 

ladders and/or scaffolding, and opening access panels and equipment room doors. 
 
3.4 The TAB Contractor will provide to the Contractor TAB punch lists of non-complying 

HVAC work as they are discovered.  The Contractor shall replace or repair non-
complying work as soon as possible in order not to delay completion of TAB work. 
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3.5 Airside Systems:  The Contractor shall provide the following information to the 
Engineer to substantiate proper start-up and preliminary adjustments of air handler 
units, belt driven fans, and duct systems. 

 
3.5.1 Verify that air grilles (supply, return, exhaust, transfer, outdoor, etc.) are installed and 

connected to the duct system. 
 
3.5.2 Verify that duct systems are clean of debris.                                                                 
 
3.5.3 Verify that ducts attached with flexible connectors are aligned within ½" and have a 

uniform gap between ducts of 1"-1.5".  Flexible connectors shall not leak and shall be 
insulated. 

 
3.5.4 Verify that filters are clean and filter spacers are installed. 
 
3.5.5 Verify that balancing dampers at grilles and branch ducts are operational and are fully 

opened. 
 
3.5.6 Verify that fire and smoke dampers are correctly installed and are fully opened. 
 
3.5.7 Verify that fan discharges are appropriate for the outlet ductwork with regards to the 

"system effect" per AMCA Publication 201.  Inappropriate fan discharges will not be 
accepted. 

 
3.5.8 Verify proper fan rotation. 
 
3.5.9 Verify proper belt drive alignment. 
 
3.5.10 Verify fan motor overload elements are correctly sized. 
 
3.5.11 Adjust fan sheave until CFM is at or above design CFM.  Provide additional sheaves 

and belts as required.   Verify that motor is not overloaded. 
 
3.5.12 Verify that HVAC control systems are fully operational. 
 
3.6 Startup Report: The Contractor shall submit the startup information required by this 

section to the   Engineer in a typed report organized as outlined herein.  The Startup 
Report is required to meet the written notice described herein prior to starting TAB 
work.  TAB work will not start until the Startup Report has been submitted and 
approved. 

 
END OF SECTION 23 05 90 
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SECTION 23 05 91 - TESTING, CLEANING, AND STERILIZATION OF PIPING SYSTEMS 
 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 This section is a Division-23 Basic Mechanical Materials and Methods section, and is 

part of each Division-22 and 23 section making reference to or requiring the testing 
and other procedures specified herein. 

 
1.3 Notify the Architect/Engineer when system tests are ready to be witnessed at least 24 

hours prior to the test. 
 
1.4 All materials, test equipment, and devices required for cleaning, testing, sterilizing or 

purging shall be provided by the Contractor. 
 
2 PRESSURE TESTS 
 
2.1 General:  Provide temporary equipment for testing, including pump and gauges.  Test 

piping systems before insulation is installed wherever feasible, and remove control 
devices before testing.  Test each natural section of each piping system independently 
but do not use piping system valves to isolate sections where test pressure exceeds 
valve pressure rating.  Fill each section with indicated medium and pressurize for 
indicated pressure and time. 

 
2.2 Required test period is four hours. 
 
2.3 No piping, fixtures, or equipment shall be concealed or covered until they have been 

tested.  The contractor shall apply each test and ensure that it is satisfactory for the 
period specified before calling the Architect/Engineer to observe the test.  Test shall be 
repeated upon request to the satisfaction of those making the inspection. 

 
2.4 Observe each test section for leakage at the end of the test period. Test fails if leakage 

is observed or if pressure drop exceeds 5% of the test pressure. 
 
2.5 Check of systems during application of test pressures should include visual check for 

water leakage and soap bubble or similar check for air and nitrogen leakage. 
 
2.6 During heating and cooling cycles, linear expansion shall be checked at all elbows and 

expansion joints for proper clearance. 
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2.7 Repair piping systems sections which fail required piping test.  Disassemble and re-
install using new materials to extent required to overcome leakage.  Do not use 
chemicals, stop-leak compounds, mastics, or other temporary repair methods. 

 
2.8 Pressure Test Requirements: 
 
2.8.1 Soil, Waste, and Vent  Test all piping within the building with a 10 foot head of water.  

Test piping in sections so that all joints are tested.  Provide test tees as required. 
 
2.8.2 Domestic Water:  Perform hydrostatic test on all piping within the building at twice the 

normal static pressure at service point, but not less than 100 psig.  Once tested, flush 
out piping and leave under pressure of the supply main or 40 psig for the balance of the 
construction period. 

 
3 CLEANING AND STERILIZATION 
 
3.1 General:  Clean exterior surfaces of installed piping systems of superfluous materials, 

and prepare for application of specified coatings (if any).  Flush out piping systems 
with clean water or blowdown with air before proceeding with required tests.  Inspect 
each run of each system for completion of joints, supports and accessory items. 

 
3.2 Flush and drain all water systems at least three times.  Reverse flush systems from 

smallest piping to largest piping.  Replace startup strainers with operating strainers. 
 
3.3 Sterilization of Domestic Water Systems: 
 
3.3.1 Prerequisites:  All new hot and cold water piping installed (complete), all fixtures 

connected, system flushed out, and system filled with water. 
 
3.3.2 The shut off valve at the water main  shall be closed, all fixture outlets opened slightly, 

and a sterilizing solution shall be introduced at a manifold connection installed by the 
Contractor at the meter. 

 
3.3.3 The solution shall contain 50 parts per million of available chlorine.  The chlorinating 

material shall be either liquid chlorine or calcium hypochlorite.  The solution shall be 
allowed to stand in the system for at least eight hours after which the entire system 
shall be flushed. 

 
3.3.4 After final flushing, all aerators shall be removed, cleaned, and reinstalled.  After final 

flush the residual chlorine shall not exceed 0.2 parts per million. 
 
3.3.5 The Architect/Engineer shall be notified 24 hours prior to the procedure so that it can 

be witnessed. 
 
3.3.6 Provide sampling and certified report by an independent testing lab.  Provide written 

Health Department approval of disinfection samples. 
 
END OF SECTION 23 05 91    
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SECTION 23 05 93 - TESTING AND BALANCING OF MECHANICAL SYSTEMS 
 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section.  
Division-23 Basic Mechanical Materials Sections apply to work of this section. 

 
 
1.2 Description of Work: 
 
1.2.1 Extent of testing, adjusting, and balancing work (TAB) is indicated by requirements of 

this section, and also by drawings and schedules, and is defined to include, but is not 
necessarily limited to, air distribution systems, hydronic distribution systems and 
associated equipment and apparatus of mechanical work.  The work consists of setting 
speed and volume (flow) adjusting facilities provided for systems, recording data, 
conducting tests, preparing and submitting reports, and recommending modifications 
to work as required.  

 
1.2.2 Pretesting: Where required by the drawings or other Division 23 sections, pretest 

existing HVAC systems as directed and report findings prior to start of demolition 
work or any other modifications to the existing systems.  Results of pretesting shall be 
reported to the Engineer in a timely manner.  Comply with standards for final TAB 
reports described herein.  

 
1.2.3 Coordination: Coordinate with the General Contractor and Mechanical Contractor 

responsible for the HVAC system installation as required to complete the TAB work.   
 
1.3 The intent of this specification is to balance HVAC systems within the tolerances 

listed, maintaining the pressure relationships indicated, with a minimum of noise.  
 
1.3.1 Airflow Tolerances:   
 
1.3.1.1 Air Handling: The supply air, return air and outdoor air quantities shall be balanced 

within 5% of design values.  
 
1.3.1.2 Exhaust Fans: The exhaust fan quantities shall be set as required to maintain the design 

exhaust terminal flows within ±5% of design values.  If no exhaust terminals exist, 
exhaust fan air quantities shall be balanced within ±10% of design values. 

 
 
1.3.1.3 Ceiling Diffusers, Supply Registers, Return and Exhaust Inlets: Balance to an air 

quantity within ±10% of the design values.  
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1.3.2 Temperature Tolerances:   
 
1.3.2.1 Air Handling Temperatures: The controlled temperatures at AHUs shall be verified to 

be under control within ±1ºF of design values.  
 
 
1.3.2.2 Room Temperatures: Balance systems and controls within ±2ºF of indicated settings.  
 
1.3.3 Pressure Relationships: Where code or design indicates a specific pressure 

relationship, the pressure relationship shall take precedence over airflow tolerances.  
Airflow tolerances may need to be held tighter than allowed tolerances to meet 
pressure relationships.  Demonstrate the existence of positive or negative pressure to 
Engineer and authority having jurisdiction by making direct measurements of room 
relative pressure and/or flow direction. 

 
1.4 Quality Assurance: The TAB Contractor shall be certified as follows: 
 
1.4.1 Tester:  A firm certified by National Environmental Balancing Bureau (NEBB) in 

those testing and balancing disciplines required for this project, who is not the Installer 
of the systems to be tested and is otherwise independent of the project.  Comply with 
NEBB's "Procedural Standards for Testing, Adjusting and Balancing of Environmental 
Systems" as applicable to this work. 

 
1.4.2 Tester:  A firm certified by Associated Air Balance Council (AABC) in those testing 

and balancing disciplines required for this project.  AABC-certified firms are 
independent by definition.  Comply with AABC's Manual MN-1 "AABC National 
Standards", as applicable to this work. 

 
1.4.3 Industry Standards:  Comply with American Society of Heating, Refrigerating and Air-

Conditioning Engineers, Inc. (ASHRAE) recommendations pertaining to 
measurements, instruments and testing, adjusting and balancing, except as otherwise 
indicated. 

 
1.5 Job Conditions: 
 
1.5.1 Do not proceed with testing, adjusting, and balancing work until HVAC work 

(including Controls) has been completed and is operable.  Ensure that there is no 
residual work still to be completed. 

 
1.5.2 Do not proceed until work scheduled for testing, adjusting, and balancing is clean and 

free from debris, dirt and discarded building materials. 
 
1.5.3 Do not proceed until architectural work that would affect balancing (walls, ceiling, 

windows, doors) have been installed.  
 
1.5.4 Testing may proceed system by system, but each HVAC system must be complete as 

describe herein.  
 
1.5.5 The mechanical contractor shall make any changes in pulleys, belts, and dampers, 
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and/or add dampers as required for correct balancing. 
 
1.6 Approval Submittals 
 
1.6.1 Submit the name of the proposed test and balance company for the Engineer's approval 

within thirty (30) days after awarding of contract. 
 
1.7 Test Reports and Verification Submittals: 
 
1.7.1 Submit four (4) copies of the dated test and balance report upon completion of TAB 

work.  The report shall include a list of instruments used for the work.  The report shall 
be signed by the supervisor who performed the TAB work.  

 
2 PRODUCTS 
 
2.1 Patching Materials:  Except as otherwise indicated, use same products as used by 

original Installer for patching holes in insulation, ductwork and housings which have 
been cut or drilled for test purposes, including access for test instruments, attaching 
jigs, and similar purposes. 

         
2.2 Test Instruments:  Utilize test instruments and equipment of the type, precision, and 

capacity as recommended in the referenced standard.  All instruments shall be in good 
condition and shall have been calibrated within the previous six (6) months (or more 
recently if required by standard). 

 
3 EXECUTION 
 
3.1 General: 
 
3.1.1 Examine installed work and conditions under which testing is to be done to ensure that 

work has been completed, cleaned and is operable.  Do not proceed with TAB work 
until unsatisfactory conditions have been corrected in manner acceptable to Tester. 

 
3.1.2 Test, adjust and balance environmental systems and components, as indicated, in 

accordance with procedures outlined in applicable standards, and as modified or 
detailed herein. 

 
3.1.3 Test, adjust and balance systems during summer season for air conditioning systems 

and during winter season for heating systems, including at least a period of operation at 
outside conditions within 5ºF wet bulb temperature of maximum summer design 
condition, and within 10ºF dry bulb temperature of minimum winter design condition.  
When seasonal operation does not permit measuring final temperatures, then take final 
temperature readings when seasonal operation does permit.  The Contractor shall 
return for a change of seasons test at no additional cost to the Owner and submit the 
revised TAB report. 

 
3.1.4 Punch List: Prepare a deficiency (punch)list for the Contractor with a copy of the 

Engineer that lists all items that are incorrectly installed or are functioning improperly.  
Provide a retest after all items are corrected.  
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3.1.5 Prepare TAB report of test results, including instrumentation calibration reports, in 

format recommended by applicable standards, modified as required to include all data 
listed herein. 

 
3.1.6 Patch holes in insulation, ductwork and housings, which have been cut or drilled for 

test purposes, in manner recommended by original Installer. 
 
3.1.7 Mark equipment settings, including damper control positions, valve indicators, fan 

speed control levers, and similar controls and devices, to show final settings at 
completion of TAB work.  Provide markings with paint or other suitable permanent 
identification materials. 

 
3.1.8 Include in the TAB report recommendations for correcting unsatisfactory mechanical 

performances when system cannot be successfully balanced. 
 
3.1.9 Include an extended warranty of ninety (90) days after completion of test and balance 

work, during which time the Engineer, at his discretion, may request a recheck, or 
resetting of any component as listed in test report.  The TAB company shall provide 
technicians and instruments and make any tests required by the Engineer during this 
time period. 

 
3.2 Controls 
 
3.2.1 Check all HVAC controls for proper location, calibration and sequence of operation.  
 
3.2.2 Check operation of all controllers and controlled devices to verify proper action and 

direction. Check the operation of all interlocks. 
 
3.2.3 Check all motorized face zone damper motors for leakage when in closed position.  If 

leakage is more that 5%, mechanical contractor shall reset damper linkages. 
 
3.2.4 Check all control valves for complete closure and correct action under all operating 

conditions. 
 
 
3.3 Air Balancing 
 
3.3.1 Leakage tests on ductwork must have been completed before air balancing. 
 
3.3.2 Set dampers, volume controls and fan speeds to obtain specified air delivery with 

minimum noise level.  Rebalance as required to accomplish this.  Simulate fully loaded 
filters during test. 

 
3.3.3 Set grille deflections as noted on plans.  Modify deflections if required to eliminate 

drafts or objectionable air movement. 
 
3.3.4 Record air terminal velocity after completion of balance work.  
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3.3.5 Record final grille and register deflection settings if different from that specified on 
contract drawings. 

 
3.3.6 Record all fan speeds. 
 
3.4 Data Collection: 
 
3.4.1 In addition to the data required for any specified performance tests, measure and 

record the temperatures, pressures, flow rates, and nameplate data for all components 
listed herein. 

 
3.4.2 It is the intent of this section to record data on balanced systems, under normal 

operating or design conditions. 
 
3.4.3 Temperatures: 
 
 1. Outside dry and wet bulb temperatures. 
  

2. Dry bulb temperature in each room and at least one wet bulb temperature in each 
zone. 

 
3. Refrigerant liquid and suction temperatures. 

  
4. Inlet and outlet temperature of each heat exchange device  - both fluids. 

 
3.4.4 Pressures: 
 
 1. Suction and discharge static pressure of each fan. 
  

2. Each refrigerant suction and discharge pressure. 
 
3.4.5 Flow rates: 
 
 1. Flow rate through each fan. 
  
3.4.6 Nameplate Data: 
 

1. Complete nameplate data for all equipment. 
 

2. Motor data to include horsepower, phase, voltage, RPM, full load nameplate 
current, fuse rating in disconnect switch, number or manufacturer's size 
designation, and ampere rating of overcurrent and low voltage protection devices 
in starters. 

 
 END OF SECTION 23 05 93 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 23 07 13 - EXTERIOR INSULATION FOR DUCTWORK   
 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 Division-23 Basic Mechanical Materials and Methods sections apply to work of this 

section. 
 
1.3 Approval Submittals:   
 
1.3.1 Product Data:  Submit producer's data sheets and installation instructions on each 

insulation system including insulation, coverings, adhesives, sealers, protective 
finishes, and other material recommended by the manufacturer for applications 
indicated.  Submit for: 

 
 Rigid duct insulation 
 Flexible duct insulation 
 Insulation for exterior ducts 
 
1.4 O&M Data Submittals:  Submit a copy of all approval submittals.  Include in O&M 

Manual.   
     

2 PRODUCTS 
 
2.1 Acceptable Manufacturers:  Subject to compliance with requirements, provide 

insulation products by Knauf, Owens-Corning, Johns Manville, Certainteed. 
 
2.2 Flame/Smoke Ratings:  Provide composite mechanical insulation (insulation, 

coverings, sealers, mastic, and adhesive) with a flame spread rating of 25 or less, and a 
smoke-developed rating of 50 or less as tested by ANSI/ASTM 84. 

 
2.3 Rigid Fiberglass Insulation Board:  ASTM C612, Class 1 (non load bearing).  Boards 

shall be 3 pcf density with UL rated aluminum foil vapor barrier (FSK). 
 
2.4 Flexible Fiberglass Insulation:  ASTM C553, Type I, Class B-3 (temperature less than 

350ºF).  Duct wrap shall be 1 pcf density with UL rated aluminum foil vapor barrier 
(FSK). 

 
2.5 General Purpose Mastic:  Benjamin Foster 35-00 Series, Insulcoustic VIAC Mastic, 

Childers CP-10, or approved equal.  The final selection of this product for the specific 
application indicated is the responsibility of the insulation supplier.  The insulation 
system must meet the specified application. 
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2.6 Vapor Barrier Sealant:  Benjamin Foster 30-35, Insulcoustic IC-501, 3M EC-1378, 

Childers CP-30, or approved equal.  Provide "Low Odor" type.  The final selection of 
this product for the specific application indicated is the responsibility of the insulation 
supplier.  The insulation system must meet the specified application. 

 
2.7 Adhesive:  Benjamin Foster 85-20, Insulcoustic IC-205, 3M EC-35, Childers CP-82, 

Childers CP-89, or approved equal.  The final selection of this product for the specific 
application indicated is the responsibility of the insulation supplier.  The insulation 
system must meet the specified application. 

 
2.8 Fiber-Glas Mesh:  10x10 Mesh.  Foster Mastafab or equal. 
 
3 EXECUTION 
 
3.1 Insulate all rectangular supply, return and outdoor air ductwork exposed in mechanical 

rooms, mezzanines, fan lofts or in any finished spaces with 1½" thick rigid fiberglass 
insulation with vapor barrier. 

 
3.2 Installation of Rigid Insulation: 
 
3.2.1 Clean and dry ductwork prior to insulating.  Butt insulation firmly together to ensure 

complete and tight fit over surfaces to be covered.  Install insulation materials with 
smooth and even surfaces.  Maintain integrity of aluminum vapor barrier wherever 
possible.  Extend insulation without interruption through walls, floors and similar 
ductwork penetrations except where otherwise indicated. 

 
3.2.2 Install with facing to the outside with a maximum of 25% compression.  Butt all 

insulation joints firmly together.  Longitudinal seam of the vapor retarder must be 
overlapped a minimum of 2”.  Staples shall be outward clinch and placed 
approximately 6” on center.  All penetrations, joints, seams, and damage to the facing 
shall be sealed with glass fabric and mastic prior to system startup.  For rectangular 
ducts over 24” wide, secure the insulation to the bottom of the duct with mechanical 
fasteners spaced on 12” centers to reduce sag.  Do not overcompress the insulation 
with the retainer.  Larger ducts shall be secured with fasteners on 12-inch centers and 3 
inches from all edges.        

 
3.2.3 Apply open mesh glass fabric embedded in vapor barrier mastic.  Then apply a second 

coat of general purpose mastic with aluminum grey color.  This finish shall be 
complete over all rigid insulation. 

 
3.3 Insulate all supply, return and outdoor air ductwork concealed above ceilings, in 

chases, or elsewhere, and the backs of all ceiling supply outlets with 2" thick fiberglass 
blanket insulation with vapor barrier.  

 
3.4 Installation of Flexible Insulation: 
 
3.4.1 Insulate round elbows and fittings with wrap such that thickness is equal to adjoining 

duct covering. Clean and dry ductwork prior to insulating.   
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3.4.2 Adhere insulation to duct with 50 percent coverage using approved insulation adhesive 

applied in 6-inch wide swaths with 6-inch spaces between swaths.  Additionally secure 
insulation with perforated pins and Tuff-Bond or by self-sticking pins with a 3/8" self-
tapping screw.  Space on 12-inch centers and 3 inches from all edges.  Ducts up 
through 24" wide only require one row of pins.  Ducts over 24" wide shall have pins 
spaced as described herein. 

 
3.4.3 Lap all joints 2 inches and seal joints with 4-inch wide strips of open mesh glass fabric 

embedded in two coats of general purpose mastic.  
 
3.4.4 Seal all punctures and breaks in aluminum vapor barrier with open mesh glass fabric 

and vapor barrier sealant. 
 

3.5  Installation of Insulation on Exterior Ducts: 
 
3.5.1 Install 3" thick rigid insulation.  Provide weatherproof finish. 

 
3.5.2 Pitch the upper surface of the duct insulation to drain by installing a 6" wide insulation 

board (or equal) down the center of the duct prior to applying the insulation. 
 

3.5.3 Clean and dry ductwork prior to insulating.  Butt insulation firmly together to ensure 
complete and tight fit over surfaces to be covered.  Install insulation materials with 
smooth and even surfaces.  Maintain integrity of aluminum vapor barrier wherever 
possible.  Extend insulation without interruption through walls, floors and similar 
ductwork penetrations except where otherwise indicated. 

 
3.5.4 Adhere insulation to duct with 50 percent coverage using approved insulation adhesive 

applied in 6-inch wide swaths with 6-inch spaces between swaths.  Additionally secure 
insulation with perforated pins and Tuff-Bond or by self-sticking pins with a 3/8" self-
tapping screw.  Space on 12-inch centers and 3 inches from all edges.  Ducts up 
through 24" wide only require one row of pins.  Ducts over 24" wide shall have pins 
spaced as described herein. 

 
3.5.5 Apply open mesh glass fabric embedded in vapor barrier mastic.  Then apply a second 

coat of general purpose mastic with aluminum grey color.   
 

3.5.6 Provide a smooth 0.016" aluminum jacket with seams positioned to shed water. 
 

 
END OF SECTION 23 07 13 
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SECTION 23 07 16 - INSULATION FOR HVAC EQUIPMENT AND PIPING  
 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 Division-23 Basic Mechanical Materials and Methods Sections apply to work of this 

section. 
  
1.3 Approval Submittals:   
 
1.3.1 Product Data:  Submit producer's data sheets and installation instructions on each 

insulation system including insulation, coverings, adhesives, sealers, protective 
finishes, and other material recommended by the manufacturer for applications 
indicated.  Submit for: 

 
 Flexible unicellular piping insulation   
 
1.4 O&M Data Submittals:  Submit a copy of all approval submittals.  Include in O&M 

Manual.     
  

2 PRODUCTS 
 
2.1 Acceptable Manufacturers:  Subject to compliance with requirements, provide 

insulation products by Armstrong, Johns Manville, Knauf, Owens Corning, Pittsburgh 
Corning, U.S. Rubber, or approved equal.  All products shall be asbestos-free. 

 
2.2 Flame/Smoke Ratings:  Provide composite mechanical insulation (insulation, jackets, 

coverings, sealers, mastics, and adhesive) with a flame-spread rating of 25 or less, and 
a smoke-developed rating of 50 or less, as tested by ANSI/ASTM E84. 

 
2.3 Pipe Insulation Materials: 
 
2.3.1 Flexible Unicellular Pipe Insulation:  ASTM C534, Type I. (Tubular, suitable for use 

to 200±F.) 
 
2.3.2 Staples, Bands, Wires, and Cement:  As recommended by the insulation manufacturer 

for applications indicated. 
 
2.3.3 Adhesives, Sealers, Protective Finishes:  Products recommended by the insulation 

manufacturer for the application indicated. 
 
3 EXECUTION 
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3.1 General: 
 
3.1.1 Install thermal insulation products in accordance with manufacturer's written 

instructions, and in compliance with recognized industry practices to ensure that 
insulation serves intended purpose. 

 
3.1.2 Install insulation materials with smooth and even surfaces and on clean and dry 

surfaces.  Redo poorly fitted joints.  Do not use mastic or joint sealer as filler for 
gapping joints and excessive voids resulting from poor workmanship. 

 
3.1.3 Maintain integrity of vapor-barrier on insulation and protect it to prevent puncture and 

other damage.  Label all insulation "ASBESTOS FREE". 
     
3.1.4 Do not apply insulation to surfaces while they are hot or wet. 
 
3.1.5 Do not install insulation until systems have been checked and found free of leaks.  

Surfaces shall be clean and dry before attempting to apply insulation.  A professional 
insulator with adequate experience and ability shall install insulation. 

 
3.1.6 Do not install insulation on pipe systems until acceptance tests have been completed 

except for flexible unicellular insulation.  Do not install insulation until the building is 
"dried-in". 

 
3.2 Flexible Unicellular Pipe Insulation: 
 
3.2.1 Insulate the following piping systems: 
 
3.2.1.1 Condensate drains from air conditioning units - ½" thick. 
 
3.2.1.2 Refrigerant piping - ¾" thick.   
 
3.2.2 Apply insulation in accordance with the manufacturer's recommendations and 

instructions.  Mitre cut insulation to fit pipe fittings.  Use approved cement to seal all 
joints and ends in the insulation. 

 
3.2.3 Insulation outside the building shall be protected by a smooth 0.016" thickness 

aluminum jacket secured with aluminum bands on 12" centers. 
 
 
END OF SECTION 23 07 16 
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SECTION 23 08 00 - HVAC SYSTEM COMMISSIONING 
 
1 GENERAL 
 
1.1 Intent:  This section describes the work performed by the HVAC Commissioning 

Authority and the supporting work required by the Contractor.  The Commissioning 
Authority will be provided by the Owner and assigned to the Contractor.   Drawings 
and general provisions of Contract, including General and Supplementary Conditions 
and Division 1 Specification sections, apply to work of this section. 

 
1.2 Intent of Commissioning Process: 
 
1.2.1 Verify operation and functional performance of HVAC systems for compliance with 

"Design Intent".  "Design Intent" is used to indicate the detailed requirements for the 
HVAC system, comprised of: 

 
1.2.1.1 Design criteria and assumptions 
 
1.2.1.2 HVAC system description and contract documentation 
 
1.2.1.3 Intended methods of system operation and maintenance 
 
1.2.2 Document HVAC tests and inspections. 
 
1.2.3 Verify application of operation and maintenance manuals, as-built (record) documents, 

spare parts listing, special tools listing, and other items as may be specified herein for 
support of HVAC systems and equipment. 

 
1.2.4 Coordinate and direct training to personnel for operation and maintenance of HVAC 

equipment and systems. 
 
1.3 Contractor Scope of Work: Contractor shall perform all testing and demonstrate 

system operation to support the Commissioning Authority.  Furnish labor and 
materials to support complete HVAC commissioning as specified herein.  Support 
interim commissioning of HVAC systems during initial season operation and follow-
up commissioning of required HVAC systems during additional season operation. 

 
1.4 Quality Assurance: 
 
1.4.1 Reference:  ASHRAE Guideline 1-1989, Guideline for Commissioning of HVAC 

Systems. 
 
1.4.2 Qualifications:  The HVAC Commissioning Authority shall be a Professional 

Engineer licensed in the State of Florida, with the following qualifications: 
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1.4.2.1 A minimum of eight (8) years of experience in the HVAC design/construction 

industry. 
 
1.4.2.2 A successful history of other projects similar in size and complexity in which 

commissioning of the HVAC systems has been performed. 
 
1.5 Documentation: 
 
1.5.1 Provide the following to the  Commissioning Authority: 
 
1.5.1.1 Project plans and specification (contract documents), authorized revisions, approved 

HVAC shop drawings and submittals, Startup Reports, Test and Balance Reports, 
factory start-up and certification reports, etc. 

 
1.5.1.2 Records of required code authority inspections, documentation sign-offs, etc. 
 
1.6 Submittals: 
 
1.6.1 HVAC Commissioning Authority will provide the following to the Contractor prior to 

starting the commissioning process. 
 
1.6.1.1 Commissioning Plan consisting of specific equipment and system checklists. 
 
1.6.1.2 Training Plan outlining required training and documentation. 
 
1.6.2 Contractor shall submit the following prior to starting the commissioning process. 
 
1.6.2.1 O & M Manuals. 
 
1.6.2.2 Startup Reports per Division-23 section 23 05 90. 
 
1.6.2.3 Test and Balance Report per Division-23 section 23 05 93. 
 
1.6.2.4 List of tools and spare parts required by other Division-23 sections. 
 
1.7 Responsibilities: 
 
1.7.1 Contractor: 
 
1.7.1.1 Contractor shall verify completeness of the building envelope, perimeter and interior 

items which effect proper operation and control of HVAC equipment and systems. 
 
1.7.1.2 The Contractor shall assure participation and cooperation of trade subcontractors 

(electrical, Test and Balance, controls/energy management, IAQ, and HVAC) under 
his contract as required for the commissioning process. 

 
1.7.1.3 The Contractor shall secure the services of a professional video service to record all 

training sessions provided by the subcontractors.  All training sessions shall be 
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professionally videotaped and two copies provided to the Owner. 
 
1.7.2 Subcontractors: 
 
1.7.2.1 The subcontractors shall be responsible for providing labor, material, equipment, etc., 

required within the scope of their specialty to facilitate the commissioning process.  
The subcontractors shall perform tests and verification procedures required by the 
commissioning process when requested by the Commissioning Authority and directed 
by the Contractor. 

 
1.7.3 Owner: 
 
1.7.3.1 Owner will schedule their personnel to participate in the HVAC Commissioning 

process.  This may include building security personnel, HVAC operation personnel 
and maintenance personnel.  Personnel operating and maintaining equipment and 
systems will attend training sessions., factory schools, and educational institutions 
where indicated. 

 
1.7.3.2 Owner shall advise HVAC Commissioning Authority regarding changes in building 

occupancy and/or usage. 
 
2 PRODUCTS 
 
2.1 Instrumentation:  Instrumentation shall be provided by agency performing prior tests.  

Instruments shall be operated by the individual agency requested by the HVAC 
Commissioning Authority, as specified elsewhere herein. 

 
3 EXECUTION 
 
3.1 General: The HVAC Commissioning Authority will actively participate in 

construction phase of the project to assure compliance with HVAC Commissioning 
requirements. 

 
3.2 Procedure: 
 
3.3 The Contractor and designated subcontractors shall attend a pre-commissioning 

meeting and establish requirements for HVAC Commissioning.  The meeting shall 
outline: 

 
3.3.1 Responsibility of each trade affected by HVAC Commissioning, as required by 

appropriate section of the specification and indicated on equipment and system 
checklists provided by the Commissioning Authority. 

 
3.3.2 Requirements for documentation as listed elsewhere herein. 
 
3.3.3 Requirements for documentation of HVAC test and inspections required by code 

authorities. 
 
3.3.4 Requirements for the HVAC Commissioning program during specified operational 



JRA #25871                              HVAC SYSTEM COMMISSIONING  23 08 00 - 4 

seasons, part and full loads and as further delineated in Paragraph 3.4. 
 
3.3.5 Format for training program for operation and maintenance personnel. 
 
3.4 HVAC Commissioning: 
 
3.4.1 To assist in the commissioning process, Operation and Maintenance manuals shall be 

completed and turned over to the Commissioning Authority as soon as possible during 
the course of the project, but in no case later than one month prior to the initial date 
scheduled for substantial completion. 

 
3.4.2 The Commissioning Authority will develop and submit a specific start-up, check-out 

and sign-off form for every piece of major equipment and system, as well as other 
equipment hereinafter listed.  These forms and lists do not necessarily indicate all the 
activities, tests and procedures which will be required for the commissioning and start-
up of each piece of equipment and system. 

 
3.4.3 The Contractor shall develop a work plan to demonstrate system and equipment 

operation.  Systems shall be operated under actual or simulated full load conditions.  
Identify the operating conditions in the work plan.  Where appropriate, systems shall 
be operated, tested, and started up, to assure operation for each of their seasonal or 
different characteristics, (for example heating and cooling). 

 
3.4.4 After all components and every system has been completely commissioned, provide a 

2-week, 24-hour per day fully functional automatic operation period of all systems 
simultaneously.  This shall be successfully concluded before systems are accepted by 
the Owner. 

 
3.4.5 Execute the final approved start-up and commissioning plan. 
 
3.4.6 HVAC Commissioning shall begin only after HVAC equipment and systems, along 

with related equipment, systems, structures and areas are complete.  Systems may be 
commissioned individually if requested by the Contractor and approved by the 
Commissioning Authority. 

 
3.4.6.1 Verify Test and Balance readings, such as: 
 
3.4.6.1.1 Supply and return air volumes 
 
3.4.6.1.2 Fan performance 
 
3.4.6.1.3 Branch duct readings 
 
3.4.6.2 Verify calibration of thermostats and related controls, such as: 
 
 
3.4.6.2.1 Damper settings 
 
3.4.6.3 Verify readings of remote data and control systems (Energy Management Control 
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System), such as: 
 
3.4.6.3.1 Temperatures 
 
3.4.6.3.2 Air Flows 
 
3.4.6.3.3 Damper positions 
 
3.4.6.3.4 Differential pressures 
 
3.4.6.4 Verify that the total HVAC system is performing to provide conditions as outlined in 

"Design Intent", for seasonal full load and part load conditions, as follows: 
 
3.4.6.4.1 Temperature 
 
3.4.6.4.2 Humidity 
 
3.4.6.4.3 Air changes 
 
3.4.6.4.4 Air movement 
 
3.4.6.4.5 Air quality 
 
3.4.6.4.6 Zone control 
 
3.4.6.4.7 Energy Management 
 
3.4.6.4.8 Pressurization 
 
3.4.6.4.9 Control response 
 
3.5 HVAC Start-Up Procedures: 
 
3.5.1 Prior to start-up of any air handling equipment, the Commissioning Authority and the 

Contractor shall inspect the installation and verify that: 
 
3.5.1.1 Ductwork is complete, clean and pressure-tested per specifications. 
 
3.5.1.2 Prefilters and final filters are installed by the Contractor per design specifications; 

prefilters are to be replaced by the Contractor as required during this start-up period.  
The final filters shall be replaced by the Contractor any time that the static pressure 
drop across the filter exceeds 1.0".  The filters installed shall meet design 
specifications and shall be dated with a felt-tip marker upon installation. 

 
3.5.1.3 All electrical work is complete. 
 
3.5.1.4 Safety devices are in place and operational. 
 
3.5.1.5 Energy Management controls are installed and have been verified to be operational by 
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the controls contractor. 
 
3.5.1.6 All piping has been installed and insulated per specifications. 
 
3.5.2 Prior to Occupancy: 
 
3.5.2.1 No less than two weeks prior to substantial completion, the HVAC system for the 

space to be occupied shall be approved by the Commissioning Authority to be 
operational under the start-up procedures and shall be set up by the Contractor to 
operate continuously on a 24-hour basis.  The following requirements shall be 
established by the Commissioning Authority and adhered by to the contractors during 
this period: 

 
3.5.2.1.1 The Energy Management Control System is completely installed, and the EMCS 

Contractor has submitted a statement verifying that the system is complete and 
operational. 

 
3.5.2.1.2 The HVAC air side and water systems shall be balanced at design levels by the 

Contractor, all systems and devices shall be operating according to specifications, and 
the Contractor’s TAB report has been submitted to an approved by the HVAC system 
Design Engineer. 

 
3.5.2.1.3 Outdoor air shall be set at maximum design levels and maintained at those levels 

continuously during the two-week ventilation period. 
 
3.5.2.1.4 Chilled water temperature (where applicable) shall be operating at design levels.  

Supply air off-coil temperatures shall be at design levels. 
 
3.5.2.1.5 All exhaust systems are operational and functioning according to design CFM and 

specifications. 
 
3.5.2.1.6 All electric heaters and hydronic reheat systems are installed and operational. 
 
3.5.2.1.7 Prefilters shall continue to be replaced by the Contractor as required per the start-up 

schedule.  The final filter shall be replaced by the Contractor at any time that the static 
pressure drop across the filter exceeds 1.0". 

 
3.5.2.1.8 All interior spaces are secured with doors and windows normally closed. 
 
3.5.2.1.9 Interior air quality shall be maintained at 75ºF and relative humidity less than 60%. 
 
3.5.3 At Occupancy:  Following the date of final completion and prior to occupancy, the 

Commissioning Authority shall verify all prefilters and final filters have been replaced 
with new, approved, specified filters. 
 

3.6  Scheduling of Commissioning Activities 
 

3.6.1  The contractor shall develop a schedule of commissioning related activities.  The 
activities to include in the schedule and their relationship are listed below, in this 
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specification section and in other specification sections.   
 

3.6.2  The Commissioning Schedule shall include milestones and activities listed below: 
 

• Notice to Proceed 
• Commissioning Kickoff Meeting 
• Equipment Startup 
• Start of Functional Testing 
• Training Planning Workshop 
• Owner Training Session 
• Substantial Completion Inspection 

 
COMMISSIONING ACTIVITIES AND SCHEDULE RELATIONSHIP 

 

Task Specification 
Paragraph Schedule Relationship 

Contractor to provide current Contract 
Documents and changes to CxA 

1.5.1.1 Upon contractor’s Notice-To-
Proceed and throughout the project 
if changed. 

Commissioning Schedule  Seven days prior to Commissioning 
Kickoff Meeting. 

Schedule Commissioning Kickoff Meeting  Schedule Commissioning Kickoff 
Meeting within 30 days after 
mobilization to the site. 

Contractor to provide Approved HVAC 
shop drawings and submittals to CxA 

1.5.1.1 Within 15 days of Engineers’ 
Approval. 

Contractor to provide O & M Manuals 1.6.2.1 & 
3.4.1 

No Later than one month prior to 
date of scheduled Substantial 
Completion Inspection. 

Contractor to provide Startup Reports to 
CxA 

1.5.1.1 & 
1.6.2.2 

Within one week of Equipment 
Startup. 

Contractor to provide Test and Balance 
Report to CxA 

1.5.1.1 & 
1.6.2.3 

Prior to Start of Functional Testing 

Contractor & CxA Pre-Start-Up Inspection 3.5.1 No less than three days prior to any 
Equipment Startup activity. 

Contractor to provide Certification Reports 
to CxA. 
         Ductwork Pressure Test 
         DDC Statement of Completeness 
         Engineer’s approval of T&B Report 
         Verification of completeness 

1.5.1.1 
 
3.5.1.1 
3.5.2.1.1 
3.5.2.1.2 
1.7.1.1 & 
3.4.6 

No later than seven days prior to 
Start of Functional Testing. 

Contractor shall coordinate, schedule and 
train Owner’s personnel in accordance with 
Training Plan provided by CxA. 

1.7.1 Attend Training Planning 
Workshop 30 days prior to 
Substantial Completion Inspection. 
Conduct Training Session 10 days 
prior to Substantial Completion 
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Inspection. 
Contractor to provide Training and 
videographer 

1,6.1.2 At Training Session 

Contractor to provide a list of 
manufacturers recommended tools and 
spare parts. 

1.6.2.4 Prior to Training Planning 
Workshop 

Contractor to support Initial Season 
Commissioning Activities 

1.3 Construction Commissioning 
activity 

Contractor to support Additional Season 
Commissioning Activity 

1.3 Post Construction Change of Season 

Contractor to provide Records of Code 
Authority Inspections to CxA 

1.5.1.2 Within Ten-days of Code 
Inspection. 

Contractor to perform Equipment 
Prefunctional Checklist  

3.4.2 Seven Days prior to Equipment 
Startup. 

MC and Cntrls Contractor Demonstration 3.4.3 Upon receipt of DDC Statement of 
Completeness (both program and 
graphics) 

Two-week Operational Test Period 3.4.4 Start two-week period upon 
successful Functional Testing 
Demonstration 

 
END OF SECTION 23 08 00 
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SECTION 23 09 23 - DIRECT DIGITAL CONTROLS 
 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 Division-23 Basic Mechanical Materials and Methods sections apply to work of this 

section. 
 
1.3 Extent of Energy Management Control and DDC Systems (EMCS/DDC) work 

required by this section is indicated on drawings and input/output schedules, and by 
requirements of this section.   

 
1.4 Refer to other Division-23 sections for installation of instrument wells, valve bodies 

and dampers in mechanical systems; not work of this section. 
 
1.5 Refer to Division-26 sections for the following work; not work of this section.   Power 

supply wiring for power source to power connection on controls and/or EMCS panels.  
Include starters, disconnects, and required electrical devices, except where specified as 
furnished, or factory-installed, by manufacturer. 

 
1.6 Provide the following electrical work as work of this section, complying with 

requirements of Division-26 sections:  Control wiring between field-installed controls, 
equipment, indicating devices, and EMCS/DDC panels. 

 
1.7 Codes and Standards: 
 
1.7.1 Electrical Standards:  Provide electrical products which have been tested, listed and 

labeled by UL and comply with NEMA standards. 
 
1.7.2 NEMA Compliance:  Comply with NEMA standards pertaining to components and 

devices for electric control systems. 
 
1.7.3 NFPA Compliance:  Comply with NFPA 90A "Standard for the Installation of Air 

Conditioning and Ventilating Systems" where applicable to controls and control 
sequences. 

 
1.7.4 Federal Communication Commission (FCC) as required.  
          
1.8 Approval Submittals: 
 
1.8.1 Product Data:  Submit manufacturer's technical product data for each EMCS/DDC 

panel and control device furnished, indicating dimensions, capacities, performance 
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characteristics, electrical characteristics, finishes of materials.  Include installation 
instructions and start-up instructions.  Provide technical specification data for each 
component and software module. 

 
1.8.2 Shop Drawings:  Submit shop drawings for the EMCS/DDC containing the following 

information:  
 
1.8.2.1 Schematic flow diagram of system showing fans, coils, dampers, and control devices. 
 
1.8.2.2 Label each control device with setting or adjustable range of control. 
 
1.8.2.3 Indicate all required electrical wiring.  Clearly differentiate between portions of wiring 

that are factory-installed and portions to be field-installed.  The point-to-point wiring 
diagram shall show all interconnections. 

  
1.8.2.4 Provide details of faces of EMCS/DDC panels, including controls instruments and 

labeling. 
 
1.8.2.5 Include written description of sequence of operation.   

 
1.8.2.6  Provide a scaled floor plan drawing showing location of all conduit, control cabling, 

junction boxes, control devices, and surge suppression devices.   
 
1.9 Test Reports and Verification Submittals:  
 
1.9.1 Submit system verification letter from manufacturers representative stating that all 

HVAC controls have been checked, calibrated, started up and verified for proper 
operation.  State that the Owner training has been completed and provide a roster of 
attendees.     

 
1.10 O&M Data Submittals:   
 
1.10.1 Maintenance Data:  Submit maintenance instructions and spare parts lists for each type 

of control device.  Include that type data, and a copy of all approval submittals in 
O&M Manual.  

 
1.10.2 System Manual:  In addition to the maintenance data requirements, provide an 

EMCS/DDC Owner's Manual in a separate binder specifically for this project.  This 
manual shall provide a description of the information flow to and from panels and 
devices and shall describe the overall communications network.  The manual shall also 
include operating instructions, block diagrams, schematics, schedules, and system 
descriptions.  Instruct Owner's personnel with this manual during the required training 
periods. 

 
1.10.3 Software:  Submit a copy of all software. 
 
1.10.4 Service: Submit name, address, and telephone number of company that will provide 

service and training for the system.   
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1.10.5  As-Built Drawings:  Provide a scaled floor plan drawing showing location of all 
conduit, control cabling, junction boxes, control devices, and surge suppression 
devices.   

 
2 PRODUCTS 
 
2.1 Acceptable Manufacturers:  Subject to compliance with requirements, provide 

EMCS/DDC control systems of one of the following: 
 
       Trane 
 
2.2 General:  Provide EMCS/DDC control products in sizes and capacities indicated, 

consisting of   valves, dampers, sensors, controllers and other components as required 
for complete installation.  Except as otherwise indicated, provide manufacturer's 
standard control system components as indicated by published product information, 
designed and constructed as recommended by manufacturer.  Provide an EMCS/DDC 
controls system with the following functional and construction features as indicated.  
Communications between System Controllers and sub-networks of Custom 
Application Controllers and/or Application Specific Controllers shall utilize BACnet 
MSTP (RS485) communications. 
 

2.2.1  Each System Controller shall perform communications to a network of Custom 
Application and Application Specific Controllers using BACnet/MSTP (RS485) as 
prescribed by the BACnet standard.  Each System Controller shall function as a 
BACnet Router to each unit controller providing a unique BACnet Device ID for all 
controllers within the system. 
 

2.2.2  The Controls Contractor shall provide all communication media, connectors, repeaters 
and network switches routers necessary for the high speed Ethernet communications 
network. 

 
2.2.3  All values within the system (i.e. schedules, datalogs, points, software variables, 

custom program variables) shall be readable and controllable (where appropriate) by 
any System Controller or BACnet Workstation on the communications network via 
BACnet. 

 
2.3 Quality Assurance:  
 
2.3.1 Provide equipment of firms regularly engaged in manufacture of EMCS/DDC 

equipment, of types required, whose products have been in satisfactory use in similar 
service for not less than three years.  Provide evidence that software has been in use 
satisfactorily for at least one year.  

 
2.3.2 Contractor shall have at least three years experience in the installation and servicing of 

EMCS/DDC equipment similar to that being installed.  Contractor shall have an office 
within 100 miles of the project and shall maintain a remote terminal capable of 
communication with the EMCS/DDC during the year warranty period. 
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2.4 Dampers: Refer to Division-23 Section “Ductwork Accessories” for dampers.  
Actuators are work of this section.  

 
2.5 Actuator Motors: Size each motor to operate dampers or valves with sufficient reserve 

power to provide smooth modulating action or two position action as specified.  
 
2.5.1 Provide permanent split-capacitor or shaded pole type motors with gear trains 

completely oil-immersed and sealed.  Equip spring-return motors, where indicated on 
drawings or in operational sequence, with integral spiral-spring mechanism.  Furnish 
entire mechanism in housing designed for easy removal for service or adjustment of 
limit switches, auxiliary switches, or feedback potentiometer. 

 
2.5.2 Equip motors for outdoor locations and for outside air intakes with “O-ring” gaskets 

designed to make motors completely weatherproof, and equip with internal heaters to 
permit normal operation at 10ºF.  

 
2.5.3 Furnish non-spring return motors for dampers larger than 25 sq. ft. and for valves 

larger than 2½”.  Size for running torque rating of 150 inch-pounds and breakaway 
torque rating of 300 inch-pounds.  Size spring-return motors for running torque rating 
of 150 inch-pounds and breakaway torque rating of 150 inch-pounds.   

 
2.6 EMCS/DDC Associated Components: 
 
2.6.1 Provide field-programmable microprocessor-based, stand-alone EMCS/DDC panels as 

specified herein.  The EMCS/DDC panel manufacturer shall be responsible for the 
complete engineering of the panel.  The panel shall be UL listed and housed in a key 
locked metal cabinet.  Parts shall be plug in (modular) for easy repair or expansion.  
Power input shall be 24V or 120 V.  Relays and contacts shall be rated at 24 VA at 24 
VAC or 125 VA at 120 and 230 VAC, as required.  

 
1. The System Controller shall have sufficient memory to support its operating 

system, database, and programming requirements. 
2. The controller shall provide a USB communications port for connection to a PC 
3. The operating system of the Controller shall manage the input and output 

communications signals to allow distributed controllers to share real and virtual 
point information and allow central monitoring and alarms. 

4. All System Controllers shall have a real time clock. 
5. Data shall be shared between networked System Controllers. 
6. The System Controller shall continually check the status of its processor and 

memory circuits.  If an abnormal operation is detected, the controller shall: 
a. Assume a predetermined failure mode. 
b. Generate an alarm notification. 
c. Create a retrievable file of the state of all applicable memory locations at the 

time of the failure. 
d. Automatically reset the System Controller to return to a normal operating 

mode. 
7. Environment.  Controller hardware shall be suitable for the anticipated ambient 

conditions. Controller used in conditioned ambient shall be mounted in an 
enclosure, and shall be rated for operation at -40 F to 122 F. 
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8. Clock Synchronization.  
a. All System Controllers shall be able to synchronize with a NTP server for 

automatic time synchronization.   
b. All System Controllers shall be able to accept a BACnet time synchronization 

command for automatic time synchronization.   
c. All System Controllers shall automatically adjust for daylight savings time if 

applicable. 
9. Serviceability 

a. Provide diagnostic LEDs for power, communications, and processor.  
b. The System Controller shall have a display on the main board that indicates 

the current operating mode of the controller.   
c. All wiring connections shall be made to field removable, modular terminal 

connectors. 
d. The System controller shall utilize standard DIN mounting methods for 

installation and replacement. 
10. Memory.  The System Controller shall maintain all BIOS and programming 

information indefinitely without power to the System controller 
11. Immunity to power and noise.  Controller shall be able to operate at 90% to 110% 

of nominal voltage rating and shall perform an orderly shut-down below 80% 
nominal voltage 

12. BACnet Test Labs (BTL) Listing.  Each System Controller shall be listed as a 
Building Controller (B-BC) by the BACnet Test Labs. 

 
2.7 EMCS/DDC Functions:  Furnish the following applications software for building and 

energy management. All software applications shall reside and run in the system 
controllers.  Editing of applications shall occur at the operator interface. 

 
1. Scheduling.  Provide the capability to schedule each object or group of objects in 

the system. Each of these schedules shall include the capability for start, stop, 
optimal start, optimal stop, and night economizer actions.  Each schedule may 
consist of up to [10] events.  When a group of objects are scheduled together, 
provide the capability to define advances and delays for each member.  Each 
schedule shall consist of the following: 
a. Weekly Schedule.  Provide separate schedules for each day of the week. 
b. Exception Schedules.  Provide the ability for the operator to designate any day 

of the year as an exception schedule.  This exception schedule shall override 
the standard schedule for that day.  Exception schedules may be defined up to 
a year in advance.  Once an exception schedule is executed it will be 
discarded and replaced by the standard schedule for that day of the week. 

c. Holiday Schedules.  Provide the capability for the operator to define up to 99 
special or holiday schedules.  These schedules may be placed on the 
scheduling calendar and will be repeated each year.  The operator shall be able 
to define the length of each holiday period.  

d. Optimal Start.  The scheduling application outlined above shall support an 
optimal start algorithm.  This shall calculate the thermal characteristics of a 
zone and start the equipment prior to occupancy to achieve the desired space 
temperature at the specified occupancy time.  The algorithm shall calculate 
separate sets of heating and cooling rates for zones that have been unoccupied 
for less then and greater than 24 hours.  Provide the ability to modify the start 
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algorithm based on outdoor air temperature.  Provide an early start limit in 
minutes to prevent the system from starting before an operator determined 
time limit. 

2. Trend Log Application 
a. Trend log data shall be sampled and stored on the System Controller panel 

and shall capable of being archived to a BACnet Workstation for longer term 
storage. 
1) Trend logs shall include interval, start-time, and stop-time. 
2) Trend log intervals shall be configurable as frequently as 1 minute and as 

infrequently as 1 year. 
b. Automated Trend Logs. 

1) The system controller shall automatically create trend logs for defined key 
measurements for each controlled HVAC device and HVAC application.  

2) The automatic trend logs shall monitor these parameters for a minimum of 
7 days at 15 minute intervals.  The automatic trend logs shall be user 
adjustable.   

3. Alarm/Event Log 
a. Any object in the system shall be configurable to generate an alarm when 

transitioning in and out of a normal or fault state.   
b. Any object in the system shall allow the alarm limits, warning limits, states, 

and reactions to be configured for each object in the system. 
c. An alarm/event shall be capable of triggering any of the following actions: 

1) Route the alarm/event to one or more alarm log.  The alarm message shall 
include the name of the alarm location, the device that generated the 
alarm, and the alarm message itself.   

2) Route an e-mail message to an operator(s)  
3) Log a data point(s) for a period of time 
4) Run a custom control program 

4. Point Control.  User shall have the option to set the update interval, minimum 
on/off time, event notification, custom programming on change of events. 

5. Timed Override.  A standard application shall be utilized to enable/disable 
temperature control when a user selects on/cancel at the zone sensor, operator 
interface, or the local operator display.  The amount of time that the override takes 
precedence will be selectable from the operator interface. 

6. Anti-Short Cycling.  All binary output points shall be protected from short cycling 
 
2.8 Operator Interface: 
  

1. Operator Interface 
a. The operator interface shall be accessible via a web browser. 
b. The operator interface shall support the following Internet web browsers: 

1) Internet Explorer 8.0+ 
c. The operator interface shall support the following mobile web browsers: 

1) iOS (iPad/iPhone) V4.0+ 
2) Android (Phone) V2.3+ 

2. Mobile App Operator Interface  
a. Mobile App Operator Interface shall support the following Operating systems 

1) Apple iOS 5 
2) Apple iOS 6 
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3) Android V2.3 
4) Android V4.0 
5) Android V4.1 

b. The operator interface shall support system access on a mobile device via a 
mobile app to: 
1) Alarm log 
2) System Status 
3) Equipment status 
4) Space Status 
5) Standard Equipment graphics 

c. The operator interface shall support actions on a mobile device via a mobile 
app to: 
1) Override set points 
2) Override occupancy  
3) Acknowledge Alarms 
4) Comment on Alarms 

d. System Security 
1) Each operator shall be required to login to the system with a user name 

and password in order to view, edit, add, or delete data.   
2) User Profiles shall restrict the user to only the objects, applications, and 

system functions as assigned by the system administrator. 
3) Each operator shall be allowed to change their user password 
4) The System Administrator shall be able to manage the security for all 

other users  
5) The system shall include pre-defined “roles” that allow a system 

administrator to quickly assign permissions to a user. 
6) User logon/logoff attempts shall be recorded. 
7) The system shall protect itself from unauthorized use by automatically 

logging off following the last keystroke.  The delay time shall be user 
definable. 

8) All system security data shall be stored in an encrypted format. 
e. Database 

1) Database Save. A system operator with the proper password clearance 
shall be able to archive the database on the designated operator interface 
PC.  

2) Database Restore.  The system operator shall also be able to clear a panel 
database and manually initiate a download of a specified database to any 
panel in the system. 

f. On-Line Help and Training  
1) Provide a context sensitive, on line help system to assist the operator in 

operation and configuration of the system.   
2) On-line help shall be available for all system functions and shall provide 

the relevant data for each particular screen. 
g. System Diagnostics 

1) The system shall automatically monitor the operation of all network 
connections, building management panels, and controllers.   

2) The failure of any device shall be annunciated to the operators. 
h. Equipment & Application Pages 
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1) The operator interface shall include standard pages for all equipment and 
applications.  These pages shall allow an operator to obtain information 
relevant to the operation of the equipment and/or application, including: 
a) Animated Equipment Graphics for each major piece of equipment and 

floor plan in the System.  This includes: 
(1) Air Handler and Outside Air Unit.  These graphics shall show all 

points dynamically as specified in the points list. 
(2) Animation capabilities shall include the ability to show a sequence 

of images reflecting the position of analog outputs, such as valve 
or damper positions. Graphics shall be capable of launching other 
web pages. 

b) Alarms relevant to the equipment or application without requiring a 
user to navigate to an alarm page and perform a filter. 

c) Historical Data (As defined in Automatic Trend Log section below) 
for the equipment or application without requiring a user to navigate to 
a data log page and perform a filter. 

i. System Graphics. Operator interface shall be graphically based and shall 
include at least one graphic per piece of equipment or occupied zone, graphics 
for each chilled water and hot water system, and graphics that summarize 
conditions on each floor of each building included in this contract. Indicate 
thermal comfort on floor plan summary graphics using colors to represent 
zone temperature relative to zone set point.  
1) Functionality. Graphics shall allow operator to monitor system status, to 

view a summary of the most important data for each controlled zone or 
piece of equipment, to use point and-click navigation between zones or 
equipment, and to edit set points and other specified parameters.  

2) Graphic imagery – graphics shall use 3D images for all standard and 
custom graphics.  The only allowable exceptions will be photo images, 
maps, schematic drawings, and selected floor plans. 

3) Animation. Graphics shall be able to animate by displaying different 
Image lies for changed object status. 

4) Alarm Indication. Indicate areas or equipment in an alarm condition using 
color or other visual indicator. 

5) Format. Graphics shall be saved in an industry-standard format such as 
BMP, JPEG, PNG, or GIF. Web-based system graphics shall be viewable 
on browsers compatible with World Wide Web Consortium browser 
standards. Web graphic format shall require no plug-in (such as HTML 
and JavaScript) or shall only require widely available no-cost plug-ins 
(such as Active-X and Macromedia Flash). 

j. Custom Graphics 
1) The operator interface shall be capable of displaying custom graphics in 

order to convey the status of the facility to its operators. 
2) Graphical Navigation. The operator interface shall provide dynamic color 

graphics of building areas, systems and equipment.  
3) Graphical Data Visualization.  The operator interface shall support 

dynamic points including analog and binary values, dynamic text, static 
text, and animation files.   

4) Custom background images. Custom background images shall be created 
with the use of commonly available graphics packages such as Adobe 
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Photoshop. The graphics generation package shall create and modify 
graphics that are saved in industry standard formats such as GIF and 
JPEG.   

k. Graphics Library.  Furnish a library of standard HVAC equipment such as 
chillers, air handlers, terminals, fan coils, unit ventilators, rooftop units, and 
VAV boxes, in 3-dimensional graphic depictions. The library shall be 
furnished in a file format compatible with the graphics generation package 
program. 

l. Manual Control and Override.  
1) Point Control.  Provide a method for a user to view, override, and edit if 

applicable, the status of any object and property in the system.  The point 
status shall be available by menu, on graphics or through custom 
programs.  

2) Temporary Overrides.  The user shall be able to perform a temporary 
override wherever an override is allowed, automatically removing the 
override after a specified period of time.   

3) Override Owners.  The system shall convey to the user the owner of each 
override for all priorities that an override exists. 

4) Provide a specific icon to show timed override or operator override, when 
a point, unit controller or application has been overridden manually. 

m. Engineering Units 
1) Allow for selection of the desired engineering units (i.e. Inch pound or SI) 

in the system.   
2) Unit selection shall be able to be customized by locality to select the 

desired units for each measurement.   
3) Engineering units on this project shall be IP. 

3. Scheduling.  A user shall be able to perform the following tasks utilizing the 
operator interface: 
a. Create a new schedule, defining the default values, events and membership. 
b. Create exceptions to a schedule for any given day. 
c. Apply an exception that spans a single day or multiple days. 
d. View a schedule by day, week and month. 
e. Exception schedules and holidays shall be shown clearly on the calendar. 
f. Modify the schedule events, members and exceptions. 

4. Trend Logs 
a. Trend Logs Definition. 

1) The operator interface shall allow a user with the appropriate security 
permissions to define a trend log for any data in the system. 

2) The operator interface shall allow a user to define any trend log options as 
described in the Application and Control Software section. 

b. Trend Log Viewer.   
1) The operator interface shall allow Trend Log data to be viewed and 

printed.   
2) The operator interface shall allow a user to view trend log data in text-

based (time –stamp/value). 
3) The operator shall be able to view the data collected by a trend log in a 

graphical chart in the operator interface.   
4) Trend log viewing capabilities shall include the ability to show a 

minimum of 5 points on a chart.   
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5) Each data point trend line shall be displayed as a unique color.   
6) The operator shall be able to specify the duration of historical data to view 

by scrolling and zooming. 
7) The system shall provide a graphical trace display of the associated time 

stamp and value for any selected point along the x-axis.   
c. Export Trend Logs.   

1) The operator interface shall allow a user to export trend log data in CSV or 
PDF format for use by other industry standard word processing and 
spreadsheet packages.   

5. Alarm/Event Notification 
a. An operator shall be notified of new alarms/events as they occur while 

navigating through any part of the system via an alarm icon. 
b. Alarm/Event Log.  The operator shall be able to view all logged system 

alarms/events from any operator interface. 
1) The operator shall be able to sort and filter alarms from events. Alarms 

shall be sorted in a minimum of 4 categories based on severity. 
2) Alarm/event messages shall use full language, easily recognized 

descriptors.   
3) An operator with the proper security level may acknowledge and clear 

alarms/events.   
4) All alarms/events that have not been cleared by the operator shall be 

stored by the building controller.   
5) The alarm/event log shall include a comment field for each alarm/event 

that allows a user to add specific comments associated with any alarm. 
c. Alarm Processing.   

1) The operator shall be able to configure any object in the system to 
generate an alarm when transitioning in and out of a normal state.   

2) The operator shall be able to configure the alarm limits, warning limits, 
states, and reactions for each object in the system. 

6. Reports and Logs.   
a. The operator interface shall provide a reporting package that allows the 

operator to select reports.   
b. The operator interface shall provide the ability to schedule reports to run at 

specified intervals of time.     
c. The operator interface shall allow a user to export reports and logs from the 

building controller in a format that is readily accessible by other standard 
software applications including spreadsheets and word processing. Acceptable 
formats include: 
1) CSV, HTML, XML, PDF 

d. Reports and logs shall be readily printed to the system printer.   
e. Provide a means to list and access the last 10 reports viewed by the user. 
f. The following standard reports shall be available without requiring a user to 

manually configure the report: 
1) All Points in Alarm Report: Provide an on demand report showing all 

current alarms. 
2) All Points in Override Report: Provide an on demand report showing all 

overrides in effect. 
3) Commissioning Report: Provide a one-time report that lists all equipment 

with the unit configuration and present operation. 
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4) Points report: Provide a report that lists the current value of all points 
7. Custom Application Programming.  Provide the tools to create, modify, and 

debug custom application programming.  The operator shall be able to create, 
edit, and download custom programs at the same time that all other system 
applications are operating.  The system shall be fully operable while custom 
routines are edited, compiled, and downloaded.   

8. Custom Graphic Editor.  Provide the tools to create, modify, and debug custom 
graphics.  The operator shall be able to create, edit, and download custom 
graphics at the same time that all other system applications are operating.  The 
system shall be fully operable while custom graphics are edited, compiled, and 
downloaded.   

 
2.9  Associated Hardware:  Provide actuators, relays, and other interface devices as 

required to execute the indicated control functions.   
 
2.10 EMCS/DDC Input Devices:   
 
2.10.1 Temperature Sensors:  Provide nickel resistance temperature detector (RTD) type 

sensors for duct, well or room mounting as required by duty indicated.  Accuracy:  plus 
or minus 0.5ºF. 

 
2.10.2 Temperature Transmitters:  Provide 3 or 4 wire resistance temperature detector (RTD) 

type transmitters for duct, well or room mounting as required by duty indicated.  
Provide metal enclosure sealed against moisture.  Accuracy:  plus or minus 0.25ºF.  
Install wells to accommodate sensors.  Wells must be of sufficient size to allow 
insertion of an electronic probe with the sensor for calibration.  Accutech AI-1000 or 
approved equal. 

 
2.10.3 Current Transformers:  Provide current transformers (and potential transformers if 

required) and all associated interface equipment for sensing kW demand. 
 
2.10.4 Differential and Static Pressure Sensors (Air): Provide 0-6" w.g. adjustable in 2" w.g. 

span pressure sensors with ±0.5% full scale accuracy.  Provide zero and span 
adjustments.  Provide over-pressure protection to 10 psig positive or negative. 

 
2.10.5 Differential Pressure Switches (Air): Provide 0.05 to 5" w.g. differential pressure 

switches with adjustable setpoint and SPDT contact rated for duty indicated.  Provide 
over-pressure protection to 1 psig positive or negative. 

 
2.10.6  Airflow Measuring Stations:  Provide airflow measuring station consisting of multiple 

hermetically sealed bead in glass thermistor probes capable of reading airflow with an 
accuracy of ±2% of reading.  Ebron GTx116-p+ or engineer approved equal.  

 
2.10.7 Humidity Sensors: Relative-humidity sensing element shall use non-saturating sensing 

elements capable of withstanding a saturated condition without permanently affecting 
calibration or sustaining damage. Sensing elements shall have an accuracy of plus or 
minus 5 percent of full scale within the range of 20 to 80 percent relative humidity. A 
2-wire, loop-powered transmitter located at the sensing elements shall be provided to 
convert the sensing elements output to a linear 4-to-20 mAdc output corresponding to 
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the required humidity measurement. The transmitter shall be a 2-wire, loop-powered 
device. The output error shall not exceed 0.1 percent of calibrated measurement. The 
transmitter shall include offset and span adjustments. 

 
2.11 Guarantee: 
 
2.11.1 All components, parts, and assemblies shall be guaranteed against defects in material 

and workmanship for a period of one year after acceptance.  Expressed warranties are 
conditionally based on the requirement that the items covered within the guarantee are 
used and maintained in accordance with the manufacturer's recommendations.  
Guarantee commences at time of acceptance and continues for one year.  Acceptance 
shall not occur until the Owner's operators are able to use the EMCS/DDC and receive 
reliable information from inputs and outputs. 

 
2.11.2 The first year guarantee shall, as part of the base bid for the EMCS/DDC, include full 

service and maintenance of the EMCS/DDC.  This service and maintenance shall 
include all necessary repair, reprogramming, calibration, cleaning, minimum (4) 
quarterly inspections, call back service, etc.  This first year service, maintenance and 
guarantee shall be included in the base bid of the EMCS/DDC. 

 
3 EXECUTION 
 
3.1 Examine areas and conditions under which EMCS/DDC work is to be installed.  Do 

not proceed with work until unsatisfactory conditions have been corrected in manner 
acceptable to installer. 

 
3.2 Installation of EMCS/DDC: 
 
3.2.1 General:  Install systems and materials in accordance with manufacturer's instructions, 

shop  drawings, and details on drawings.  Install electrical components and use 
electrical products complying with requirements of applicable Division-26 sections of 
these specifications.  Mount panels at convenient locations and heights.   

 
3.2.2 Control Wiring:  The term "control wiring" is defined to include wire, conduit and 

miscellaneous materials as required for mounting and connecting electric control 
devices. Install all control wiring in conduit.  All low voltage control wiring shall be 
installed in conduit.   

 
3.2.3 Wiring System:  Install complete control wiring system for the EMCS/DDC.  Conceal 

wiring, except in mechanical rooms and areas where other conduit and piping are 
exposed.  Provide multi-conductor instrument harness (bundle) in place of single 
conductors where number of conductors can be run along common path.  Fasten 
flexible conductors bridging cabinets and doors, neatly along hinge side, and protect 
against abrasion.  Tie and support conductors neatly. 

 
3.2.4 Install control wiring in accordance with the National Electric Code and Division 26 

requirements. 
 
3.2.5 Number-code or color-code conductors, excluding those used for local individual room 
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controls, appropriately for future identification and servicing of control system.  Tag 
all sensor wiring to identify zone number and room number where sensor is located. 

 
3.2.6 Label all sensors, valves, dampers, safety devices and controllers with engraved tags 

matching the shop drawings.  
 
3.3 Programming of EMCS/DDC: 
 
3.3.1 The Contractor shall obtain operational schedules for the controlled equipment from 

the Engineer.  Submittal data relevant to operational schedules shall be forwarded from 
the Contractor to the Engineer.  Upon receipt of approval, the Contractor shall proceed 
with installation, setup, calibration and check out of the various control and monitoring 
systems. 

 
Having completed component and system installation, the Contractor shall submit a 
written request to the Engineer to inspect and approve their satisfactory operation. 

 
3.3.2 The EMCS/DDC shall perform all functions on the equipment as described in the 

sequence of operation and as called for in the input/output schedule on the drawings.  
This, in conjunction with the drawings, defines the scope and extent of the project with 
regard to the required number of panels, control point relays, and devices.  Field verify 
voltages at point-of-interface and provide relays as required. 

 
3.3.3 Channel numbers may be reassigned by the Contractor during shop drawing submittal. 
 
3.3.4 Model numbers, horsepowers, voltages, and other information equipment where listed 

on the drawings are for Contractor's convenience.  Verify all information in the field as 
necessary for preparation of shop drawings. 

 
3.4 Functional Requirements of EMCS/DDC: 
 
3.4.1 Provide all necessary relays, sensors, wiring and contacts to achieve proper operation. 
 
3.4.2 Connect EMCS/DDC panels to remote panels where shown. 
 
3.4.3 Coordinate EMCS/DDC work with pneumatic control work.  Provide compatible 

equipment. 
 
3.5 Adjusting and Cleaning: 
 
3.5.1 Startup:  Startup, test, and adjust the EMCS/DDC in presence of manufacturer's 

authorized representative.  Demonstrate compliance with requirements.  Replace 
damaged or malfunctioning controls and equipment. 

 
3.5.2 Cleaning:  Clean factory-finished surfaces.  Repair any marred or scratched surfaces 

with manufacturer's touch-up paint. 
 
3.5.3 Final Adjustment:  After completion of installation, adjust the program, relays, 

interface devices, and similar equipment provided as work of this section for optimum 
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operation. 
 
3.6 VFD System Adjustment:  The drive/controller supplier shall set all adjustments and 

setpoints for initial operation. The hydronic system and all pumps and control valves 
shall be monitored for proper operation.    The ductwork and all fans and terminal units 
shall be monitored for proper operation .  It shall be recognized that final settings will 
be obtained by trial-and-error by necessity.  Call backs to achieve proper settings shall 
be included in the base bid. 

 
3.7 Owner's Instructions: 
 
3.7.1 During system startup and at such time acceptable performance of the EMCS/DDC 

hardware and software has been established, the Contractor shall provide on-site 
operator instruction.  This instruction shall be performed during normal working hours 
and shall be conducted by a competent representative of the Contractor familiar with 
the system's software, hardware and accessories.  The Contractor shall maintain a 
roster of all attendees at all training sessions.   

 
3.7.2 At a time mutually agreed upon during system training as stated above, the Contractor 

shall give up to 40 hours (as needed) of instruction to the Owner's designated 
personnel on the operation of all equipment within the EMCS/DDC and describe its 
intended use with respect to the programmed functions specified. 

 
3.7.3 Operator orientation of the EMCS/DDC shall include, but not be limited to, the overall 

operational program, equipment functions both individually and as part of the total 
integrated system, commands, advisories, and appropriate operator intervention 
required in responding to the EMCS/DDC operation. 

 
3.7.4 Provide at least 14-day notice to Owner and Engineer of training dates. 
 
3.8 System Verification:  The manufacturer's authorized representative shall state in 

writing to the Engineer that the EMCS/DDC system is operating properly, final 
adjustments and calibrations are complete, and Owner training has been accomplished. 

 
END OF SECTION 23 09 23  
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 23 31 13 - HVAC METAL DUCTWORK   
 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 Division-23 Basic Mechanical Materials and Methods Sections apply to work of this 

section. 
 
1.3 Extent of HVAC metal ductwork is indicated on drawings and in schedules, and by 

requirements of this section. 
 
1.4 Refer to other Division-23 sections for exterior insulation of metal ductwork. 
 
1.5 Refer to other Division-23 sections for ductwork accessories. 
 
1.6 Codes and Standards: 
 
1.6.1 SMACNA Standards:  Comply with SMACNA's "HVAC Duct Construction 

Standards, Metal and Flexible" 1985 Edition for fabrication and installation of metal 
ductwork, unless otherwise noted. 

 
1.6.2 NFPA 90A Compliance:  Comply with NFPA 90A "Standard for the Installation of Air 

Conditioning and Ventilating Systems". 
 
1.7 Approval Submittals: 
 
1.7.1 Product Data:  Submit manufacturer's technical product data and installation 

instructions for  the following. 
 
 Factory-fabricated ductwork 
 Sealants 
 Duct liner 
 Adhesive 
 Flexible duct 
 Spin-in fittings 
 Side take-off fittings 
  
1.7.2 Shop Drawings:  Submit scaled layout drawings of HVAC metal ductwork and fittings 

including, but not limited to, duct sizes, locations, elevations, and slopes of horizontal 
runs, wall and floor penetrations, and connections.  Show interface and spatial 
relationship between ductwork and proximate equipment.  Show modifications of 
indicated requirements, made to conform to local shop practice, and how those 
modifications ensure that free area, materials, and rigidity are not reduced.    

 
2 PRODUCTS 
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2.1 Ductwork Materials: 
 
2.1.1 Exposed Ductwork Materials:  Where ductwork is indicated to be exposed to view in 

occupied spaces, provide materials which are free from visual imperfections including 
pitting, seam marks, roller marks, stains and discolorations, and other imperfections, 
including those which would impair painting. 

 
2.1.2 Galvanized Sheet Metal:  Except as otherwise indicated, fabricate ductwork from 

galvanized sheet steel complying with ASTM A 527, lockforming quality; with G 90 
zinc coating in accordance with ASTM A 525; and mill phosphatized for exposed 
locations.  Stamp gauge and manufacturer's identification on each sheet.  Break sheets 
so that identification is exposed. 

 
2.2 Miscellaneous Ductwork Materials: 
 
2.2.1 General:  Provide miscellaneous materials and products of types and sizes indicated 

and, where not otherwise indicated, provide type and size required to comply with 
ductwork system requirements including proper connection of ductwork and 
equipment. 

 
2.2.2 Duct Liner:  Fibrous glass, 1½ pcf minimum density, complying with Thermal 

Insulation Manufacturers Association (TIMA) AHC-101; of thickness indicated.  
Certainteed "Coated Ultralite", Owens Corning "Aeroflex",  PPG "Textrafine", or 
Manville "Linacoustic". 

 
2.2.3 Duct Liner Adhesive:  Comply with ASTM C 916 "Specifications for Adhesives for 

Duct Thermal Insulation". 
 
2.2.4 Duct Liner Fasteners: Comply with SMACNA HVAC Duct Construction Standards, 

Article S2.11. 
 
2.2.5 Duct Sealant:  Provide non-hardening, non-migrating mastic or liquid elastic sealant, 

type applicable for fabrication/installation detail, as compounded and recommended by 
manufacturer specifically for sealing joints and seams in ductwork. 

 
2.2.6 Ductwork Support Materials:  Except as otherwise indicated, provide hot-dipped 

galvanized steel fasteners, anchors, rods, straps, trim and angles for support of 
ductwork.  For exposed stainless steel ductwork, provide matching stainless steel 
support materials.  

 
2.2.7 Flexible Ducts: Provide flexible ductwork with an R-value of R-6unless the ductwork 

is in a ceiling return plenum.  The use of flexible ductwork for connection of supply air  
including terminal units and return air devices is acceptable only where shown on the 
drawings.   

 
2.2.7.1 Construction: Provide reinforced metalized polyester jacket that is tear and puncture 

resistant, air tight inner core with no fiberglass erosion in the air stream and an 
encapsulated wire helix.  Flexible ductwork shall have a recommended operating 
pressure of 6" w.g. for sizes 4" through 12" diameter and 4" w.g. for sizes 14" through 
20" diameter.  All diameters shall be suitable for a negative operating pressure of 0.75" 
w.g.  Flexible ductwork shall meet the requirements of UL-181, the Florida Energy 
Code, Florida Building Code, NFPA 90A and NFPA 90B.  

 
2.2.7.2 Acceptable Manufacturers: Subject to compliance with requirements, provide R-6 
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flexible ductwork by: Atco 36, Flexmaster 8M-R6 or Thermaflex M-KE R6.  
 
2.2.8 Spin-in and Side Take-off Fittings: Provide round branch run-outs as follows.  
 
2.2.8.1 Spin in air device connections shall be straight sided spin in with damper and two inch 

high insulation stand-off equal to Crown 3720-DS.  
 
2.2.8.2 Where duct height does not permit the use of spin-in fittings, use low profile side take-

off fittings equal to Crown 3300-DS or Flexmaster STOD-BO.  
 
2.2.9 Fittings:  Provide radius type fittings fabricated of multiple sections with maximum 

15° change of direction per section.  Unless specifically detailed otherwise, use 45° 
laterals and 45° elbows for branch takeoff connections.  Where 90° branches are 
indicated, provide conical type tees. 

 
2.3 Fabrication: 
 
2.3.1 Shop fabricate ductwork in 4, 8, 10 or 12-ft lengths, unless otherwise indicated or 

required to complete runs.  Preassemble work in shop to greatest extent possible, so as 
to minimize field assembly of systems.  Disassemble systems only to extent necessary 
for shipping and handling.  Match-mark sections for reassembly and coordinated 
installation. 

 
2.3.2 Shop fabricate ductwork of gauges and reinforcement complying with SMACNA 

"HVAC Duct Construction Standards", except provide sealant at all joints.  Supply 
duct between AHU discharge and terminal units shall be minimum 4" pressure class.  
Duct downstream of terminal units, supply duct from low pressure air conditioning 
units, and all return and exhaust duct shall be minimum 2" pressure class unless 
otherwise noted. 

 
2.3.3 Fabricate duct fittings to match adjoining ducts, and to comply with duct requirements 

as applicable to fittings.  Except as otherwise indicated, fabricate elbows with center-
line radius equal to 1½ times associated duct width; and fabricate to include turning 
vanes in elbows where shorter radius is necessary.  Limit angular tapers to 30° for 
contracting tapers and 20° for expanding tapers. 

 
2.3.4 Fabricate ductwork with accessories installed during fabrication to the greatest extent 

possible.  Refer to Division-23 section "Ductwork Accessories" for accessory 
requirements. 

 
2.3.5 Fabricate duct plenums with duct liner where indicated.  Laminate liner to internal 

surfaces of duct (100% coverage) in accordance with instructions by manufacturers of 
lining and adhesive, and fasten with mechanical fasteners  (Grip Nails or Stic Klips) on 
16 centers.  On horizontal runs install top and bottom first and wedge sides between 
top and bottom.  Apply a brush coat of fire retardant over all joints, visible cut edges, 
and leading edges to prevent erosion. 

 
2.4 Factory-Fabricated Low Pressure Ductwork (Maximum 2" W.G.): 
 
2.4.1 Material:  Galvanized sheet steel complying with ASTM A 527, lockforming quality, 

with ASTM A 525, G90 zinc coating, mill phosphatized. 
 
2.4.2 Gauge:  28-gauge minimum for round ducts and fittings, 4" through 8" diameter.  26-

gauge minimum 9" through 14", 24-gauge minimum 15" through 26". 
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2.4.3 Elbows:  One piece construction for 90° and 45° elbows 14" and smaller.  Provide 

multiple gore construction for larger diameters with standing seam circumferential 
joint. 

 
2.4.4 Divided Flow Fittings:  90° tees, constructed with saddle tap spot welded and bonded 

to duct fitting body. 
 
2.4.5 Acceptable Manufacturers:  Subject to compliance with requirements, provide factory-

fabricated ductwork by Semco Mfg., Inc. or United Sheet Metal Div., United McGill 
Corp, or approved equal. 

 
2.5 Factory-Fabricated Double Wall Spiral Ductwork: 
 
2.5.1 Internally Insulated Duct and Fittings:  Construct with outer pressure shell, 2" thick 

insulation layer, and perforated inner liner.  Construct shell and liner of galvanized 
sheet steel complying with ASTM A 527, of spiral lockseam construction, use 
longitudinal seam for over 59", in minimum gauges listed.  Duct shall be painted-color 
shall be selected by architect. 

 
 Nominal Duct Diameter       Outer Shell         Inner Liner 
         3" to 12"    26 ga. 24 ga. 
         13" to 24"   24 ga. 24 ga. 
         25" to 34"   22 ga. 24 ga. 
         35" to 48"   20 ga. 24 ga. 
         49" to 58"   18 ga. 24 ga. 
         Over 59"    16 ga. 20 ga. 

 
Fittings and Couplings:  Construct of minimum gauges listed.  Provide continuous 
weld along seams of outer shell. 

  
 Nominal Duct Diameter      Outer Shell             Inner Liner 
 
     3" to 34"    20 ga. 20 ga. 
    36" to 48"   18 ga. 20 ga. 
      Over 48"    16 ga. 20 ga. 
 

Inner Liner for Straight Duct:  Perforate with 3/32" holes for 22% open area.  Provide 
metal spacers welded in position to maintain spacing and concentricity.  Provide a 
plastic film between the perforated liner and insulation to act as a vapor barrier. 

 
Inner Liner for Fittings:  Solid sheet metal.  Provide metal spacers welded in position 
to maintain spacing and concentricity. 

 
2.5.2 Optional Ducts and Fittings:  At Installer's option, provided that certified tests by 

Manufacturer show that rigidity and performance is equivalent to SMACNA standard 
gauge ductwork, provide ducts and fittings as follows: 

 
Ducts:  Construct of Manufacturer's standard gauge, with spiral lock seam and 
intermediate standing rib. 

 
Fittings:  Construct by fabricating with spot welding and bonding with neoprene-base 
cement in lieu of continuous weld seams. 
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2.5.3 Acceptable Manufacturers:  Subject to compliance with requirements, provide factory-
fabricated ductwork Semco Mfg., Inc. or United Sheet Metal Div., United McGill 
Corp., or approved equal. 

 
3 EXECUTION 
 
3.1 General:  Examine areas and conditions under which HVAC metal ductwork is to be 

installed.  Do not proceed with work until unsatisfactory conditions have been 
corrected in manner acceptable to Installer. 

 
3.2 Installation of Metal Ductwork: 
 
3.2.1 General:  Assemble and install ductwork in accordance with recognized industry 

practices which will achieve air-tight (5% leakage for systems rated 3" and under; 1% 
for systems rated over 3") and noiseless (no objectionable noise) systems, capable of 
performing each indicated service.  Install each run with minimum number of joints.  
Align ductwork accurately at connections, within 1/8" misalignment tolerance and 
with internal surfaces smooth.  Support ducts rigidly with suitable ties, braces, hangers 
and anchors of type which will hold ducts true-to-shape and to prevent buckling.  
Support vertical ducts at every floor. 

 
3.2.2 Supports:  Install concrete inserts for support of ductwork in coordination with 

formwork, as required to avoid delays in work.  Install self-drilling screw anchors in 
prestressed concrete or existing work. 

 
3.2.3 Field Fabrication:  Complete fabrication of work at project as necessary to match shop-

fabricated work and accommodate installation requirements.  Seal joints in round or 
oval ductwork with hard cast or shrink bands, and sheet metal screws, or by welding.  
High velocity rectangular ducts shall have approved joints and be made airtight with 
sealer or welding. 

 
3.2.4 Routing:  Locate ductwork runs, except as otherwise indicated, vertically and 

horizontally. Avoid diagonal runs wherever possible.  Locate runs as indicated by 
diagrams, details and notations or, if not otherwise indicated, run ductwork in shortest 
route which does not obstruct useable space or block access for servicing building and 
its equipment.  Hold ducts close to walls, overhead construction, columns, and other 
structural and permanent enclosure elements of building.  Limit clearance to ½" where 
furring is shown for enclosure or concealment of ducts, but allow for insulation 
thickness, if any.  Where possible, locate insulated ductwork for 1" clearance outside 
of insulation.  In finished and occupied spaces, conceal ductwork from view by 
locating in mechanical shafts, hollow wall construction or above suspended ceilings, 
unless specifically noted as "Exposed".  Do not encase horizontal runs in solid 
partitions, except as specifically shown.  Coordinate layout with suspended ceiling and 
lighting layouts and similar finished work. 
 

3.2.5  Internally Lined Ductwork:  Cover leading and trailing edge of duct liner with sheet 
metal nosing zee. 

 
3.2.6 Electrical Equipment Spaces:  Do not route ductwork through transformer vaults or 

other electrical equipment spaces and enclosures. 
 
3.2.7 Penetrations:  Where ducts pass through interior partitions and exterior walls, and are 

exposed to view, conceal space between construction opening and duct or duct 
insulation with sheet metal flanges of same gauge as duct.  Overlap opening on 4 sides 
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by at least 1½".  Fasten to duct and substrate.  Where ducts pass through fire-rated 
floors, walls, or partitions, provide firestopping between duct and substrate. 

 
3.2.8 Coordination:  Coordinate duct installations with installation of accessories, dampers, 

coil frames, equipment, controls and other associated work of ductwork system. 
 
3.2.9 Installation:  Install metal ductwork in accordance with SMACNA HVAC Duct 

Construction Standards.  Fan discharge outlet ducts shall be installed correctly with 
regard to "system effect" per AMCA Publication 201. 

 
3.3 Installation of Flexible Ducts: 
 
3.3.1 Maximum Length:  For any duct run using flexible ductwork, do not exceed 5'-0" 

extended length.  Flexible duct shall only be allowed as detailed on the drawings.   
 
3.3.2 Installation:  Install in accordance with Section III of SMACNA's "HVAC Duct 

Construction Standards, Metal and Flexible".   Support flexible ducts to eliminate 
pinching and kinking which would restrict flow. 

 
3.3.3 Peel back insulation and slide the inner core over the spin-in or diffuser neck, seal with 

duct sealant and install Panduit strap tightly.  Slide insulation back over the inner core 
and install another Panduit strap over the insulation outer jacket.  Tape is not 
acceptable.  

 
3.3.4 Seal all exposed edges of fiberglass insulation with glassfab and mastic.   
 
3.4 Leakage Tests:  After each duct system is completed, test for duct leakage in 

accordance with Sections 3 and 5 of the SMACNA HVAC Air Duct Leakage Test 
Manual.  Test pressure shall be equal to pressure class of duct, less 0.5" static pressure.  
Repair leaks and repeat tests until total leakage is less than 5% of system design air 
flow for low pressure systems and less than 1% for systems rated over 3". 

 
3.5 Equipment Connections:  Connect metal ductwork to equipment as indicated, provide 

flexible connection for each ductwork connection to equipment mounted on vibration 
isolators, and/or equipment containing rotating machinery.  Provide access doors as 
indicated. 

 
3.6 Clean ductwork internally free of dust and debris.  Clean external surfaces of foreign 

substances which might cause corrosive deterioration of metal or, where ductwork is to 
be painted, might interfere with painting or cause paint deterioration.  Keep ducts 
closed with poly during construction to prevent contamination by construction dust and 
debris. 
 

END OF SECTION 23 31 13 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 23 33 00 - DUCTWORK ACCESSORIES 
 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 Division-23 Basic Mechanical Materials and Methods sections apply to work of this 

section. 
 
1.3 Extent of ductwork accessories work is indicated on drawings and in schedules, and by 

requirements of this section. 
 
1.4 Refer to other Division-23 sections for testing, adjusting, and balancing of ductwork 

accessories; not work of this section. 
 
1.5 Codes and Standards: 
 
1.5.1 SMACNA Compliance:  Comply with applicable portions of both SMACNA "HVAC 

Duct Construction Standards, Metal and Flexible" and "Fire, Smoke and Radiation 
Damper Installation Guide for HVAC Systems". 

 
1.5.2 UL Compliance:  Construct, test, and label fire dampers in accordance with UL 

Standard 555 "Fire Dampers and Ceiling Dampers".  Construct, test and label smoke 
dampers in accordance with UL Standard 555S "Leakage Rated Dampers for use in 
Smoke Control Systems" . 

 
1.5.3 NFPA Compliance:  Comply with applicable provisions of NFPA 90A "Air 

Conditioning and Ventilating Systems" pertaining to installation of ductwork 
accessories. 

 
1.6 Approval Submittals: 
 
 
1.6.1 Product Data:  Submit manufacturer's technical product data for each type of ductwork 

accessory, including dimensions, capacities, and materials of construction; and 
installation instructions as follows: 

 
 Low pressure manual dampers 
 Control dampers 
 Fire dampers 
 Duct access doors 
 Flexible connections 
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1.6.2 O&M Data Submittals:  Submit manufacturer's maintenance data including parts lists 
for fire dampers, smoke dampers.  Include this data, product data, and a copy of 
approval submittals in O&M manual. 

 
2 PRODUCTS   
 
2.1 Dampers:                                                                  
        
2.1.1 Low Pressure Manual Dampers:  Provide 16 gauge dampers of single-blade type (12" 

maximum blade width) or multiblade type.  Damper blades to be gang-operated from a 
single shaft with nylon or ball bearings on each end.  Provide indexed locking 
quadrant.  Parallel or opposed blade style is acceptable.  Provide 2" standoff on locking 
quadrant for externally insulated duct. 

 
2.1.2  Control Dampers:  Extruded aluminum (6063-T5) damper frame shall not be less than 

0.080” in thickness. Damper frame shall be 4” deep x 1", with duct mounting flanges 
on both sides of frame. Damper frame shall have a 2" mounting flange on the rear of 
the damper when installed as Extended Rear Flange install type. Aluminum frame 
shall be clear anodized to a minimum thickness of 0.7 mil deep. Frame shall be 
assembled using stainless steel screws. Welded frames shall not be acceptable.  
Actuators (motors) are provided by control contractor. 
 

2.1.2.1  Blades shall be maximum 6.4” deep extruded aluminum (6063-T5) air-foil profiles 
with a minimum wall thickness of 0.06”, clear anodized to a minimum thickness of 0.7 
mil deep. 
 

2.1.2.2  Blade seals shall be extruded silicone, secured in an integral slot within the aluminum 
blade extrusions and shall be mechanically fastened to prevent shrinkage and 
movement over the life of the damper. Adhesive or clip-on type blade seals will not be 
approved. 
 

2.1.2.3 Hexagonal control shaft shall be 7/16". It shall have an adjustable length and shall be an 
integral part of the blade axle. A field-applied control shaft shall not be acceptable. All 
parts shall be stainless steel. 
 

2.1.2.4 Linkage hardware shall be aluminum and stainless steel, installed in the frame side, 
out of the airstream, and accessible after installation. Linkage hardware shall be 
complete with stainless steel cup-point trunnion screws to prevent linkage slippage. 
Linkage that consists of metal rubbing metal will not be approved. 
 

2.1.2.5  Dampers shall be designed for operation in temperatures ranging from -40°F to 212°F. 
 

2.1.2.6  Dampers shall be AMCA rated for Leakage Class 1A at 1 in w.g. static pressure 
differential. Standard air leakage data to be certified under the AMCA Certified 
Ratings Program. 
 

2.1.2.7  Dampers shall be custom made to required size, with blade stops not exceeding 1¼” in 
height.  
 



JRA #25871 DUCTWORK ACCESSORIES 23 33 00 - 3 

2.1.2.8  Dampers shall be opposed blade for modulating dampers or parallel blade action for 
open/shut dampers. 
 

2.1.2.9  Dampers shall be installed in the following manner: Installed in Duct  
 

2.1.2.10  Installation of dampers must be in accordance with manufacturer’s current installation 
guidelines, provided with each damper shipment.  
 

2.1.2.11  Field supplied intermediate structural support is required to resist applied pressure 
loads for dampers that consist of two or more sections in both height and width.  
 

2.1.2.12  Acceptable Manufacturers:  Subject to compliance with requirements, provide 
thermally efficient control dampers by TAMCO (T.A. Morrison & Co, Inc), Ruskin 
TED50CE, Greenheck VCD33, or approved equal. 

 
 
2.2 Fire Dampers: 
 
2.2.1 Fire Dampers:  Provide curtain type fire dampers, UL classified and labeled per UL 

555, of types and sizes indicated.  Construct casings and blades of galvanized steel.  
Damper shall not restrict duct free area when open.  Dampers shall be rated for 
dynamic closure under flow and pressure.  Provide sleeves and mounting angles.  
Provide fusible link rated at 160 to 165° F unless otherwise indicated.  Provide damper 
with positive lock in closed position.  All dampers shall be spring activated.  Basis of 
design: 

 
1-1/2 HR:  Ruskin IBD2 - Style B for rectangular, Style CR for round, Style CO for 
oval. 

 
 1-1/2 HR:  Ruskin IBDT for transfer grilles in narrow partitions. 
 

3 HR:  Ruskin IBD23 - Style B for rectangular, Style CR for round, Style CO for oval. 
 
 
2.2.2 Acceptable Manufacturers:  Subject to compliance with requirements, provide fire 

dampers by Air Balance, Inc., American Warning & Ventilating, Arrow Louver and 
Damper, Penn Ventilator Co., or Ruskin Mfg. Co. 

 
2.3 Turning Vanes:  Provide manufactured or fabricated single wall turning vanes and 

vane runners, constructed in accordance with SMACNA "HVAC Duct Construction 
Standards". 

 
2.4 Duct Access Doors: 
 
2.4.1 General:  Provide duct access doors of size indicated, or as required for duty indicated. 
 
2.4.2 Construction:  Construct of same or greater gauge as ductwork served.  Provide 

insulated doors for insulated ductwork.  Provide flush frames for uninsulated 
ductwork, extended frames for externally insulated duct.  Provide one side hinged, 
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other side with one handle-type latch for doors 12" high and smaller, 2 handle-type 
latches for larger doors. 

 
2.4.3 Acceptable Manufacturers:  Subject to compliance with requirements, provide access 

doors by Air Balance, Inc., Duro Dyne Corp., Ruskin Mfg. Co., or Ventfabrics, Inc. 
 
2.5 Flexible Connections: 
 
2.5.1 General:  Provide flexible duct connections wherever ductwork connects to vibration 

isolated equipment.  Construct flexible connections of neoprene-coated flameproof 
fabric crimped into duct flanges for attachment to duct and equipment.  Make airtight 
joint.  Provide adequate joint flexibility to allow for thermal, axial, transverse, and 
torsional movement, and also capable of absorbing vibrations of connected equipment. 

 
2.5.2 Acceptable Manufacturers: Subject to compliance with requirments, provide products 

by one of the following:  Duro Dyne Corp., Flexaust (The) Co., or Ventfabrics, Inc. 
 
3 EXECUTION 
 
3.1 Examine areas and conditions under which ductwork accessories will be installed.  Do 

not proceed with work until unsatisfactory conditions have been corrected in manner 
acceptable to Installer. 

 
3.2 Installation of Ductwork Accessories: 
 
3.2.1 Install ductwork accessories in accordance with manufacturer's installation 

instructions, with applicable portions of details of construction as shown in SMACNA 
standards, and in accordance with recognized industry practices to ensure that products 
serve intended function. 

 
3.2.2 Install balancing dampers at all main ducts adjacent to units in return air, outside air 

and where indicated. 
 
3.2.3 Install control dampers in the outside air duct and  for each air handler.  Damper 

operator provided by control contractor. 
 
3.2.4 Install turning vanes in square or rectangular 90º elbows in supply, return, and exhaust 

air systems, and elsewhere as indicated. 
 
3.2.5 Install access doors to open against system air pressure, with latches operable from 

either side, except outside only where duct is too small for person to enter.  Install on 
entering air side of reheat coils.  Install at fire dampers adampers.  Opening size shall 
be minimum of 12”x12” for servicing fire dampers.  Provide label with 1-1/2" letters 
to indicate location of fire protection devices—FIRE DAMPER ACCESS. 

 
3.2.6 Install flexible connections in ductwork such that the clear length of the connector is 

approximately two inches.  Provide thrust restraints as required.  Flexible material 
shall not be so slack as to take a definite concave or convex shape during fan 
operation. 
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3.2.7 Coordinate with other work, including ductwork, as necessary to interface installation 

of ductwork accessories properly with other work. 
 
3.2.8 Install fire dampers within fire walls and floors at locations shown on the mechanical 

drawings.  Install in strict accordance with the manufacturer's printed instructions, 
NFPA 90A, and UL  
 

 
3.3 Fire Dampers:  Notify Engineer at least 24 hours in advance of ceiling installation or 

chase closure so that complete fire and smoke damper installation can be observed.  A 
copy of the manufacturer’s printed installation instructions shall be available at the 
site. 

 
3.4 Operate installed ductwork accessories to demonstrate compliance with requirements.  

Test for air leakage while system is operating.  Repair or replace faulty accessories as 
required to obtain proper operation and leakproof performance. 

 
3.5 Adjusting and Cleaning: 
 
3.5.1 Adjusting:  Adjust ductwork accessories for proper settings.  Install fusible links in fire 

dampers and adjust for proper action. 
 
3.5.2 Final positioning of manual dampers is specified in Division-23 section "Testing, 

Adjusting, and Balancing".  However, the system shall be left functional with all 
dampers open or throttled. 

 
3.5.3 Cleaning:  Clean factory-finished surfaces.  Repair any marred or scratched surfaces 

with manufacturer's touch-up paint. 
 
3.5.4 Furnish extra fusible links to Owner, one link for every 10 installed of each 

temperature range; obtain receipt. 
 
END OF SECTION 23 33 00                      
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 23 34 00 - FANS   
 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 Division-23 Basic Mechanical Materials and Methods sections apply to work of this 

section. 
 
1.3 Extent of fan work required by this section as indicated on drawings and schedules, 

and by requirements of this section. 
 
1.4 Coordination: 
 
1.4.1 Refer to Division-7 sections for installation of prefabricated roof curbs; not work of 

this section.  Furnishing prefabricated roof curbs is part of this section’s work. 
 
1.4.2 Refer to Division-23 section "Testing, Adjusting, and Balancing" for balancing of fans. 
 
1.4.3 Refer to Division-23 HVAC control systems sections for control work required in 

conjunction with fans. 
 
1.4.4 Refer to Division-26 sections for power supply wiring from power source to power 

connection on fans.  Division-26 work will include starters, disconnects, and required 
electrical devices, except where specified as furnished, or factory-installed, by 
manufacturer. 

 
1.5 Codes and Standards: 
 
1.5.1 AMCA Compliance:  Provide fans which have been tested and rated in accordance 

with AMCA standards, and bear AMCA Certified Ratings Seal. 
 
1.5.2 UL Compliance:  Provide fans which are listed by UL and have UL label affixed. 
 
1.6 Approval Submittals: 
 
1.6.1 Product Data:  Submit manufacturer's technical data for fans, including specifications, 

capacity ratings, dimensions, weights, materials, accessories furnished, and installation 
instructions.  Submit assembly-type drawings showing unit dimensions, construction 
details, methods of assembly of components, and field connection details.   

 
 Fans 
 Vibration Control 
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1.7 O&M Data Submittals:  Submit maintenance data and parts list for each type of fan, 

accessory, and control.  Include these data, a copy of approved submittals, and wiring 
diagrams in O&M Manual. 

 
2 PRODUCTS    
 
2.1 General:  Except as otherwise indicated, provide standard prefabricated fans of type 

and size indicated, modified as necessary to comply with requirements, and as required 
for complete installation.  Provide accessories as listed in the schedule on the drawings 
and as described herein.  Motors shall be high efficiency per Division-23 section 
"Motors". 

 
2.2 Acceptable Manufacturers:  Subject to compliance with requirements provide fans 

manufactured by Acme, Greenheck, Loren Cook, Penn or approved equal unless 
otherwise noted herein. 

  
2.3 Centrifugal Roof Exhausters: 
 
2.3.1 Housing:  Provide heavy gauge aluminum hood, housing, and base with a galvanized 

steel frame. 
 
2.3.2 Fan Wheels:  Provide aluminum air foil type, statically and dynamically balanced. 
 
2.3.3 Drive:  Provide direct or belt drive as scheduled with pre-lubricated, ball bearing, 

continuous duty type motors.  Provide vibration isolation equipment for the entire 
drive. 

 
2.3.4 Round Hood Fans:  Where indicated provide fans with motors mounted in a separate 

compartment out of the air stream. 
 

 
 
2.4 Vibration Isolation:  Mount fans on vibration isolators in accordance with the 

requirements of Division-23 section "Vibration Isolation" and the following list. 
 
2.4.1 Hangers:  Type HA3. 
 
3 EXECUTION 
 
3.1 General:  Except as otherwise indicated or specified, install fans in accordance with 

manufacturer's installation instructions and recognized industry practices to insure that 
fans serve their intended function. 

 
3.2 Coordinate fan work with work of roofing, walls, and ceilings as necessary for proper 

interfacing.  Framing of openings, caulking, and curb installation is not work of this 
section. 

 
3.3 Ductwork:  Refer to Division-23 section "Ductwork".  Connect ducts to fans in 

accordance with manufacturer's installation instructions.  Provide flexible connections 
in ductwork at fans. 
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3.4 Install fans on vibration isolation equipment as required.  Set level and plumb. 
 
3.5 Roof Curbs:  Furnish roof curbs to roofing Installer for Installation. 
 
3.6 Electrical Wiring:  Install electrical devices furnished by manufacturer but not 

specified to be factory-mounted.  Furnish copy of manufacturer's wiring diagram 
submittal to electrical Installer.  Verify that electrical wiring installation is in 
accordance with manufacturer's submittal and installation requirements of Division-26 
sections.  Verify proper rotation direction of fan wheels.  Do not proceed with 
equipment start-up until wiring installation is acceptable to equipment installer. 

 
3.7 Remove shipping bolts and temporary supports within fans.  Adjust dampers for free 

operation. 
 
3.8 Testing:  After installation of fans has been completed, test each fan to demonstrate 

proper operation of units at performance requirements specified.  When possible, field 
correct malfunctioning units, then retest to demonstrate compliance.  Replace units 
which cannot be satisfactorily corrected. 

 
3.9 Cleaning:  Clean factory-finished surfaces.  Remove all tar and soil. Repair any marred 

or scratched surfaces with manufacturer's touch-up paint. 
 
END OF SECTION 23 34 00
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 23 37 13 - GRILLES, REGISTERS AND CEILING DIFFUSERS 
 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 Division-23 Basic Mechanical Materials and Methods sections apply to work of this 

section. 
 
1.3 Extent of air outlets and inlets work is indicated by drawings and schedules, and by 

requirements of this section. 
 
1.4 Refer to other Division-23 sections for ductwork and duct accessories required in 

conjunction with air outlets and inlets and for balancing of air outlets and inlets; not 
work of this section. 

 
1.5 Codes and Standards: 
 
1.5.1 ADC Compliance:  Test and rate air outlets and inlets in certified laboratories under 

requirements of ADC 1062 "Certification, Rating and Test Manual".  Provide air 
outlets and inlets bearing ADC Certified Rating Seal. 

 
1.5.2 NFPA Compliance:  Install air outlets and inlets in accordance with NFPA 90A 

"Standard for the Installation of Air Conditioning and Ventilating Systems". 
 
1.6 Approval Submittals: 
 
1.6.1 Product Data:  Submit manufacturer's technical product data for air outlets and inlets 

indicating construction, finish, and mounting details. 
 
1.6.2 Performance Data:  For each type of air outlet and inlet furnished, provide aspiration 

ability, temperature and velocity traverses, throw and drop, and noise criteria ratings.  
Indicate selections and data as required. 

 
1.7 O&M Data Submittals:  Submit cleaning instructions for finishes and spare parts lists.  

Include this data and a copy of approval submittals in O&M manual. 
 
2 PRODUCTS 
 
2.1 General: 
 
2.1.1 Except as otherwise indicated, provide manufacturer's standard grilles, registers, and 

ceiling diffusers where shown; of size, shape, capacity and type indicated; constructed 
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of materials and components as indicated, and as required for complete installation. 
 
2.1.2 Manufacturers not listed in the following specification will not be considered for 

approval unless accepted by addendum prior to bid.  
 
2.1.3 Performance:  Provide grilles, registers and ceiling diffusers that have, as minimum,  

temperature and velocity traverses, throw and drop, and noise criteria ratings for each 
size device equal to the basis of design. 

 
2.1.4 Ceiling and Wall Compatibility:  Provide grilles, registers and diffusers with border 

styles that are compatible with adjacent wall and ceiling systems, and that are 
specifically manufactured to fit into ceiling module or wall with accurate fit and 
adequate support.  Refer to general construction drawings and specifications for types 
of ceiling systems and walls which will contain each type of ceiling diffuser, grille, or 
register. 

 
2.1.5 Appearance:  All grilles and registers shall be aluminum construction and all diffusers 

shall be aluminum construction, unless otherwise noted, with uniform matching 
appearance for each type of outlet.  Ceiling mounted grilles and registers shall be set to 
be sight tight from the predominant exposure. 

 
2.1.6 Finish:  All ceiling mounted grilles, registers, and diffusers shall be finished with 

manufacturer’s standard color to be selected by the architect.  Wall and door mounted 
grilles and registers shall be finished with clear anodized finish . 

 
2.2 Acceptable Manufacturers:  Subject to compliance with requirements, provide 

products by Titus, Price, Krueger, or Metal Aire. 
 
2.3 Rectangular Ceiling Diffusers: Provide rectangular face, adjustable diffuser with 

removable inner core, no corner joints.  If square or rectangular neck is provided, 
provide square to round adaptor as required.  Provide lay-in panel as required.  Provide 
beveled trim ring for diffusers in hard ceilings.  

 
2.4  Square Ceiling Diffusers:  Provide square face, adjustable, 360 degree pattern diffusers 

with one-piece stamped cones, no corner joints, round necks.  Provide lay-in panel as 
required.   

 
2.5  Perforated Ceiling Diffusers:  Provide steel flush square face diffusers with square 

adjustable modular cores. 
 
2.6 Return Grilles :  Provide return grilles  with one set of 45 degree fixed louvers, parallel 

to the long dimension.  Provide mounting frame for all wall and plaster ceiling 
installations.   
 

2.7 Sidewall Supply Registers: Provide supply registers with two sets of individually 
adjustable airfoil registers, spaced at 3/4", with the front set parallel to the long 
dimension.    Provide opposed blade damper, screwdriver operated from the face.  
Provide mounting frame.   
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3 EXECUTION 
 
3.1 Coordinate installation with ceiling and light fixture installation. Locate ceiling outlets 

as indicated on architectural Reflected Ceiling Plans.  Unless otherwise indicated, 
locate ceiling outlets in the center of acoustical ceiling modules with sides parallel to 
the grid. 

 
3.2 Install air outlets and inlets in accordance with manufacturer's written instructions and 

in accordance with recognized industry practices to insure that products serve intended 
functions. 

 
3.3 Coordinate with other work, including ductwork and duct accessories, as necessary to 

interface installation of air outlets and inlets with other work. 
 
3.4 Set air volumes to values shown on the drawings so that the system is functional.  

Leave ready for test and balance contractor. 
 
3.5 Furnish to Owner three operating keys for each type of outlet and inlet that require 

them; obtain receipt. 
  
END OF SECTION 23 37 13 
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MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 

SECTION 23 37 26 - WALL LOUVERS 
 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 Division-23 Basic Mechanical Materials and Methods sections apply to work of this 

section. 
 
1.3 Extent of wall louver work is indicated by drawings and schedules, and by the 

requirements of this section. 
 
1.4 Refer to other Division-23 sections for ductwork, duct accessories and controls work. 
 
1.5 AMCA Compliance:  Test and rate louvers in accordance with AMCA Standard 500.  

Provide AMCA certified rating seal.  Ratings based on tests and procedures performed 
in accordance with AMCA 500-L and complying with the AMCA 511 Certified 
Ratings Program.  AMCA Certified Ratings Seal applies to air performance, water 
penetration and wind driven rain ratings. 

 
1.6 Product Qualifications: 

 
1.6.1 Florida Product Approved Louvers: 

 
1. Miami-Dade County, Florida Notice of Acceptance (NOA). 
2. Florida Building Code Approval. 
3. Louver shall be certified to Florida Building Code Testing Application 

Standards TAS 100(A) (Wind Driven Rain Resistance), TAS 201 (Large 
Missile Impact), TAS 202 (Uniform Static Air Pressure) and TAS 203 (Cyclic 
Wind Loading). 

4. AMCA Listed for compliance to AMCA 540 Level E and AMCA 550 
standards. 

 
1.7 Approval Submittals: 
 
1.7.1 Product data:  Submit manufacturer's technical product data for louvers including:  

model number, accessories furnished, construction, finish, mounting details, 
performance data. 

 
1.8 O&M Data Submittals:  Submit maintenance data, including cleaning of finishes and a 

copy of approval submittals.  Include in O&M manual. 
         
2 PRODUCTS                                     
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2.1 Acceptable Manufacturers:  Subject to compliance with requirements, submit products 

by Ruskin, Greenheck, Arrow, American Warming and Ventilating, or AMCA labeled 
approved equal. 

 
2.2 General:  Except as otherwise indicated, provide manufacturer's standard louvers 

where shown; of size, shape, capacity and type indicated; constructed of materials and 
components as indicated, and as required for complete installation.  Provide Kynar 500 
coated, corrosion resistant finish and 5 year warranty; color to be selected by the 
Owner. 

 
2.3 Substrate Compatibility:  Provide Florida Product approved louvers with 9 inch frame 

and FEMA louvers with 5-1/2 inch frame, each with flange and sill extension piece 
that are compatible with adjacent substrate, and that are specifically manufactured to 
fit into construction openings with accurate fit and adequate support, for weatherproof 
installation.  Refer to general construction drawings and specifications for types of 
substrate which will contain each type of louver. 

 
2.4 Materials:   

 
2.4.1 Florida Product Approved Louvers: Construct of aluminum extrusions, Alloy 6063-T6 

0.081” thick for frame and 0.081” thick for front blades and 0.060” thick for back 
blades.  Weld units or use stainless steel fasteners.   

 
2.5 Sill Flashing:  Formed aluminum, 0.080” thick, upturned sides to prevent water 

leakage. 
 

2.6 Installation Angles:  Material:  1.375 x 2.25 inch x 0.125 inch thick continuous 
aluminum angles around louver perimeter for installation in concrete, deep CMU, steel 
and wood substrate wall systems. 

   
2.7 Installation Plates: Material: 0.250 inch (6.4 mm) thick continuous aluminum flat or 

zee plates for installation in thin CMU substrate wall systems. 
 
2.8 Louver Screens:  On inside face of exterior louvers, provide 1/2" square mesh 

anodized aluminum wire bird screens mounted in removable extruded aluminum 
frames. 

 
2.9 Stationary Florida Product Approved Louvers:  Hurricane and impact rated louvers, 

basis of design is Greenheck EHV-901D.   
 

2.10 Performance Data  
 

2.10.1 EHV-901D:   
 

1. Performance Ratings:  AMCA licensed. 
a. Based on testing 48 inches x 48 inches size unit in accordance with AMCA 

500-L. 
2. Free Area:  42 percent, nominal. 



JRA #25871 WALL LOUVERS 23 37 26 - 3 

3. Free Area Size:  6.66 square feet. 
4. Maximum Recommended Air Flow through Free Area:  2,155 feet per minute. 
5. Air Flow:  10,431 cubic feet per minute. 
6. Maximum Pressure Drop (Intake):  0.60 inches w.g.. 
7. Water Penetration:  Beginning point of water penetration of 0.01 ounce per ft² 

of free area shall be above 1,250 feet per minute free area velocity. 
8. Wind Load Rating: Maximum wind load of ±150 PSF. 
9. AMCA 500-L Wind Driven Rain Performance:  99.9 percent effective at 

preventing water penetration through louver when tested at 50 miles per hour 
wind with 8 inches per hour rainfall and 2,155 feet per minute airflow through 
the free area. Penetration Class ‘A’ with Discharge Class (Intake) ‘3’ in 
accordance with AMCA 500-L Wind Driven Rain Test.  

 
3 EXECUTION 
 
3.1 Install where shown on the drawings in accordance with the manufacturer's printed 

instruction and Florida Product Approval.  Exercise care to prevent scratches. 
 

3.2 Isolate dissimilar metals per the manufacturer’s recommendations.   
 
3.3 Verify size of louvers shown on drawings prior to fabrication. Coordinate with wall 

openings.  Sizes may be altered subject to approval by Engineer provided free area 
remains approximately the same as indicated. 

 
 

END OF SECTION 23 37 26 
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MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 23 81 03 - OUTSIDE AIR PRECONDITIONING UNITS 
 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 Division-23 Basic Mechanical Materials and Methods sections apply to work of this 

section. 
 
1.3 Refer to other Division-23 sections for testing, adjusting, and balancing of air 

conditioning units (OAUs). 
 
1.4 Approval Submittals: 
 
1.4.1 Product Data:  Submit manufacturer's technical product data, including dimensions, 

ratings, electrical characteristics, weight, capacities, materials of construction, and 
installation instructions. 

 
1.4.1.1 Preconditioning units 
 
1.4.1.2 Vibration isolation.  
 
1.5 Test Reports and Verification Submittals: 
 
1.5.1 Submit Startup Report by factory-trained representative. 
 
1.6 O&M Data Submittals:  Submit manufacturer's maintenance data including parts lists.  

Include these data, a copy of approval submittals, product data, and wiring diagrams in 
O&M manual. 

 
2 PRODUCTS 
 
2.1 Quality Assurance: 
 
2.1.1 Provide units tested by UL, ARL or ETL. 
 
2.1.2 Construct refrigeration system in accordance with ASHRAE 15 (ANSI B 9.1) "Safety 

Code for Mechanical Refrigeration". 
 
2.1.3 Provide units with an EER that meets the Florida Energy Efficiency Code and the 

schedules on the drawings. 
 
2.1.4 Acceptable Manufacturers:  Subject to compliance with requirements provide units by 
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Desert-Aire, Trane, Greenheck, Daikin or approved equal. 
 
2.2 General: 
 
2.2.1 Units shall be factory-assembled, wired and tested.  All controls shall be factory-

adjusted and preset to the design conditions. 
 
2.2.2 Casings:  Construct of heavy gauge steel formed panels rigidly reinforced and braced.  

Each unit shall be provided with removable panels to permit the unit (including fans 
and compressors) to be properly maintained and serviced.  Entire casing shall be 
painted with factory-applied finish.  Casing for outdoor units shall be provided with 
weatherproof construction with all seams bolted.  Provide stainless steel hardware.  
Units shall be sealed to minimize leakage. 

 
2.2.3 Curb:  Provide minimum 12" high (above surface) continuous-welded, full perimeter 

curb of galvanized steel construction. Outside air intake shall be minimum 24” above 
adjoining grade. 

 
2.3 Condensing Unit:  
 
2.3.1 Condenser Fans and Drives:  Fan shall of rustproof construction:  hot-dipped 

galvanized steel, stainless steel or aluminum.  Unit shall have a variable speed or 
electronically commutated motor suitable for the duty indicated.  Provide a close 
fretwork galvanized steel or non-ferrous fan and guard.  Motors shall be the 
permanently lubricated type, resiliently mounted. 

 
2.3.2 Condenser Coil:  Construct of copper tubes and copper  aluminum fins.  Provide inlet 

guard to protect condenser fins. Provide seacoast or heresite coating on the condenser 
coil. 
 

2.3.3 Compressor:  Shall be a variable speed inverter duty scroll design for R454b 
refrigerant with vibration isolation.  Each compressor shall have separate refrigerant 
circuit.  Motors shall be ball bearing, high starting torque, low starting current type for 
compressor service.  Compressors shall not produce objectionable noise or vibration 
inside the building.  Compressors shall have five (5) year warranty.   

 
2.3.4 Service Valves:  Provide for high and low pressure readings.  
 
2.4 Evaporator Unit:  
 
2.4.1 Interior of unit shall be thermally and acoustically insulated with minimum R=4.2  

insulation.  Provide aluminum inner liner.  Provide removable panels to permit the unit 
to be properly serviced and maintained. 

 
2.4.2 The evaporator shall include centrifugal fan, fan motor, vee belt drive, cast-iron 

sheaves, vari-pitch fan motor sheave, and lubricated bearings.  Motors shall be high 
efficiency type as per Division-15, Basic Mechanical Materials and Methods section, 
"Motors".  Provide cooling coils constructed of copper tubes and  copper   aluminum 
fins.  Provide seacoast or heresite coating on the coils. System performance at design 
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conditions must not change due to overloading with condensate.  Filters and coils shall 
be selected for a maximum face velocity of 250 fpm.  Provide expansion valve, sight 
glass, refrigerant drier, strainer, controls and other necessary devices for a completely 
automatic unit.   

 
2.4.3 Air reheat coils and liquid subcooling coils shall have copper tubes and aluminum 

copperfins.  Provide seacoast or heresite coating on the coils. 
 
2.4.4 Each unit shall be equipped with sloped IAQ drain pans under the entire evaporator 

coil to prevent condensate carry-over.  Drain pans shall be made of stainless steel. 
 
2.4.5 Provide 2" MERV 8 filters. 

 
2.4.6  Provide motorized outside air and return air dampers. 
 
2.5 Electric Heater Section: 
 
2.5.1 Provide electric heating coil controlled by one or more magnetic contactors.  Three 

phase coils shall be wired for balanced current in each wire, if possible.  Furnish and 
install necessary overheating and air flow controls to meet the requirements of the 
National Electric Code.  Provide built-in air flow switch and heater interlock relay. 

 
2.5.2 Heaters shall be factory-mounted and wired with all required fuses and contactors to 

provide single point connection. 
 
2.6 Controls:  
 
2.6.1 Provide Digital Controller with BACnet MS/TP communication protocol.  All safety 

and operational controls shall be factory wired and preset in a control panel in a 
separate compartment.  Provide all necessary operational controls to heat, cool and 
dehumidify 100% outside air in accordance with the control diagrams on the drawings 
and the sequence of operation. 

 
2.6.2 Safety and Operational Control Features: 
 
  Internal compressor overtemperature protection. 
  Hot gas reheat and thermostat to maintain supply air temperature. 
  Solid state adjustable trip overloads. 
  High pressure cutout. 
  Low pressure cutout. 
  Anti-recycle time delay start. 
  Phase failure and low voltage protection. 
  Hot gas bypass. 
  SCR controller for head pressure control. 
  Outside air thermostat to control compressor. 
  Thermal expansion valve. 
  Connection for remote on-off control. 
 
3 EXECUTION 
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3.1 Installation:  Install in accordance with producer's printed instructions.  Brush out fins 

on all coils.  
 
3.2 Controls:  Set up controls for units as described in the construction documents. 
 
3.3 Cleaning:  Clean tar and all other soil from housing exterior.   

 
3.4 Construction Filters: Provide 2" thick filters in all units during construction.  After 

construction (but prior to the test and balance being performed) install clean final 
filters.  

 
3.5 Condensate Drain:  Pipe trapped copper condensate drain (full size of unit outlet) to 

point of disposal shown on the drawings.  Refer to Division-23 section "Insulation" for 
pipe insulation. 

 
3.6 Startup:  Startup by a factory-trained representative.  Check entire assembly for 

correctness of installation, alignment, and control sequencing.  Start all component 
parts in proper sequence.  Make all adjustments required to insure proper control and 
smooth quiet operation.  Submit Startup Report. 
 

END OF SECTION 23 81 03 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 23 81 26 - AIR SOURCE UNITARY SPLIT SYSTEM HEAT PUMP UNITS 
 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 Division-23 Basic Mechanical Materials and Methods sections apply to work of this 

section. 
 
1.3 Refer to other Division-23 sections for testing, adjusting, and balancing of air conditioning 

units (AHUs). 
 
1.4 Approval Submittals: 
 
1.4.1 Product Data:  Submit manufacturer's technical product data, including dimensions, 

ratings, electrical characteristics, weight, capacities, materials of construction, and 
installation instructions. 

 
1.4.1.1 Split system units 
 
1.4.1.2 Vibration Isolation 
 
1.5 O&M Data Submittals:  Submit manufacturer's maintenance data including parts lists.  

Include these data, a copy of approval submittals, product data, and wiring diagrams in 
O&M manual. 

 
2 PRODUCTS 
 
2.1 Quality Assurance: 
 
2.1.1 Provide units tested by UL, ARL or ETL. 
 
2.1.2 Construct refrigeration system in accordance with ASHRAE 15 (ANSI B 9.1) "Safety 

Code for Mechanical Refrigeration". 
 
2.1.3 Test and rate AHUs in accordance with the applicable ARI standards and provide certified 

rating seal.  Sound test and rate units in accordance with ARI 270. 
 
 
2.1.4 Provide units with an EER or SEER that meets the Florida Energy Efficiency Code and 

the schedules on the drawings. 
 
2.1.5 Acceptable Manufacturers:  Subject to compliance with requirements provide units by:  
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Carrier, Trane, Lennox, York or approved equal. 
 
2.2 General: 
 
2.2.1 Units shall be factory-assembled, wired and tested.  All controls shall be factory-adjusted 

and preset to the design conditions. 
 
2.2.2 Casings:  Construct of heavy gauge steel (or aluminum) formed panels rigidly reinforced 

and braced.  Each unit shall be provided with removable panels to permit the unit 
(including fans and compressors) to be properly maintained and serviced.  Entire casing 
shall be painted with factory-applied finish.  Casing for outdoor units shall be provided 
with weatherproof construction with all seams bolted.  Provide stainless steel hardware.   

 
2.2.3 Supports:  Provide concrete pad 4" larger than the unit on all sides. 
 
2.3 Condensing Unit:  
 
2.3.1 Condenser Fans and Drives:  Fan shall of rustproof construction:  hot-dipped galvanized 

steel, stainless steel or aluminum.  Unit shall have a variable speed motor suitable for the 
duty indicated.  Provide a close fretwork galvanized steel or non-ferrous fan and guard.  
Motors shall be the permanently lubricated type, resiliently mounted. 

 
2.3.2 Condenser Coil:  Construct of nonferrous  tubes and nonferrous fins.  Provide inlet guard 

to protect condenser fins 
 
2.3.3 Compressor:  Shall be scroll  design for R454b refrigerant with vibration isolation.  Each 

compressor shall have separate refrigerant circuit.  Motors shall be ball bearing, high 
starting torque, low starting current type for compressor service.  Compressors shall not 
produce objectionable noise or vibration inside the building.  Compressors shall have five 
(5) year warranty.  Provide dual compressor machines if scheduled. 

 
2.3.4 Service Valves:  Provide for high and low pressure readings.  
 
2.4 Evaporator Unit:  
 
2.4.1 Interior of unit shall be thermally and acoustically insulated with minimum R=4.2  

insulation.  Provide removable panels to permit the unit to be properly serviced and 
maintained. 

 
2.4.2 The evaporator shall include centrifugal fan, fan motor, direct drive and lubricated 

bearings.  Motors shall be high efficiency type as per Division-23, Basic Mechanical 
Materials and Methods section, "Motors".  Provide cooling coils constructed of  
nonferrous  tubes and  aluminum fins.  Filters and coils shall be selected for a maximum 
face velocity of 500 fpm.  Provide thermal expansion valve, sight glass, refrigerant drier, 
strainer, controls and other necessary devices for a completely automatic unit.   

 
2.4.3 Each unit shall be equipped with sloped IAQ drain pans under the entire evaporator coil to 

prevent condensate carry-over.   
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2.5 Electric Heater Section: 
 
2.5.1 Provide electric heating coils controlled by one or more magnetic contactors.  Three phase 

coils shall be wired for balanced current in each wire, if possible.  Furnish and install 
necessary overheating and air flow controls to meet the requirements of the National 
Electric Code.  Provide built-in air flow switch and heater interlock relay. 

 
2.5.2 Heaters shall be factory mounted and wired with all required fuses and contactors to 

provide single point connection. 
 
2.6 Unit Controls: 
 
2.6.1 All safety and operational controls shall be factory wired. 
 
2.6.2 Safety and Operational Control Features: 
 
 Internal compressor overtemperature protection.   
 Crankcase heaters. 
 Individual motor overcurrent protection. 
 High pressure cutout. 
 Low pressure cutout.  
 Anti-recycle timer (5 minute) 
 Timer-type defrost control.  
 Liquid line solenoid. 
  
 
2.6.3 Room thermostat shall be low voltage, remote-mounted with sub-base and thermometer 

for controlling heating and cooling cycles.  The fan selector shall include "AUTO-ON" 
controls.  The system selector shall include "OFF-COOL-HEAT-EM HT" controls. 
Provide automatic changeover thermostats with fan that run continuously.  The room 
thermostats shall be manually adjustable by occupants and shall indicate setting and 
temperature in degrees Fahrenheit.  Provide two heating stages. 

 
2.6.4 Outdoor air thermostat shall energize electric heat below 35° F on call for heating by 

second stage of room thermostat. 
 
2.6.5 Emergency heat switch shall allow operation of all electric heat. 
 
2.7 Refrigerant Piping: 
 
2.7.1 Copper tubing ¾" and smaller:  Type ACR, hard-drawn temper tubing; wrought-copper, 

solder-joint fitting; brazed joints. 
 
2.7.2 Copper tubing f" - 4c":  Type ACR, hard-drawn temper tubing; wrought-copper, solder-

joint fitting; brazed joints. 
 
2.7.3 Silver solder material:  Silver solder bearing at least 15% silver; Sil Fos. 
 
2.8 Basic Vibration Isolation:  Provide vibration isolation products complying with Division-
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23 section "Vibration Isolation" and the following list: 
 
2.8.1 Equipment Mounting:  Type EM5 
 
3 EXECUTION 
 
3.1 Installation:  Install in accordance with producer's printed instructions.  Brush out fins on 

all coils.  
 
3.2 Support:  Mount units on concrete pads with manufacturer’s recommended service and 

operating clearance. 
 
3.3 Mount units on vibration isolation and concrete pads. 
 
3.4 Brush out fins on all coils. 
 
3.5 Refrigerant Piping:  Comply with ANSI B31.5, “Refrigerant Piping,” (except lower 

pressure limits below 15 psig), and ASHRAE 15 (ANSI B9.1).  Make all joints carefully 
and neatly.  Clean pipe and fittings before fluxing.  Remove burrs.  Braze by the sweat 
method using Sil Fos.  Install field installed refrigerant devices and valves as required. 

 
3.6 Testing:  After job erection, or modification of factory installed piping, pressure test for 

leaks at 150 psig using a nominal amount of a suitable tracer refrigerant and dry nitrogen 
or a suitable refrigerant.  Perform leak tests with an electronic halide leak detector having 
a sensitivity of at least ½ ounce R-12 per year.  Refrigeration piping will not be accepted 
unless it is gas tight. 

 
3.7 Evacuation:  After completing the successful pressure test, multiple-evacuate the system.  

Leave the compressor isolation valves shut and connect the vacuum pump to both the high 
and loq sides.  Evacuate the system to an absolute pressure of 1,500 microns.  Then break 
vacuum to 2 psig with dry nitrogen.  Repeat this process.  Install the proper biflow drier in 
the liquid  line and evacuate the system to 500 microns.  Leave vacuum pump running for 
at least two hours without interruption.  Break vacuum with the refrigerant to be used and 
raise pressure to 2 psig.  Do not operate compressors during the evacuation procedure. 

 
3.8 Charging:  After completing the successful evacuation procedure, charge refrigerant 

directly to the system from the original containers through a filter drier.  Charge to the 
manufacturer’s stated conditions of pressure for required temperature.  Weigh the 
refrigerant added and record on the startup report. 

 
3.9 Construction Filters: Provide 1" thick filters in all units during construction.  After 

construction (but prior to the test and balance being performed) install clean final filters.  
 
3.10 Cleaning:  Clean tar and all other soil from housing exterior.  Leave ready for Division 7, 

Caulking Work.  Caulk around pipe sleeves. 
 
3.11 Condensate Drain:  Pipe trapped copper condensate drain (full size of unit outlet) to 

nearest floor drain or as shown on the drawings.  Refer to Division-23 section "Insulation" 
for pipe insulation. 
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3.12 Startup:  Check entire assembly for correctness of installation, alignment, and control 

sequencing.  Start all component parts in proper sequence.  Make all adjustments required 
to insure proper smooth quiet operation. 

 
END OF SECTION 23 81 26 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 23 81 28 - DUCTLESS SPLIT SYSTEM AIR CONDITIONING UNITS 
 
1 GENERAL 
 
1.1 Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
 
1.2 Division-23 Basic Mechanical Materials and Methods sections apply to work of this 

section. 
 
1.3 Refer to other Division-23 sections for testing, adjusting, and balancing of units; not 

work of this section. 
 
1.4 Approval Submittals: 
 
1.4.1 Product Data:  Submit manufacturer's technical product data, including dimensions, 

ratings, electrical characteristics, weight, capacities, materials of construction, and 
installation instructions. Submit assembly-type drawings showing all piping and 
electrical connections and all mounting requirements.  Show methods of fastening and 
assembly of components.  Provide wiring diagrams. 

 
1.5 O&M Data Submittals:  Submit manufacturer's maintenance data including parts lists.  

Include these data, product data, and a copy of approval submittals in O&M manual. 
 
2 PRODUCTS 
 
2.1 Quality Assurance: 
 
2.1.1 Test and rate split system air conditioning units in accordance with ARI Standard 210, 

240 or 360 as applicable, and provide certified rating seal.   
 
2.1.2 Construct refrigeration system of split system air conditioning units in accordance with 

ASHRAE 15 (ANSI B 9.1) "Safety Code for Mechanical Refrigeration". 
 
2.1.3 Provide split system air conditioning units with an SEER that meets the Florida Energy 

Efficiency Code and the schedule on the drawings. 
 
2.1.4 Provide split system air conditioning units that are designed, manufactured, and tested 

in accordance with UL or ETL requirements. 
 
2.1.5 Acceptable Manufacturers:  Submit to compliance with requirements, provide units by 

Mitsubishi, Daikin, LG, or approved equal. 
 
2.2 General: 
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2.2.1 Casings:  Construct of painted mill galvanized steel (or aluminum) formed panels 

rigidly reinforced and braced.  Each unit shall be provided with removable panels to 
permit the unit (including fans and compressors) to be properly maintained and 
serviced.   

 
2.3 Condensing Unit:  
 
2.3.1 Condenser Fans and Drives:  Fan shall be of rustproof construction, hot dipped 

galvanized steel, stainless steel or aluminum.  Unit shall have weather protected totally 
enclosed motor.  Provide a close fretwork galvanized steel or non-ferrous fan guard.  
Motors shall be the permanently lubricated type, resiliently mounted. 

 
2.3.2 Condenser Coil:  Construct of non-ferrous tubes and aluminum fins.  Provide inlet 

guard to protect condenser fins. 
 
2.3.3 Compressor:  Shall be twin rotary invertor driven with vibration isolation.  Compressor 

shall not produce objectionable noise or vibration inside the building.  Compressors 
shall have seven (7) year warranty.   

 
2.3.4 Service Valves:  Provide for high and low pressure readings.  

 
2.3.5  Seacoast Protection:  Provide phosphate coating and acrylic enamel coating for 

external outer panels.  Provide epoxy resin coating for fan motor support, separator 
assembly, and valve bed.  Provide zinc-nickel coated and polyvinylidene chloride 
coating on fasteners.  Provide anti-corrosion treatment to condenser coil to protect 
from airborne contaminants.   

 
2.4 Evaporator Unit:  
 
2.4.1 Interior of unit shall be thermally and acoustically insulated with 1 inch fiberglass duct 

liner insulation.  Provide removable panels to permit the unit to be properly serviced 
and maintained. 

 
2.4.2 The evaporator section shall include centrifugal fan, two-speed fan motor, and direct 

drive.  Provide cooling coil, snap out washable filters, refrigerant drier, controls and 
other necessary devices for a completely automatic unit.  Coils shall have copper tubes 
and aluminum fins.  Provide automatic oscillating louver action to facilitate air 
distribution. 

 
2.5 Controls:  
 
2.5.1 All safety and operational controls shall be factory wired.  
 
2.5.2 Provide remote microprocessor-based controls with room thermostat, timer and fan 

speed switch. 
 
2.6 Refrigerant Piping: 
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2.6.1 Copper tubing 3/4" and smaller in concealed spaces:  Type ACR, soft annealed temper; 
cast copper-alloy fittings for flared copper tubes; flared joints. 
 

2.6.2  Copper tubing 3/4" and smaller exposed outdoors, indoors, and inside mechanical 
rooms:  Type ACR, hard drawn temper; cast copper-alloy fittings for flared copper 
tubes; flared joints. 

 
2.6.3 Brazing material:  Silver solder bearing at least 15% silver; Sil Fos. 
 
3 EXECUTION 
 
3.1 Installation:  Install in accordance with producer's printed instructions. 
 
3.2 Refrigerant Piping:  Comply with ANSI B31.5, "Refrigerant Piping," (extend lower 

pressure limits below 15 psig), and ASHRAE 15 (ANSI B9.1).  Make all joints 
carefully and neatly.  Clean pipe and fittings before fluxing.  Remove burrs.  Braze by 
the sweat method using Sil Fos. 

 
3.3 Testing:  After job erection, pressure test for leaks at 150 psig using a nominal amount 

of a suitable tracer refrigerant and dry nitrogen or a suitable refrigerant.  Perform leak 
tests with an electronic halide leak detector having a sensitivity of at least 1/2 ounce R-
12 per year.  Refrigeration piping will not be accepted unless it is gas tight. 

 
3.4 Evacuation:  After completing the successful pressure test, multiple-evacuate the 

system.  Leave the compressor isolation valves shut and connect the vacuum pump to 
both the high and low sides.  Evacuate the system to an absolute pressure of 1,500 
microns.  Then break vacuum to 2 psig with dry nitrogen.  Repeat this process.  Install 
the proper biflow drier in the liquid line and evacuate the system to 500 microns.  
Leave vacuum pump running for at least two hours without interruption.  Break 
vacuum with the refrigerant to be used and raise pressure to 2 psig.  Do not operate 
compressors during the evacuation procedure. 

 
3.5 Charging:  After completing the successful evacuation procedure, charge refrigerant 

directly to the system from the original containers through a filter drier.  Charge to the 
manufacturer's stated conditions of pressure for required temperature.  Weigh the 
refrigerant added and record on the startup report. 

 
3.6 Cleaning:  Clean tar and all other soil from housing exterior.  Leave ready for Division 

7, Caulking Work.  Caulk around pipe sleeves. 
 
3.7 Condensate Drain:  Pipe trapped copper condensate drain to outside the building or to 

a point of disposal as shown on the drawings.  Pipe shall be full size of unit outlet.  
Refer to Division-23 section "Insulation" for pipe insulation. 

 
3.8 Startup:  Check entire assembly for correctness of installation, alignment, and control 

sequencing.  Start all component parts in proper sequence.  Make all adjustments 
required to insure proper smooth quiet operation. 

 
END OF SECTION 23 81 28 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 

SECTION 26 05 00 - ELECTRICAL GENERAL REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

The Electrical General Requirements are supplementing and applicable to Division 26 
Sections and shall apply to all phases of work specified herein, shown on the Drawings, or 
required to provide a complete installation of electrical systems.  Section 26 is sub-divided 
for convenience only.  

A. This Section includes the following: 

1. Job Conditions 
2. Regulatory Requirements 
3. Electrical equipment coordination and installation. 
4. Submittals, Operating and Maintenance instructions and As-built drawings. 
5. Common electrical installation requirements. 
6. Warranty of work. 

1.2 JOB CONDITIONS: 

A. Site Inspections: Before submitting proposals, each bidder should visit the site and fully 
familiarize himself with all job conditions and shall be fully informed as to the extent of his 
work. No consideration will be given after bid opening date for alleged misunderstanding as 
to the requirements of work involved in connecting to the utilities or as to requirements of 
materials to be furnished.  The contractor shall contact the utility prior to bid and make 
appropriate provisions in such bid as required by the utility for the utility’s routing and 
connection. 

B. Scheduled Interruptions: Planned interruptions of utilities service, to any facility affected by 
this contract, shall be carefully planned and approved by Architect at least ten (10) days in 
advance of the requested interruption.  The Contractor shall not interrupt services until the 
Architect has granted specific approval.  The request shall indicate services to be affected, 
date and time of interruption and duration of outage.  Request for interruption of service will 
not be approved until all equipment and materials required for the completion of that particular 
phase of work are on the job site.  The work may have to be scheduled after normal working 
hours. 

C. Accidental Interruptions: All excavation and/or remodeling work required shall be performed 
with care so as not to interrupt other existing services (water, gas, electrical, sewer, sprinklers, 
etc.).  If accidental utility interruption resulting from work performed by the Contractor 
occurs, service shall be immediately restored to its original condition without delay, by and at 
the expense of the Contractor, using skilled workmen of the trade required. 
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1.3 REGULATORY REQUIREMENTS: 

A. Permits, Fees, and Inspections: This Contractor shall secure and pay for all permits, and 
inspections required on work performed under this section of the Specifications.  He shall 
assume full responsibility for all assessments and taxes necessary for the completion and 
acceptance of the work.  

B. Applicable Standards and Codes: The electrical installation shall comply with all applicable 
building codes; local, state, and federal ordinances.  In case of a discrepancy among these 
applicable regulatory codes and ordinances, the most stringent requirement shall govern.  The 
Contractor shall notify the Architect in writing of any such discrepancy.  Should the 
Contractor perform any work that does not comply with the applicable regulatory codes and 
ordinances he shall bear all cost arising in correcting the deficiencies.  Application standards 
and codes shall include all local ordinances, all state laws, and the applicable requirements of 
the following: 

1. American National Standards Institute - ANSI 
2. National Electrical Manufacturer’s Association - NEMA 
3. National Fire Protection Association – NFPA (latest editions) 
4. The National Electric Code – NEC – NFPA 70, 2023 
5. The Life Safety Code – NFPA 101, 2024 
6. The National Fire Alarm Code – NFPA 72, 2025 
7. Florida Building Code, 2023 Edition 
8. Underwriters’ Laboratories, Inc. – UL 

C. Drawings and Specifications: The drawings and these specifications are complementary each 
to the other.  What is called for by one shall be as binding as if called for by both.  Omissions 
from the drawings and specifications of details of work which are evidently necessary to carry 
out the intent of the drawings and specifications, or which are customarily performed, shall 
not relieve the Contractor from performing such work.  In any case of discrepancy in the 
figures or catalog numbers, the matter shall be submitted to the Architect, who shall promptly 
make a determination in writing.  Any adjustment by the Contractor shall be at the Contractor's 
own risk and expense.  Electrical drawings are diagrammatic only.  Do not scale these 
drawings.  All equipment shall be installed in accordance with manufacturer's 
recommendations and any conflicting data shall be verified before bidding. 

D. The Contractor shall after completion of the work, furnish the Architect a certificate of final 
inspection and approval from the applicable local inspection department.  The Contractor shall 
also make necessary changes to plans and specifications to meet code standards at no 
additional cost to the Owner. 

1.4 CONNECTION TO EXISTING UTILITIES: 

A. All utility work shall be coordinated with and approved by the local providing utility. 
Permission for all utility outages shall be requested a minimum of (10) days in advance 
unless an emergency arises. Explicit detail shall be shown for all connections to existing 
utilities. The applicable utility company must approve both the location and the method of 
the proposed connection. 
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B. The contractor shall coordinate procedure to, and shall pay for, all electric energy 
consumption during construction as part of the project.  

C. The contractor shall include the electric utility connection fee in the bid unless specifically 
directed by Owner not to do so.  If, prior to bid, the electric utility connection fee is 
unknown, the Contractor shall include $25,000 as a line item in the bid for each service.  
Once the utility connection fee is known, if the utility connection fee is less than $25,000, 
the balance shall be removed from the Contractor’s total contract price. 

1.5 COOPERATION: 

A. Interfacing with Other Crafts: It shall be the responsibility of the Contractor to cooperate and 
coordinate with all other crafts working on this project.  This Contractor shall do all cutting, 
trenching, backfill and structural removals to permit entry of the electrical system 
components.  The General Contractor shall do all patching and finishing.   

B. Equipment Furnished Under Other Sections: This Contractor shall furnish and install, 
complete electrical roughing-in and connections to all equipment furnished under other 
sections and indicate on drawings.  This includes all outlets as shown on mechanical and 
electrical drawings.  All such equipment shall be set in place as work of other sections. 

C. Heating and Air Conditioning: 

1. The Contractor shall furnish all branch circuit wiring to motors and control panels or 
centers including disconnects, receptacles, switches, and appurtenances to which the 
system at the units may be connected, to provide a complete system of wiring for power.  
Control equipment and control circuit wiring is specified in the Mechanical Section. 

2. Control devices to be included in the branch circuit, except those furnished integrals 
with the equipment, will be delivered by the Heating and Air Conditioning Contractor 
and installed by the Electrical Contractor. 

1.6 WORKMANSHIP:  

A. All work shall be executed in a neat and substantial manner by skilled workman, well 
qualified, and regularly engaged in the type of work required.  Substandard work shall be 
removed and replaced by the Contractor at no cost to the Owner. 

B. Contractor shall notify architect for inspection at the following milestones: 
1. Below Slab - before slab pour. 
2. In-Wall - before wall coverings are to be installed. 
3. Above Ceiling - before ceiling finishes / coverings are to be installed. 
4. Substantial Completion - for final punch list items and noted deficiencies. 
5. Final Inspection - for completion of punch list items. 

1.7 APPROVAL OF MATERIALS AND EQUIPMENT: 
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Prior-Submittals: The Contractor shall base his proposal on the materials specified herein 
and on the drawings.  Reference to a particular product by manufacturer, trade name, or 
catalog number establishes the quality standards of material and equipment required for this 
installation and is not intended to exclude products equal in quality and similar design.  The 
Specifying Engineer reserves the sole right to decide the equality of materials proposed for 
use in lieu of these specified.  It shall be the Contractor's responsibility to furnish the 
information and data sufficient to establish the quality and utility of the items in question, 
including furnishing of samples if required.  If other equipment manufacturers determine 
that their equipment will fit in the space and meet the recommended clearances, suit all job 
conditions, equal or exceed the quality of the specified items, then a request may be made in 
writing to the Specifying Engineer at least ten (10) business days prior to bid date for 
permission to be included in the approved equipment list.  All data required for evaluation 
shall accompany the above letter. The Specifying Engineer offers two submittal reviews, if 
these are unacceptable, only an “as-specified” submittal will be accepted. In addition, all 
value engineering alternates should only be submitted when directly requested by the 
owner and must be noted specifically as “VE” alternates to the items specified in the 
construction documents.  A letter from the owner directing the VE effort is strongly 
encouraged as an accompaniment to any VE submittal. 

A. Submittals: 

1. Submittals: The Contractor shall submit a list of equipment proposed for installation.  
Catalog data and shop drawings on all proposed systems and their components shall 
be submitted.  Where substitutions alter the design or space requirements, the 
Contractor shall defray all items of cost for the revised design and construction 
including costs to all allied trades involved.  Provide six (6) copies of submittals and 
shop drawings as a minimum unless the General Conditions requires a greater number 
of copies.  In lieu of paper copies, the Contractor may submit the submittals in PDF 
format.   
a. Submittals Schedule:  Submittals shall be submitted within thirty (30) days 

after the contract is awarded.  It is not the responsibility of the Engineer to 
expedite the review of submittals if the contractor has not adequately prepared 
the submittals in a time efficient manner.  The contractor bears all the 
responsibility for the added time requirements of resubmittals. 

b. Identification:  Place a permanent label or title block on each submittal for 
identification.  Each major section of submittals such as power equipment, 
lighting equipment, fire alarm, etc., shall be secured together in a booklet or 
stapled with a covering index.  The different parts of the submittal shall describe 
which Specification Section it is referenced.  The covering index shall list the 
following information: 
1) Project name and date 
2) Name, address, and phone number of General contractor and project 

manager. 
3) Name, address, and phone number of Sub-contractor and project manager. 
4) Supplier of equipment with phone number and person responsible for this 

project. 
5) Index of each item covered in submittal and model number. 
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6)  Any deviation from contract documents shall be specifically noted on 
submittal cover index and specifically identified with highlighting, 
encircling, or boldly on specific submittal sheet. 

c. The submittal shall not be in individual parts per each Specification Section but 
be combined as a part of a major section such as power equipment, lighting 
equipment, fire alarm, methods, etc. 

d. Resubmittals:  The Specifying Engineer will participate in two resubmittal 
reviews.  After the second resubmittal review, the Engineer shall not review 
the submittal until the Contractor provides $1,000 to the Engineer to perform 
each additional required resubmittal review.  Make resubmittals in same form 
and number of copies as initial submittal. 
1) Include previous submittal review comments. 
2) For each item being resubmitted, include previous review comment and 

explain how resubmitted item meets the criteria of the previous review 
comment. 

2. Electrical and Mechanical/Plumbing/Fire Protection Equipment Coordination: 

The electrical power equipment submittals shall be accompanied by a letter 
verifying coordination of electrical services for all mechanical, plumbing, and fire 
protection equipment requiring power.  The letter shall follow the format listed 
below. 

 
To: ________________________________ 

                    (General Contractor) 
 

Re: ________________________________ 
                                   (Project name and location) 
 
  We the undersigned subcontractors certify that we have coordinated the 

electrical requirements for mechanical, plumbing, and fire protection sprinkler 
equipment as evidenced by the coordination chart listed herein. 

 
 

 
Item 

Load 
Full Load 

Amps 

1 Phase 
or 

3 Phase 

Number of 
Electrical 

Connections 

Maximum 
Overcurrent 
Protection 

Minimum 
Overcurrent 
Protection 

Breaker 
Proposed 

Circuit 
Proposed 

        
        
        
        

 
The above list details all required electrical connections for mechanical equipment. 
 
     Signed:  _______________________ 
      
         For: __________________________ 
               Mechanical Subcontractor 
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 The above list details all required electrical connections for plumbing 
equipment. 

 
     Signed: _______________________ 
            
      For: __________________________ 
              Plumbing Subcontractor 
 
 
 The above list details all required electrical and fire alarm connections for 

fire protection equipment. 
 
     Signed: _______________________ 
            
      For: __________________________ 
                                  Fire Protection Sprinkler Subcontractor 
 
 The above list of equipment has been reviewed and the required connections 

are being provided. (Any exceptions or request for direction shall be listed 
here) 

 
     Signed: ________________________ 
                    
     For: ___________________________ 
               Electrical Subcontractor 

1.8 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Protection:  Take necessary precautions to protect all material, equipment, apparatus, and 
work from damage.  Failure to do so to the satisfaction of the Architect will be sufficient cause 
for the rejection of the material, equipment, or work in question.  Contractor is responsible for 
the safety and good condition of the materials installed until final acceptance by the owner. 

B. Cleaning:  Conduit openings shall be capped or plugged during installation.  Fixtures and 
equipment shall be tightly covered and protected against dirt, moisture, chemical and 
mechanical injury.  At the completion of the work the fixtures, material and equipment shall 
be thoroughly cleaned and delivered in condition satisfactory to the Architect. 

1.9 TESTING AND BALANCING:  

Make tests that may be required by the Owner or the Architect in connection with the 
operation of the electrical system in the buildings.  Verify phase rotation of electrical system 
and that voltages are within acceptable limits.  Balance all single-phase loads connected to all 
panelboards in the buildings to insure approximate equal divisions of these loads on the main 
secondary power supply serving the buildings.  All tests shall be made in accordance with the 
latest standards of the IEEE and the NEC.  The installation shall be tested as defined in the 26 
specifications. Contractor shall perform circuit continuity and operational tests on all 
equipment furnished or connected by Contractor.  The tests shall be made in the presence of 
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the Architect or his representative.  The Contractor shall notify the Architect at least twenty-
four (24) hours in advance of tests.  The Contractor shall provide all testing equipment and all 
costs shall be borne by him.  Written reports shall be made of all tests and shall be made 
available at the Pre-Final Inspection.  All faults shall be corrected immediately. 

A. A letter shall be written giving the following: 

1. Measured amps on each phase of each panel. 
2. Resistance to ground of each new grounding electrode. 
3. Measured voltage phase to phase and phase to neutral at each panel. 
4. Ground continuity and polarity instrument used. 

1.10 OPERATING AND MAINTENANCE INSTRUCTIONS/AS BUILT DRAWINGS: 

A. Four (4) complete sets of instructions containing the manufacturer’s Operating and 
Maintenance (O&M) instructions for each piece of equipment shall be furnished to the Owner.  
Each set shall be permanently bound and shall have a hard cover.  One complete set shall be 
furnished at the time that the test procedure is submitted, and remaining sets shall be furnished 
before the Contract is completed.  Flysheets shall be placed before instructions covering each 
subject.  The instruction sheets shall be approximately 8-1/2” by 11” with large sheets of 
Drawings folded in.  The instructions shall include information for major pieces of equipment 
and systems.  In addition, a CD shall be provided to the Owner with the O&M Manuals and 
Drawings contained therein.  

B. This Contractor shall provide as-built Drawings at the completion of the job.  Drawings shall 
show all significant changes in equipment, wiring, routing, location, etc.  All underground 
conduit routing shall be accurately indicated with locations dimensioned.  As-built drawings 
shall be submitted for review as red-lined on a field hard copy (digitally edited PDF 
documents are also acceptable). 

C. All signals, communications, data, control, dimming systems, etc. shall be included in the As-
Built drawings. Where electrical drawings contain a large number of items that prevent easy 
discernment of the As-Built system, enlarged details or other graphic methods shall be used 
to clarify the identification required for As-Builts usage. 

D. As-Built drawings shall include the following information: 

1. Stub-out locations dimensioned from permanent building lines. 
2. Routing of all main feeders and identified as under slab, in slab, above ceiling, etc. also 

for lighting and power branch circuits the number of conductors shall be included, and 
for feeders and motor branch circuits the number, size, and insulation of conductors 
shall be included. 

3. Corrected panel board and equipment schedules. 
4. Corrected circuit numbers as they appear on the panel board directories. 
5. Corrected motor horsepower and full load amperes. 
6. Location of major distribution open junction boxes with 2” conduit and over. 
7. Location of all underground raceways or duct banks dimensioned from easily identified 

points with depth indicated from BFG (below finished grade) and by elevation in feet. 
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1.11 GUARANTEE AND SERVICE:  

A. Upon completion of all tests and acceptance, the Contractor shall furnish the Owner a written 
guarantee covering the electrical work done for a period of one (1) year from date of 
acceptance.  Guarantee includes equipment capacity and performance ratings specified 
without excessive noise levels. Upon notice from the Architect or the Owner, the Contractor 
shall, during the guarantee period, rectify and replace any defective material or workmanship 
and repair any damage caused thereby without additional cost. 

PART 2 - EXECUTION 

2.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1-2015. 

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. 

A. Right of Way:  Give to raceways and piping systems installed at a required slope. 

END OF SECTION 26 05 00 



 LOW-VOLTAGE ELECTRICAL  
HGE #25120 POWER CONDUCTORS & CABLES 26 05 19 - 1 

BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 

SECTION 26 05 19 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 
CABLES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Copper building wire rated 600 V or less. 
2. Aluminum building wire rated 600 V or less. 
3. Metal-clad cable, Type MC, rated 600 V or less. 
4. Fire-alarm wire and cable. 
5. Connectors, splices, and terminations rated 600 V and less. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Product Schedule: Indicate type, use, location, and termination locations. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 COPPER BUILDING WIRE 

A. Description: Flexible, insulated, and uninsulated, drawn copper current-carrying 
conductor with an overall insulation layer or jacket, or both, rated 600 V or less. 

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

1. Alpha Wire Company. 
2. General Cable Technologies Corporation. 
3. Okonite Company (The). 
4. Southwire Company. 
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C. Standards: 

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

2. RoHS compliant. 
3. Conductor and Cable Marking: Comply with wire and cable marking according to 

UL's "Wire and Cable Marking and Application Guide." 

D. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with 
ASTM B8 for stranded conductors. 
1. Type RHH and Type RHW-2: Comply with UL 44. 
2. Type USE-2 and Type SE: Comply with UL 854. 
3. Type THHN and Type THWN-2: Comply with UL 83. 
4. Type THW and Type THW-2: Comply with NEMA WC-70/ICEA S-95-658 and 

UL 83. 
5. Type XHHW-2: Comply with UL 44. 

2.2 ALUMINUM BUILDING WIRE 

A. Description: Flexible, insulated and uninsulated, drawn aluminum current-carrying 
conductor with an overall insulation layer or jacket, or both, rated 600 V or less. 

B. Allowed Use Locations: Aluminum conductors may only be used on feeder or 
distribution circuits larger than 100A. The Drawings typically indicate all conductor 
sizes in copper. The contractor shall provide a cross reference table for engineer 
approval prior to any conductor to be substituted with an aluminum conductor. 

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

1. Alpha Wire Company. 
2. General Cable Technologies Corporation. 
3. Okonite Company (The). 
4. Southwire Company. 

D. Standards: 

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

2. RoHS compliant. 
3. Conductor and Cable Marking: Comply with wire and cable marking according to 

UL's "Wire and Cable Marking and Application Guide." 

E. Conductors: Aluminum, complying with ASTM B800 and ASTM B801. 
1. Type RHH and Type RHW-2: Comply with UL 44. 
2. Type USE-2 and Type SE: Comply with UL 854. 
3. Type THHN and Type THWN-2: Comply with UL 83. 
4. Type THW and Type THW-2: Comply with NEMA WC-70/ICEA S-95-658 and 

UL 83. 
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5. Type XHHW-2: Comply with UL 44. 

2.3 METAL-CLAD CABLE, TYPE MC 

A. Description: A factory assembly of one or more current-carrying insulated conductors 
in an overall metallic sheath. 

B. Allowed Use Locations: Metal-clad cable, Type MC shall only be used in walls from 
end of circuit devices (receptacles or switches) up to junction box above ceiling for 
homerun circuit or light fixture. Homerun circuit shall not be in Type MC cable. Wiring 
between devices within walls are allowed to be in Type MC cable. 

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

1. General Cable Technologies Corporation. 
2. Okonite Company (The). 
3. Southwire Company. 

D. Standards: 

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

2. Comply with UL 1569. 
3. RoHS compliant. 
4. Conductor and Cable Marking: Comply with wire and cable marking according to 

UL's "Wire and Cable Marking and Application Guide." 

E. Circuits: 

1. Single circuit. 

F. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with 
ASTM B8 for stranded conductors. 

G. Ground Conductor: Insulated. 

H. Conductor Insulation: 

1. Type TFN/THHN/THWN-2: Comply with UL 83. 
2. Type XHHW-2: Comply with UL 44. 

I. Armor: Steel, interlocked. 

J. Jacket: PVC applied over armor. 
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2.4 CONNECTORS AND SPLICES 

A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, 
material, type, and class for application and service indicated; listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location 
and use. 

B. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc diecast with 
set screws, designed to connect conductors specified in this Section. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders: Copper for feeders smaller than No. 3 AWG; copper or aluminum for feeders 
No. 3 AWG and larger. Conductors shall be solid for No. 10 AWG and smaller; 
stranded for No. 8 AWG and larger. 

B. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG 
and larger. 

C. Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE 
APPLICATIONS AND WIRING METHODS 

A. Service Entrance: Type THHN/THWN-2, single conductors in raceway.  

B. Exposed Feeders: Type THHN/THWN-2, single conductors in raceway. 

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

D. Feeders Concealed in Walls and Partitions: Type THHN/THWN-2, single conductors in 
raceway. 

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

F. Feeders in Cable Tray: Type THHN/THWN-2, single conductors in raceway or 
Type RHW-2/USE-2 if exterior located. 

G. Exposed Branch Circuits, Including in Crawlspaces: Type XHHW-2, single conductors 
in raceway. 

H. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, 
single conductors in raceway.  
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I. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: 
Type XHHW-2, single conductors in raceway. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

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

B. Complete raceway installation between conductor and cable termination points 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 accordingly as required by other Specification sections." 

3.4 INSTALLATION OF FIRE-ALARM WIRING 

A. Comply with NECA 1 and NFPA 72. 

B. Wiring within Enclosures: Separate power-limited and non-power-limited conductors as 
recommended by manufacturer. Install conductors parallel with or at right angles to 
sides and back of the enclosure. Bundle, lace, and train conductors to terminal points 
with no excess. Connect conductors that are terminated, spliced, or interrupted in any 
enclosure associated with fire-alarm system to terminal blocks. Mark each terminal 
according to system's wiring diagrams. Make all connections with approved crimp-on 
terminal spade lugs, pressure-type terminal blocks, or plug connectors. 

C. Cable Taps: Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, 
or equipment enclosures where circuit connections are made. 

D. Color-Coding: Color-code fire-alarm conductors differently from the normal building 
power wiring. Use one color-code for alarm circuit wiring and another for supervisory 
circuits. Color-code audible alarm-indicating circuits differently from alarm-initiating 
circuits. Use different colors for visible alarm-indicating devices. Paint fire-alarm 
system junction boxes and covers red. 

E. Wiring to Remote Alarm Transmitting Device: 1-inch conduit between the fire-alarm 
control panel and the transmitter. Install number of conductors and electrical 
supervision for connecting wiring as needed to suit monitoring function. 
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3.5 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. 

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors. 

C. Wiring at Outlets: Install conductor at each outlet, with at least 12 inches of slack. 

D. Prior to conduit/conductor routing to outlets, contractor shall request final verification 
of locations.  Outlets shall be allowed to be moved 10 feet prior to installation with no 
cost change. 

E. Comply with requirements in accompanying Section on Fire Alarm Systems for 
connecting, terminating, and identifying wires and cables. 

3.6 IDENTIFICATION 

A. Identify and color-code conductors and cables according to requirements in 
accompanying Sections in this book of Specifications. 

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

3.7 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 accompanying Sections in this book of Specifications. 

3.8 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to 
restore original fire-resistance rating of assembly according to requirements in 
accompanying Sections in this book of Specifications. 

END OF SECTION 26 05 19 
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SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes grounding and bonding systems and equipment, plus the following 
special applications: 

1. Underground distribution grounding. 
2. Foundation steel electrodes. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1. Plans showing as-built, dimensioned locations of system described in "Field 
Quality Control" Article, including the following: 

a. Ground rods 
b. Grounding arrangements and connections for separately derived systems. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Certified by NETA. 
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PART 2 - PRODUCTS 

2.1 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 UL 467 for grounding and bonding materials and equipment. 

2.2 MANUFACTURERS 

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

1. Burndy; Part of Hubbell Electrical Systems.  
2. ERICO; a brand of nVent.  
3. Galvan Industries, Inc.; Electrical Products Division, LLC.  
4. O-Z/Gedney; a brand of Emerson Industrial Automation.  
5. Thomas & Betts Corporation; A Member of the ABB Group.  

2.3 CONDUCTORS 

A. Insulated Conductors: Copper or tinned-copper wire or cable insulated for 600 V unless 
otherwise required by applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors: ASTM B 3. 
2. Stranded Conductors: ASTM B 8. 
3. Tinned Conductors: ASTM B 33. 
4. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in 

diameter. 
5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor. 
6. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 

1-5/8 inches wide and 1/16 inch thick. 
7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with 

copper ferrules; 1-5/8 inches wide and 1/16 inch thick. 

C. Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches in cross 
section, with 9/32-inch holes spaced 1-1/8 inches apart. Stand-off insulators for mounting 
shall comply with UL 891 for use in switchboards, 600 V and shall be Lexan or PVC, 
impulse tested at 5000 V. 
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2.4 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for 
applications in which used and for specific types, sizes, and combinations of conductors 
and other items connected. 

B. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer 
for materials being joined and installation conditions. 

C. Bus-Bar Connectors: Compression type, copper or copper alloy, with two wire terminals. 

D. Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with 
dual, tin-plated or silicon bronze bolts. 

E. Cable-to-Cable Connectors: Compression type, copper or copper alloy. 

F. Cable Tray Ground Clamp: Mechanical type, zinc-plated malleable iron. 

G. Conduit Hubs: Mechanical type, terminal with threaded hub. 

D. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head 
bolt. 

E. Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set 
screw. 

F. Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex head 
screw. 

G. Straps: Solid copper, copper lugs. Rated for 600 A. 

H. U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct burial. 

I. Water Pipe Clamps: 

1. Mechanical type, two pieces with stainless-steel bolts. 

a. Material: Die-cast zinc alloy. 
b. Listed for direct burial. 

2. U-bolt type with malleable-iron clamp and copper ground connector rated for direct 
burial. 

2.5 GROUNDING ELECTRODES 

A. Ground Rods: Copper-clad steel, sectional type; 3/4 inch by 10 feet. 

B. Ground Plates: 1/4 inch thick, hot dip galvanized. 
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PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors: Install solid conductor for No. 10 AWG and smaller, and stranded 
conductors for No. 8 AWG and larger unless otherwise indicated. 

B. Grounding Bus: Install in electrical equipment rooms, in rooms housing service 
equipment, and elsewhere as indicated. 

1. Install bus horizontally, on insulated spacers 2 inches minimum from wall, 6 inches 
above finished floor unless otherwise indicated. 

2. Where indicated on both sides of doorways, route bus up to top of door frame, 
across top of doorway, and down; connect to horizontal bus. 

C. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors. 
2. Underground Connections: Welded connectors except at test wells and as otherwise 

indicated. 
3. Connections to Ground Rods at Test Wells: Bolted connectors. 
4. Connections to Structural Steel: Welded connectors. 

3.2 GROUNDING AT THE SERVICE 

A. Equipment grounding conductors and grounding electrode conductors shall be connected 
to the ground bus. Install a main bonding jumper between the neutral and ground buses. 

3.3 GROUNDING SEPARATELY DERIVED SYSTEMS 

A. Dry-type Transformer: Install a main bonding jumper between the neutral and ground 
buses inside of the transformer enclosure. Connect transformer ground to building 
grounding electrode system. Provide supply side bonding jumper from the transformer 
ground to the first panel supplied from the transformer secondary terminals. 

3.4 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-
mounted electrical devices operating at 120 V and more, including air cleaners, heaters, 
dampers, humidifiers, and other duct electrical equipment. Bond conductor to each unit 
and to air duct and connected metallic piping. 

C. Water Heater, Heat-Tracing, and Anti-frost Heating Cables: Install a separate insulated 
equipment grounding conductor to each electric water heater and heat-tracing cable. Bond 
conductor to heater units, piping, connected equipment, and components. 
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D. Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding 
conductor connected to the receptacle grounding terminal. Isolate conductor from 
raceway and from panelboard grounding terminals. Terminate at equipment grounding 
conductor terminal of the applicable derived system or service unless otherwise indicated. 

E. Isolated Equipment Enclosure Circuits: For designated equipment supplied by a branch 
circuit or feeder, isolate equipment enclosure from supply circuit raceway with a 
nonmetallic raceway fitting listed for the purpose. Install fitting where raceway enters 
enclosure and install a separate insulated equipment grounding conductor. Isolate 
conductor from raceway and from panelboard grounding terminals. Terminate at 
equipment grounding conductor terminal of the applicable derived system or service 
unless otherwise indicated. 

F. Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate 
insulated equipment grounding conductor in addition to grounding conductor installed 
with branch-circuit conductors. 

3.5 INSTALLATION 

A. Grounding Conductors: Route along shortest and straightest paths possible unless 
otherwise indicated or required by Code. Avoid obstructing access or placing conductors 
where they may be subjected to strain, impact, or damage. 

B. Ground Bonding Common with Lightning Protection System: Comply with NFPA 780 
and UL 96 when interconnecting with lightning protection system. Bond electrical power 
system ground directly to lightning protection system grounding conductor at closest 
point to electrical service grounding electrode. Use bonding conductor sized same as 
system grounding electrode conductor and install in conduit. 

C. Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless 
otherwise indicated. 

1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated. Make connections without exposing steel or damaging coating 
if any. 

2. Use exothermic welds for all below-grade connections. 
3. For grounding electrode system, install at least three rods spaced at least one-rod 

length from each other and located at least the same distance from other grounding 
electrodes, and connect to the service grounding electrode conductor. 

D. Test Wells: Ground rod driven through drilled hole in bottom of handhole. Handholes are 
specified in Section 260543 "Underground Ducts and Raceways for Electrical Systems," 
and shall be at least 12 inches deep, with cover. 

E. Bonding Straps and Jumpers: Install in locations accessible for inspection and 
maintenance except where routed through short lengths of conduit. 
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1. Bonding to Structure: Bond straps directly to basic structure, taking care not to 
penetrate any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: 
Install bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type 
connection is required, use a bolted clamp. 

F. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in 
conduit, from building's main service equipment, or grounding bus, to main metal 
water service entrances to building. Connect grounding conductors to main metal 
water service pipes; use a bolted clamp connector or bolt a lug-type connector to a 
pipe flange by using one of the lug bolts of the flange. Where a dielectric main 
water fitting is installed, connect grounding conductor on street side of fitting. Bond 
metal grounding conductor conduit or sleeve to conductor at each end. 

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water 
meters. Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from equipment 
shutoff valve. 

G. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors 
of associated fans, blowers, electric heaters, and air cleaners. Install bonding jumper to 
bond across flexible duct connections to achieve continuity. 

H. Grounding for Steel Building Structure: Install a driven ground rod at base of each corner 
column and at intermediate exterior columns at distances not more than 60 feet apart. 

I. Concrete-Encased Grounding Electrode (Ufer Ground): Fabricate according to NFPA 70; 
use a minimum of 20 feet of bare copper conductor not smaller than No. 4 AWG. 

1. If concrete foundation is less than 20 feet long, coil excess conductor within base 
of foundation. 

2. Bond grounding conductor to reinforcing steel in at least four locations and to 
anchor bolts. Extend grounding conductor below grade and connect to building's 
grounding grid or to grounding electrode external to concrete. 

J. Connections: Make connections so possibility of galvanic action or electrolysis is 
minimized. Select connectors, connection hardware, conductors, and connection methods 
so metals in direct contact are galvanically compatible. 

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to 
make contact points closer in order of galvanic series. 

2. Make connections with clean, bare metal at points of contact. 
3. Make aluminum-to-steel connections with stainless-steel separators and 

mechanical clamps. 
4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers 

and mechanical clamps. 
5. Coat and seal connections having dissimilar metals with inert material to prevent 

future penetration of moisture to contact surfaces. 
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3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have 
been energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's 
written instructions. 

3. Test completed grounding system at each location where a maximum ground-
resistance level is specified, at service disconnect enclosure grounding terminal, at 
ground test wells, and at individual ground rods. Make tests at ground rods before 
any conductors are connected. 

a. Measure ground resistance no fewer than two full days after last trace of 
precipitation and without soil being moistened by any means other than 
natural drainage or seepage and without chemical treatment or other artificial 
means of reducing natural ground resistance. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod 
assembly, and other grounding electrodes. Identify each by letter in alphabetical 
order, and key to the record of tests and observations. Include the number of rods 
driven and their depth at each location, and include observations of weather and 
other phenomena that may affect test results. Describe measures taken to improve 
test results. 

C. Grounding system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

E. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 
ohms. 

2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 
ohms. 

3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3 
ohms. 

4. Power Distribution Units or Panelboards Serving Electronic Equipment: 3 ohms. 
5. Substations and Pad-Mounted Equipment: 5 ohms. 
6. Manhole Grounds: 10 ohms. 

F. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify 
Architect promptly and include recommendations to reduce ground resistance. 

END OF SECTION 26 05 26 
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SECTION 26 05 29 - HANGERS AND SUPPORTS 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. Steel slotted support systems. 
2. Aluminum slotted support systems. 
3. Conduit and cable support devices. 
4. Support for conductors in vertical conduit. 
5. Structural steel for fabricated supports and restraints. 
6. Mounting, anchoring, and attachment components, including powder-actuated 

fasteners, mechanical expansion anchors, concrete inserts, clamps, through bolts, 
toggle bolts, and hanger rods. 

7. Fabricated metal equipment support assemblies. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for the following: 

a. Slotted support systems, hardware, and accessories. 
b. Clamps. 
c. Hangers. 
d. Sockets. 
e. Eye nuts. 
f. Fasteners. 
g. Anchors. 
h. Saddles. 
i. Brackets. 

2. Include rated capacities and furnished specialties and accessories. 



HGE #25120 HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 26 05 29 - 2 

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 
13/32-inch- diameter holes at a maximum of 8 inches o.c. in at least one surface. 

1. Manufacturers: Subject to compliance with requirements, undefined: 

a. Allied Tube & Conduit; a part of Atkore International.  
b. B-line, an Eaton business.  
c. Thomas & Betts Corporation; A Member of the ABB Group.  
d. Unistrut; Part of Atkore International.  

2. Standard: Comply with MFMA-4 factory-fabricated components for field 
assembly. 

3. Material for Channel, Fittings, and Accessories: Galvanized steel. 
4. Channel Width: Selected for applicable load criteria. 
5. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to 

MFMA-4. 
6. Protect finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

B. Aluminum Slotted Support Systems: Extruded-aluminum channels and angles with 
minimum 13/32-inch- diameter holes at a maximum of 8 inches o.c. in at least one 
surface. 

1. Manufacturers: Subject to compliance with requirements, undefined: 

a. Cooper Industries, Inc.  
b. Thomas & Betts Corporation; A Member of the ABB Group.  
c. Unistrut; Part of Atkore International.  

2. Standard: Comply with MFMA-4 factory-fabricated components for field 
assembly. 

3. Channel Material: 6063-T5 aluminum alloy. 
4. Fittings and Accessories Material: 5052-H32 aluminum alloy. 
5. Channel Width: Selected for applicable load criteria. 
6. Painted Coatings: Manufacturer's standard painted coating applied according to 

MFMA-4. 
7. Protect finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

C. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, 
designed for types and sizes of raceway or cable to be supported. 

D. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of 
threaded body and insulating wedging plug or plugs for nonarmored electrical conductors 
or cables in riser conduits. Plugs shall have number, size, and shape of conductor gripping 
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pieces as required to suit individual conductors or cables supported. Body shall be made 
of malleable iron. 

E. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel plates, 
shapes, and bars; black and galvanized. 

F. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items 
or their supports to building surfaces include the following: 

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland 
cement concrete, steel, or wood, with tension, shear, and pullout capacities 
appropriate for supported loads and building materials where used. 

a. Manufacturers: Subject to compliance with requirements, undefined: 
1) Hilti, Inc.  
2) ITW Ramset/Red Head; Illinois Tool Works, Inc.  
3) MKT Fastening, LLC.  

2. Mechanical-Expansion Anchors: Insert-wedge-type, stainless steel, for use in 
hardened portland cement concrete, with tension, shear, and pullout capacities 
appropriate for supported loads and building materials where used. 

a. Manufacturers: Subject to compliance with requirements, undefined: 
1) B-line, an Eaton business.  
2) Hilti, Inc.  
3) ITW Ramset/Red Head; Illinois Tool Works, Inc.  
4) MKT Fastening, LLC.  

3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar 
to MSS Type 18 units and comply with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable 
for attached structural element. 

5. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM 
F 3125/F 3125M, Grade A325. 

6. Hanger Rods: Threaded steel. 

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit 
dimensions of supported equipment. 

B. Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel 
shapes and plates. 
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PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with the following standards for application and installation requirements of 
hangers and supports, except where requirements on Drawings or in this Section are 
stricter: 

1) NECA 1. 
2) NECA 101 

B. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 
materials and installation for penetrations through fire-rated walls, ceilings, and 
assemblies. 

C. Comply with requirements for raceways and boxes specified in Section 260533 
"Raceways and Boxes for Electrical Systems." 

D. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space 
supports for EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 
1/4 inch in diameter. 

E. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel 
slottedsupport system, sized so capacity can be increased by at least 25 percent in future 
without exceeding specified design load limits. 

1. Secure raceways and cables to these supports with two-bolt conduit clamps. 

F. Spring-steel clamps designed for supporting single conduits without bolts may be used 
for 1-1/2-inch and smaller raceways serving branch circuits and communication systems 
above suspended ceilings, and for fastening raceways to trapeze supports. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified 
in this article. 

B. Raceway Support Methods: In addition to methods described in NECA 1, EMT IMC and 
RMC may be supported by openings through structure members, according to NFPA 70. 

C. Strength of Support Assemblies: Where not indicated, select sizes of components so 
strength will be adequate to carry present and future static loads within specified loading 
limits. Minimum static design load used for strength determination shall be weight of 
supported components plus 200 lb . 

D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and 
fasten electrical items and their supports to building structural elements by the following 
methods unless otherwise indicated by code: 
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1. To Wood: Fasten with lag screws or through bolts. 
2. To New Concrete: Bolt to concrete inserts. 
3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion 

anchor fasteners on solid masonry units. 
4. To Existing Concrete: Expansion anchor fasteners. 
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with 

lock washers and nuts may be used in existing standard-weight concrete 4 inches 
thick or greater. Do not use for anchorage to lightweight-aggregate concrete or for 
slabs less than 4 inches thick. 

6. To Steel: Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with 
MSS SP-69. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the 
need for reinforcing bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Section 055000 "Metal Fabrications" for site-
fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 
elevation to support and anchor electrical materials and equipment. 

C. Field Welding: Comply with AWS D1.1/D1.1M. 

3.4 CONCRETE BASES 

A. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both 
directions than supported unit, and so anchors will be a minimum of 10 bolt diameters 
from edge of the base. 

B. Use 3000 psi, 28-day compressive-strength concrete. Concrete materials, reinforcement, 
and placement requirements are specified in Section 033000 "Cast-in-Place Concrete." 

C. Anchor equipment to concrete base as follows: 

1. Place and secure anchorage devices. Use supported equipment manufacturer's 
setting drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

2. Install anchor bolts to elevations required for proper attachment to supported 
equipment. 

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

END OF SECTION 26 05 29 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 

SECTION 26 05 33 - RACEWAYS 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 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal conduits and fittings. 
2. Nonmetallic conduits and fittings. 
3. Metal wireways and auxiliary gutters. 
4. Boxes, enclosures, and cabinets. 
5. Handholes and boxes for exterior underground cabling. 

B. Related Requirements: 

1. "Penetration Firestopping" for firestopping at conduit and box entrances. 
2. "Underground Ducts and Raceways for Electrical Systems" for exterior ductbanks, 

manholes, and underground utility construction. 
3. "Pathways for Communications Systems" for conduits, wireways, surface 

pathways, innerduct, boxes, faceplate adapters, enclosures, cabinets, and handholes 
serving communications systems. 

1.3 DEFINITIONS 

A. ARC: Aluminum rigid conduit. 

B. GRC: Galvanized rigid steel conduit. 

C. IMC: Intermediate metal conduit. 

1.4 ACTION SUBMITTALS 

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 
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B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, 
and attachment details. 

1.5 INFORMATIONAL SUBMITTALS 

PART 2 - PRODUCTS 

2.1 METAL CONDUITS AND FITTINGS 

A. Metal Conduit: 

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

a. Allied Tube & Conduit; a part of Atkore International.  
b. O-Z/Gedney; a brand of Emerson Industrial Automation.  
c. Southwire Company.  
d. Thomas & Betts Corporation; A Member of the ABB Group.  
e. Wheatland Tube Company.  

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

3. GRC: Comply with ANSI C80.1 and UL 6. 
4. IMC: Comply with ANSI C80.6 and UL 1242. 
5. PVC-Coated Steel Conduit: PVC-coated rigid steel conduit. 

a. Comply with NEMA RN 1. 
b. Coating Thickness: 0.040 inch, minimum. 

6. EMT: Comply with ANSI C80.3 and UL 797. 
7. FMC: Comply with UL 1; zinc-coated steel. 
8. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360. 

B. Metal Fittings: 

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

a. Allied Tube & Conduit; a part of Atkore International.  
b. O-Z/Gedney; a brand of Emerson Industrial Automation.  
c. Southwire Company.  
d. Thomas & Betts Corporation; A Member of the ABB Group.  
e. Wheatland Tube Company.  

2. Comply with NEMA FB 1 and UL 514B. 
3. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application. 
4. Fittings, General: Listed and labeled for type of conduit, location, and use. 
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5. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and 
NFPA 70. 

6. Fittings for EMT: 

a. Material: Steel. 
b. Type: Setscrew or compression. 

7. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, 
rated for environmental conditions where installed, and including flexible external 
bonding jumper. 

8. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, 
with overlapping sleeves protecting threaded joints. 

C. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by 
authorities having jurisdiction for use in conduit assemblies, and compounded for use to 
lubricate and protect threaded conduit joints from corrosion and to enhance their 
conductivity. 

2.2 NONMETALLIC CONDUITS AND FITTINGS 

A. Nonmetallic Conduit: 

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

a. RACO; Hubbell.  
b. Thomas & Betts Corporation; A Member of the ABB Group.  
c. United Fiberglass.  

2. Listing and Labeling: Nonmetallic conduit shall be listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

3. Fiberglass: 

a. Comply with NEMA TC 14. 
b. Comply with UL 2515 for aboveground raceways. 
c. Comply with UL 2420 for belowground raceways. 

4. ENT: Comply with NEMA TC 13 and UL 1653. 
5. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless 

otherwise indicated. 
6. LFNC: Comply with UL 1660. 

B. Nonmetallic Fittings: 

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

a. RACO; Hubbell.  
b. Thomas & Betts Corporation; A Member of the ABB Group.  
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c. United Fiberglass.  

2. Fittings, General: Listed and labeled for type of conduit, location, and use. 
3. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing 

type and material. 

a. Fittings for LFNC: Comply with UL 514B. 

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

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS 

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

1. B-line, an Eaton business.  
2. Hoffman; a brand of nVent.  
3. MonoSystems, Inc.  

B. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 Type 3R 
unless otherwise indicated, and sized according to NFPA 70. 

1. Metal wireways installed outdoors shall be listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

C. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, 
adapters, hold-down straps, end caps, and other fittings to match and mate with wireways 
as required for complete system. 

D. Wireway Covers: Hinged type Screw-cover type unless otherwise indicated. 

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. Crouse-Hinds, an Eaton business.  
2. EGS/Appleton Electric.  
3. Hoffman; a brand of nVent.  
4. Hubbell Incorporated.  
5. O-Z/Gedney; a brand of Emerson Industrial Automation.  
6. RACO; Hubbell.  
7. Thomas & Betts Corporation; A Member of the ABB Group.  
8. Wiremold / Legrand.  
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B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and 
cabinets installed in wet locations shall be listed for use in wet locations. 

C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

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

E. Nonmetallic Floor Boxes: Nonadjustable, rectangular or round, as indicated on Drawings. 

1. Listing and Labeling: Nonmetallic floor boxes shall be listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

F. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 
50 lb. Outlet boxes designed for attachment of luminaires weighing more than 50 lb shall 
be listed and marked for the maximum allowable weight. 

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

H. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, 
cast aluminum with gasketed cover. 

I. Device Box Dimensions: 4 inches square by 2-1/8 inches deep. 

J. Gangable boxes are allowed. 

K. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 Type 3R with 
continuous-hinge cover with flush latch unless otherwise indicated. 

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard 
enamel. 

2. Interior Panels: Steel; all sides finished with manufacturer's standard enamel. 

L. Cabinets: 

1. NEMA 250, Type 1 Type 3R 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. 
6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application. 

2.5 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING 

A. General Requirements for Handholes and Boxes: 
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1. Boxes and handholes for use in underground systems shall be designed and 
identified as defined in NFPA 70, for intended location and application. 

2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand 
and aggregate, bound together with polymer resin, and reinforced with steel, 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. Oldcastle Enclosure Solutions.  
c. Quazite: Hubbell Power Systems, Inc.  

2. Standard: Comply with SCTE 77. 
3. Configuration: Designed for flush burial with closed bottom unless otherwise 

indicated. 
4. Cover: Weatherproof, secured by tamper-resistant locking devices and having 

structural load rating consistent with enclosure and handhole location. 
5. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50. 
6. Cover Legend: Molded lettering, "ELECTRIC.". 
7. Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering 

ducts for secure, fixed installation in enclosure wall. 
8. Handholes 12 Inches Wide by 24 Inches Long and Larger: Have inserts for cable 

racks and pulling-in irons installed before concrete is poured. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed Conduit: GRC IMC. 
2. Concealed Conduit, Aboveground: GRC IMC EMT RNC, Type EPC-40-PVC. 
3. Underground Conduit: RNC, Type EPC-40-PVC, direct buried concrete encased. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFNC. 
5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R. 

B. Indoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage: EMT. 
2. Exposed, Not Subject to Severe Physical Damage: EMT. 
3. Exposed and Subject to Severe Physical Damage: IMC. Raceway locations include 

the following: 

a. Loading dock. 
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b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling 
units. 

c. Mechanical rooms. 
d. Gymnasiums. 

4. 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: IMC. 
7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 

stainless steel in institutional and commercial kitchens and damp or wet locations. 

C. Minimum Raceway Size: 1/2-inch trade size. 

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. Comply with NEMA FB 2.10. 

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with 
this type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating 
after installing conduits and fittings. Use sealant recommended by fitting 
manufacturer and apply in thickness and number of coats recommended by 
manufacturer. 

3. EMT: Use setscrew or compression, steel fittings. Comply with NEMA FB 2.10. 
4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with 

NEMA FB 2.20. 

E. Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum 
raceways are installed for such circuits and pass through concrete, install in nonmetallic 
sleeve. 

F. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth. 

G. Install surface raceways only where indicated on Drawings. 

H. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F. 

3.2 INSTALLATION 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical 
Systems" for hangers and supports. 

B. Comply with NECA 1 and NECA 101 for installation requirements except where 
requirements on Drawings or in this article are stricter. Comply with NECA 102 for 
aluminum conduits. Comply with NFPA 70 limitations for types of raceways allowed in 
specific occupancies and number of floors. 

C. Do not install raceways or electrical items on any "explosion-relief" walls or rotating 
equipment. 
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D. Do not fasten conduits onto the bottom side of a metal deck roof. 

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

F. Complete raceway installation before starting conductor installation. 

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

H. Install no more than the equivalent of three 90-degree bends in any conduit run except 
for control wiring conduits, for which fewer bends are allowed. Support within 12 inches 
of changes in direction. 

I. Make bends in raceway using large-radius preformed ells. Field bending shall be 
according to NFPA 70 minimum radii requirements. Use only equipment specifically 
designed for material and size involved. 

J. Conceal conduit within finished walls, ceilings, and floors unless otherwise indicated. 
Install conduits parallel or perpendicular to building lines. 

K. Support conduit within 12 inches of enclosures to which attached. 

L. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 
reinforcement. Where at right angles to reinforcement, place conduit close to slab 
support. Secure raceways to reinforcement at maximum 10-foot intervals. 

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

3. Arrange raceways to keep a minimum of 2 inches of concrete cover in all directions. 
4. Do not embed threadless fittings in concrete unless specifically approved by 

Architect for each specific location. 
5. Change from ENT to IMC before rising above floor. 

M. Stub-Ups to Above Recessed Ceilings: 

1. Use EMT, IMC, or RMC for raceways. 
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in 

hubs or in an enclosure. 

N. 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. 

O. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive 
compound prior to assembly. 

P. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating 
bushings to protect conductors including conductors smaller than No. 4 AWG. 
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Q. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of 
boxes or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated 
throat metal bushings on 1-1/2-inch trade size and larger conduits terminated with 
locknuts. Install insulated throat metal grounding bushings on service conduits. 

R. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install 
locknuts hand tight plus 1/4 turn more. 

S. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove 
coatings in the locknut area prior to assembling conduit to enclosure to assure a 
continuous ground path. 

T. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll 
cutter or a guide to make cut straight and perpendicular to the length. 

U. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line 
with not less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of 
pull wire. Cap underground raceways designated as spare above grade alongside 
raceways in use. 

V. Surface Raceways: 

1. Install surface raceway with a minimum 2-inch radius control at bend points. 
2. Secure surface raceway with screws or other anchor-type devices at intervals not 

exceeding 48 inches and with no less than two supports per straight raceway 
section. Support surface raceway according to manufacturer's written instructions. 
Tape and glue are not acceptable support methods. 

W. Install raceway sealing fittings at accessible locations according to NFPA 70 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 according to NFPA 70. 

X. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings 
or boxes are between the seal and the following changes of environments. Seal the interior 
of all raceways at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of 
refrigerated spaces. 

2. Where an underground service raceway enters a building or structure. 
3. Conduit extending from interior to exterior of building. 
4. Conduit extending into pressurized duct and equipment. 
5. Conduit extending into pressurized zones that are automatically controlled to 

maintain different pressure set points. 
6. Where otherwise required by NFPA 70. 

Y. Comply with manufacturer's written instructions for solvent welding RNC and fittings. 

Z. Expansion-Joint Fittings: 
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1. Install in each run of aboveground RNC that is located where environmental 
temperature change may exceed 30 deg F and that has straight-run length that 
exceeds 25 feet. Install in each run of aboveground RMC and EMT conduit that is 
located where environmental temperature change may exceed 100 deg F and that 
has straight-run length that exceeds 100 feet. 

2. Install type and quantity of fittings that accommodate temperature change listed for 
each of the following locations: 

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature 
change. 

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature 
change. 

c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 
deg F temperature change. 

d. Attics: 135 deg F temperature change. 

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per 
foot of length of straight run per deg F of temperature change for PVC conduits. 
Install fitting(s) that provide expansion and contraction for at least 0.000078 inch 
per foot of length of straight run per deg F of temperature change for metal conduits. 

4. Install expansion fittings at all locations where conduits cross building or structure 
expansion joints. 

5. Install each expansion-joint fitting with position, mounting, and piston setting 
selected according to manufacturer's written instructions for conditions at specific 
location at time of installation. Install conduit supports to allow for expansion 
movement. 

AA. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches 
of flexible conduit for recessed and semirecessed luminaires, equipment subject to 
vibration, noise transmission, or movement; and for transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical 

damage. 

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

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

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

EE. Locate boxes so that cover or plate will not span different building finishes. 
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FF. Support boxes of three gangs or more from more than one side by spanning two framing 
members or mounting on brackets specifically designed for the purpose. 

GG. Fasten junction and pull boxes to or support from building structure. Do not support boxes 
by conduits. 

HH. Set metal floor boxes level and flush with finished floor surface. 

II. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor 
surface. 

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 Section 312000 "Earth Moving" for pipe less than 6 
inches in nominal diameter. 

2. Install backfill as specified in Section 312000 "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 of finished grade, make final conduit connection at end 
of run and complete backfilling with normal compaction as specified in 
Section 312000 "Earth Moving." 

4. Install manufactured duct elbows for stub-ups at poles and equipment and at 
building entrances through floor unless otherwise indicated. Encase elbows for 
stub-up ducts throughout length of elbow. 

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

encase coupling with 3 inches of concrete for a minimum of 12 inches on 
each side of the coupling. 

b. For stub-ups at equipment mounted on outdoor concrete bases and where 
conduits penetrate building foundations, extend steel conduit horizontally a 
minimum of 60 inches from edge of foundation or equipment base. Install 
insulated grounding bushings on terminations at equipment. 

6. Warning Planks: Bury warning planks approximately 12 inches above direct-buried 
conduits but a minimum of 6 inches below grade. Align planks along centerline of 
conduit. 

7. Underground Warning Tape: Comply with requirements in Section 260553 
"Identification for Electrical Systems." 
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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 sieve to No. 4 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 above finished grade. 

D. Install handholes with bottom below frost line  

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 enclosure. 

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 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." 

3.6 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with 
requirements in Section 078413 "Penetration Firestopping." 

3.7 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

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

END OF SECTION 26 05 33 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 

SECTION 26 05 43 - UNDERGROUND DUCTS AND RACEWAYS 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. Metal conduits and fittings, including GRC and PVC-coated steel conduit. 
2. Rigid nonmetallic duct. 
3. Duct accessories. 
4. Polymer concrete handholes and boxes with polymer concrete cover. 

1.3 DEFINITIONS 

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

B. Duct: A single duct or multiple ducts. Duct may be either installed singly or as 
component of a duct bank. 

C. Duct Bank: 

1. Two or more ducts installed in parallel, with or without additional casing 
materials. 

2. Multiple duct banks. 

D. GRC: Galvanized rigid (steel) conduit. 

E. Trafficways: Locations where vehicular or pedestrian traffic is a normal course of 
events. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
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1. Include duct, conduits, and their accessories, including elbows, end bells, bends, 
fittings, and solvent cement. 

2. Include accessories for handholes and boxes. 
3. Include underground-line warning tape. 

B. Shop Drawings: 

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

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

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

lifting irons. 

1.5 INFORMATIONAL SUBMITTALS 

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

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

C. Source quality-control reports. 

D. Field quality-control reports. 

1.6 MAINTENANCE MATERIALS SUBMITTALS 

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

1.7 QUALITY ASSURANCE 

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

1.8 FIELD CONDITIONS 

A. Interruption of Existing Electrical Service: Do not interrupt electrical service to 
facilities occupied by Owner or others unless permitted under the following conditions, 
and then only after arranging to provide temporary electrical service according to 
requirements indicated: 
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1. Notify Architect no fewer than ten days in advance of proposed interruption of 
electrical service. 

2. Do not proceed with interruption of electrical service without Architect's written 
permission. 

B. Ground Water: Assume ground-water level is [36 inches (900 mm)] below ground 
surface unless a higher water table is noted on Drawings. 

PART 2 - PRODUCTS 

2.1 METAL CONDUIT AND FITTINGS 

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

B. Coated Steel Conduit: PVC-coated GRC. 

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

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

2.2 RIGID NONMETALLIC DUCT 

A. Underground Plastic Utilities Duct: Type EPC-40-PVC RNC, complying with 
NEMA TC 2 and UL 651, with matching fittings complying with NEMA TC 3 by same 
manufacturer as duct. 

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

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

2.3 DUCT ACCESSORIES 

A. Duct Spacers: Factory-fabricated, rigid, PVC interlocking spacers; sized for type and 
size of duct with which used and selected to provide minimum duct spacing indicated 
while supporting duct during concreting or backfilling. 

B. Underground-Line Warning Tape: Comply with requirements for underground-line 
warning tape specified in Section 260553 "Identification for Electrical Systems." 
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2.4 POLYMER CONCRETE HANDHOLES AND BOXES WITH POLYMER 
CONCRETE COVER 

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

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

C. Color: Gray. 

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

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

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

G. Cover Legend: Molded lettering, "ELECTRIC." 

H. Duct Entrance Provisions: Duct-terminating fittings shall mate with entering duct for 
secure, fixed installation in enclosure wall. 

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

2.5 SOURCE QUALITY CONTROL 

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

1. Tests of materials shall be performed by an independent testing agency. 
2. 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 PREPARATION 

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

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

C. Clear and grub vegetation to be removed and protect vegetation to remain according to 
Section 311000 "Site Clearing." Remove and stockpile topsoil for reapplication 
according to Section 311000 "Site Clearing." 

3.2 UNDERGROUND DUCT APPLICATION 

A. Duct for Electrical Feeders 600 V and Less: Type EPC-40-PVC RNC, direct-buried 
unless otherwise indicated. 

B. Duct for Electrical Branch Circuits: Type EPC-40-PVC RNC, direct-buried unless 
otherwise indicated. 

C. Stub-ups: Concrete-encased GRC with corrosion protection. 

3.3 UNDERGROUND ENCLOSURE APPLICATION 

A. Handholes and Boxes for 600 V and Less: 
1. Units in Sidewalk and Similar Applications with a Safety Factor for 

Nondeliberate Loading by Vehicles: Polymer concrete units, SCTE 77, Tier 8 
structural load rating. 

2. Cover design load shall not exceed the design load of the handhole or box. 

3.4 EARTHWORK 

A. Excavation and Backfill: Comply with Section 312000 "Earth Moving," but do not use 
heavy-duty, hydraulic-operated, compaction equipment. 

B. Restoration: Replace area after construction vehicle traffic in immediate area is 
complete. 

C. Restore surface features at areas disturbed by excavation, and re-establish original 
grades unless otherwise indicated. Replace removed sod immediately after backfilling is 
completed. 

D. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work. 
Restore vegetation and include necessary topsoiling, fertilizing, liming, seeding, 
sodding, sprigging, and mulching. Comply with Section 329200 "Turf and Grasses" and 
Section 329300 "Plants." 

E. Cut and patch existing pavement in the path of underground duct, duct bank, and 
underground structures according to "Cutting and Patching" Article in Section 017300 
"Execution." 
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3.5 DUCT AND DUCT-BANK INSTALLATION 

A. Install duct according to NEMA TCB 2. 

B. Slope: Pitch duct a minimum slope of 1:300 down toward manholes and handholes and 
away from buildings and equipment. Slope duct from a high point between two 
manholes, to drain in both directions. 

C. Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use 
manufactured long sweep bends with a minimum radius of 48 inches (1200 mm), both 
horizontally and vertically, at other locations unless otherwise indicated. 

D. Joints: Use solvent-cemented joints in duct and fittings and make watertight according 
to manufacturer's written instructions. Stagger couplings so those of adjacent duct do 
not lie in same plane. 

E. Installation Adjacent to High-Temperature Steam Lines: Where duct is installed parallel 
to underground steam lines, perform calculations showing the duct will not be subject to 
environmental temperatures above 40 deg C. Where environmental temperatures are 
calculated to rise above 40 deg C, and anywhere the duct crosses above an underground 
steam line, install insulation blankets listed for direct burial to isolate the duct bank 
from the steam line. 

F. End Bell Entrances to Polymer Concrete Handholes: Use end bells, spaced 
approximately 10 inches (250 mm) o.c. for 5-inch (125-mm) duct, and vary 
proportionately for other duct sizes. 

1. Begin change from regular spacing to end-bell spacing 10 feet (3 m) from the end 
bell, without reducing duct slope and without forming a trap in the line. 

2. Grout end bells into structure walls from both sides to provide watertight 
entrances. 

G. Terminator Entrances to Polymer Concrete Handholes: Use manufactured, cast-in-place 
duct terminators, with entrances into structure spaced approximately 6 inches (150 mm) 
o.c. for 4-inch (100-mm) duct, and vary proportionately for other duct sizes. 

1. Begin change from regular spacing to terminator spacing 10 feet (3 m) from the 
terminator, without reducing duct line slope and without forming a trap in the 
line. 

H. Building Wall Penetrations: Make a transition from underground duct to GRC at least 
10 feet (3 m) outside the building wall, without reducing duct line slope away from the 
building and without forming a trap in the line. Use fittings manufactured for RNC-to-
GRC transition. Install GRC penetrations of building walls as specified in 
Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling." 

I. Sealing: Provide temporary closure at terminations of duct with pulled cables. Seal 
spare duct at terminations. Use sealing compound and plugs to withstand at least 15-
psig (1.03-MPa) hydrostatic pressure. 
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J. Pulling Cord: Install 200-lbf- (1000-N-) test nylon cord in empty ducts. 

K. Direct-Buried Duct and Duct Bank: 

1. Excavate trench bottom to provide firm and uniform support for duct. Comply 
with requirements in Section 312000 "Earth Moving" for preparation of trench 
bottoms for pipes less than 6 inches (150 mm) in nominal diameter. 

2. Width: Excavate trench 12 inches (300 mm) wider than duct on each side. 
3. Width: Excavate trench 3 inches (75 mm) wider than duct on each side. 
4. Depth: Install top of duct at least 36 inches (900 mm) below finished grade unless 

otherwise indicated. 
5. Set elevation of bottom of duct bank below frost line. 
6. Support ducts on duct spacers coordinated with duct size, duct spacing, and 

outdoor temperature. 
7. Spacer Installation: Place spacers close enough to prevent sagging and deforming 

of duct, with not less than [four] [five] spacers per 20 feet (6 m) of duct. Place 
spacers within 24 inches (600 mm) of duct ends. Stagger spacers approximately 6 
inches (150 mm) between tiers. Secure spacers to earth and to ducts to prevent 
floating during concreting. Tie entire assembly together using fabric straps; do not 
use tie wires or reinforcing steel that may form conductive or magnetic loops 
around ducts or duct groups. 

8. Install duct with a minimum of 3 inches (75 mm) between ducts for like services 
and 6 inches (150 mm) between power and communications duct. 

9. Elbows: Install manufactured duct elbows for stub-ups, at building entrances, and 
at changes of direction in duct direction unless otherwise indicated. Encase 
elbows for stub-up ducts throughout length of elbow. 

10. After installing first tier of duct, backfill and compact. Start at tie-in point and 
work toward end of duct run, leaving ducts at end of run free to move with 
expansion and contraction as temperature changes during this process. Repeat 
procedure after placing each tier. After placing last tier, hand place backfill to 4 
inches (100 mm) over duct and hand tamp. Firmly tamp backfill around ducts to 
provide maximum supporting strength. Use hand tamper only. After placing 
controlled backfill over final tier, make final duct connections at end of run and 
complete backfilling with normal compaction. Comply with requirements in 
Section 312000 "Earth Moving" for installation of backfill materials. 

a. Place minimum 3 inches (75 mm) of sand as a bed for duct. Place sand to a 
minimum of 6 inches (150 mm) above top level of duct. 

L. Underground-Line Warning Tape: Bury conducting underground line specified in 
Section 260553 "Identification for Electrical Systems" no less than 12 inches (300 mm) 
above all concrete-encased duct and duct banks and approximately 12 inches (300 mm) 
below grade. Align tape parallel to and within 3 inches (75 mm) of centerline of duct 
bank. Provide an additional warning tape for each 12-inch (300-mm) increment of duct-
bank width over a nominal 18 inches (450 mm). Space additional tapes 12 inches (300 
mm) apart, horizontally. 
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3.6 INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST 
CONCRETE 

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

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

C. Elevation: In paved areas and trafficways, set cover flush with finished grade. Set 
covers of other handholes 1 inch (25 mm) above finished grade. 

D. Install handholes and boxes with bottom below frost line. 

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 enclosure. 

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

3.7 GROUNDING 

A. Ground underground ducts and utility structures according to Section 260526 
"Grounding and Bonding for Electrical Systems." 

3.8 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

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

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

3. Test handhole] grounding to ensure electrical continuity of grounding and 
bonding connections. Measure and report ground resistance as specified in 
Section 260526 "Grounding and Bonding for Electrical Systems." 

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

C. Prepare test and inspection reports. 
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3.9 CLEANING 

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

B. Clean internal surfaces of manholes, including sump. 

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

END OF SECTION 26 05 43 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 

SECTION 26 05 44 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND 
CABLING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and 
floors. 

2. Sleeve-seal systems. 
3. Sleeve-seal fittings. 
4. Grout. 
5. Silicone sealants. 

B. Related Requirements: 

1. "Penetration Firestopping" for penetration firestopping installed in fire-resistance-
rated walls, horizontal assemblies, and smoke barriers, with and without 
penetrating items. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Wall Sleeves: 

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc 
coated, plain ends. 
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B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: 
Galvanized-steel sheet; 0.0239-inch minimum thickness; round tube closed with welded 
longitudinal joint, with tabs for screw-fastening the sleeve to the board. 

C. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40. 

2.2 SLEEVE-SEAL SYSTEMS 

A. Description: Modular 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. Metraflex Company (The).  
c. Pipeline Seal and Insulator, Inc.  

2. Sealing Elements: EPDM rubber interlocking links shaped to fit surface of pipe. 
Include type and number required for pipe material and size of pipe. 

3. Pressure Plates: Carbon steel. 
4. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, of length 

required to secure pressure plates to sealing elements. 

2.3 SLEEVE-SEAL FITTINGS 

A. Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding 
in concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center 
opening to match piping OD. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

a. Emerson 
b. Innerlynx, Eaton Crouse-Hinds, a Cooper Industries Company 
c. Link-Seal, GPT an EnPro Industries Company 
d. Metraflex 

2.4 GROUT 

A. Description: Nonshrink; recommended for interior and exterior sealing openings in non-
fire-rated walls or floors. 

B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

C. Design Mix: 5000-psi, 28-day compressive strength. 
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D. Packaging: Premixed and factory packaged. 

2.5 SILICONE SEALANTS 

A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants 
of grade indicated below. 

1. Grade: Pourable (self-leveling) formulation for openings in floors and other 
horizontal surfaces that are not fire rated. 

2. Sealant shall have a VOC content of 50 g/L or less. 

B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, 
expand and cure in place to produce a flexible, nonshrinking foam. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL 
PENETRATIONS 

A. Comply with NECA 1. 

B. Comply with NEMA VE 2 for cable tray and cable penetrations. 

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-
Unit Floors and Walls: 

1. Interior Penetrations of Non-Fire-Rated Walls and Floors: 

a. Seal annular space between sleeve and raceway or cable, using joint sealant 
appropriate for size, depth, and location of joint. Comply with requirements 
in Section 079200 "Joint Sealants." 

b. Seal space outside of sleeves with mortar or grout. Pack sealing material 
solidly between sleeve and wall so no voids remain. Tool exposed surfaces 
smooth; protect material while curing. 

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

3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and 
raceway or cable unless sleeve seal is to be installed. 

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings 
are used. Install sleeves during erection of walls. Cut sleeves to length for mounting 
flush with both surfaces of walls. Deburr after cutting. 

D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: 

1. Use circular metal sleeves unless penetration arrangement requires rectangular 
sleeved opening. 

http://www.arcomnet.com/sustainable_design.aspx?topic=76
http://www.arcomnet.com/sustainable_design.aspx?topic=76
http://www.arcomnet.com/sustainable_design.aspx?topic=76
http://www.arcomnet.com/sustainable_design.aspx?topic=76
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2. Seal space outside of sleeves with approved joint compound for gypsum board 
assemblies. 

E. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with 
flexible boot-type flashing units applied in coordination with roofing work. 

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

G. Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size 
sleeves to allow for 1-inch annular clear space between raceway or cable and sleeve for 
installing sleeve-seal system. 

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at 
raceway entries into building. 

B. Install 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. 

3.3 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs 
and walls. Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 

END OF SECTION 26 05 44 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 

SECTION 26 05 53 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Color and legend requirements for raceways, conductors, and warning labels and 
signs. 

2. Labels. 
3. Bands and tubes. 
4. Tapes and stencils. 
5. Tags. 
6. Signs. 
7. Paint for identification. 
8. Fasteners for labels and signs. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

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

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

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

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

B. Comply with NFPA 70. 

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

E. Comply with NFPA 70E and "Arc-Flash Hazard Analysis" requirements for arc-flash 
warning labels. 

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

G. Thermal Movements: Allow for thermal movements from ambient and surface 
temperature changes. 

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 
material surfaces. 

2.2 COLOR AND LEGEND REQUIREMENTS 

A. Raceways and Cables Carrying Circuits at 600 V or Less: 

1. Black letters on a white field. 
2. Legend: Indicate voltage and system or service type. 

B. Color-Coding for Phase- and Voltage-Level Identification, 600 V or Less: Use colors 
listed below for ungrounded service, feeder and branch-circuit conductors. 

1. Color shall be factory applied or field applied for sizes larger than No. 8 AWG if 
authorities having jurisdiction permit. 

2. Colors for 208/120-V Circuits: 

a. Phase A: Black. 
b. Phase B: Red. 
c. Phase C: Blue. 

3. Colors for 480/277-V Circuits: 

a. Phase A: Brown. 
b. Phase B: Orange. 
c. Phase C: Yellow. 

4. Color for Neutral: White or gray.   
5. Color for Equipment Grounds: Bare copper, Green, or Green with a yellow stripe. 

C. Warning Label Colors: 

1. Identify system voltage with black letters on an orange background. 

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

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD 
- EQUIPMENT HAS MULTIPLE POWER SOURCES." 
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2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN 
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 
INCHES." 

E. Equipment Identification Labels: 

1. Normal Power: Black letters on a White field. 

2. Emergency Power: White Letters on a Red field. 

2.3 LABELS 

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

B. Snap-around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, 
with diameters sized to suit diameter and that stay in place by gripping action. 

C. Self-Adhesive Wraparound Labels: Preprinted, 3-mil thick, vinyl flexible label with 
acrylic pressure-sensitive adhesive. 

1. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating, 
protective shield over the legend. Labels sized such that the clear shield overlaps 
the entire printed legend. 

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

D. Self-Adhesive Labels: Vinyl, thermal, transfer-printed, 3.5-mil thick, multicolor, 
weather- and UV-resistant, pressure-sensitive adhesive labels, configured for intended 
use and location. 
1. Minimum Nominal Size: 

a. 1-1/2 by 6 inches for raceway and conductors. 
b. 3-1/2 by 5 inches for equipment. 
c. As required by authorities having jurisdiction. 

2.4 BANDS AND TUBES 

A. Snap-around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic 
sleeves, 2 inches long, with diameters sized to suit diameter and that stay in place by 
gripping action. 

B. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-printed 
identification labels, sized to suit diameters of and shrunk to fit firmly around item being 
identified. Full shrink recovery occurs at a maximum of 200 deg F. Comply with UL 224. 



HGE #25120 IDENTIFICATION FOR ELECTRICAL SYSTEMS 26 05 53 - 4 

2.5 TAPES AND STENCILS 

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

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

C. Tape and Stencil: 4-inch-  wide black stripes on 10-inch centers placed diagonally over 
orange background and is 12 inches  wide. Stop stripes at legends. 

D. Floor Marking Tape: 2-inch-  wide, 5-mil  pressure-sensitive vinyl tape, with yellow and 
black stripes and clear vinyl overlay. 

E. Underground-Line Warning Tape: 

1. Tape: 

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

b. Printing on tape shall be permanent and shall not be damaged by burial 
operations. 

c. Tape material and ink shall be chemically inert and not subject to degradation 
when exposed to acids, alkalis, and other destructive substances commonly 
found in soils. 

2. Color and Printing: 

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

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

CABLE, COMMUNICATIONS CABLE, OPTICAL FIBER CABLE". 

3. Description: 

a. Detectable three-layer laminate, consisting of a printed pigmented polyolefin 
film, a solid aluminum-foil core, and a clear protective film that allows 
inspection of the continuity of the conductive core; bright colored, 
compounded for direct-burial service. 

b. Width: 3 inches. 
c. Overall Thickness: 5 mils. 
d. Foil Core Thickness: 0.35 mil. 
e. Weight: 28 lb/1000 sq. ft. 
f. Tensile according to ASTM D882: 70 lbf and 4600 psi. 

F. Stenciled Legend: In nonfading, waterproof, black ink, or paint. Minimum letter height 
shall be 1 inch. 
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2.6 SIGNS 

A. Baked-Enamel Signs: 
1. Preprinted aluminum signs, high-intensity reflective, punched or drilled for 

fasteners, with colors, legend, and size required for application. 
2. 1/4-inch grommets in corners for mounting. 
3. Nominal Size: 7 by 10 inches. 

B. Metal-Backed Butyrate Signs: 
1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs, with 

0.0396-inch galvanized-steel backing, punched and drilled for fasteners, and with 
colors, legend, and size required for application. 

2. 1/4-inch grommets in corners for mounting. 
3. Nominal Size: 10 by 14 inches. 

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

a. For signs up to 20 sq. in., minimum 1/16 inch thick. 
b. For signs larger than 20 sq. in., 1/8 inch thick. 
c. Engraved legend with black letters on white face  
d. Punched or drilled for mechanical fasteners with 1/4-inch grommets in 

corners for mounting. 
e. Framed with mitered acrylic molding and arranged for attachment at 

applicable equipment. 

2.7 MISCELLANEOUS IDENTIFICATION PRODUCTS 

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

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

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Equipment to Be Labeled: 

a. Panelboards, electrical cabinets, and enclosures. 
b. Electrical switchgear and switchboards. 
c. Disconnect switches. 
d. Enclosed circuit breakers. 
e. Motor starters. 
f. Push-button stations. 
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g. Power transfer equipment. 
h. Contactors. 
i. Receptacles: Provide panel and circuit designation.  

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

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

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

E. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and 
operation and maintenance manual. 

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

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

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

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

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

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

K. Emergency Operating Instruction Signs: Install instruction signs with white legend on a 
red background with minimum 3/8-inch- (10-mm-) high letters for emergency 
instructions at equipment used for power transfer and/or any emergency operations. 

L. Elevated Components: Increase sizes of labels, signs, and letters to those appropriate for 
viewing from the floor. 

M. Accessible Fittings for Raceways: Identify the covers of each junction and pull box of the 
following systems with the wiring system legend and system voltage. System legends 
shall be as follows: 

1. "EMERGENCY POWER" 
2. "POWER" 
3. "UPS" 
4. “LIFE SAFETY” 

N. Vinyl Wraparound Labels: 
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1. Secure tight to surface at a location with high visibility and accessibility. 
2. Attach labels that are not self-adhesive type with clear vinyl tape, with adhesive 

appropriate to the location and substrate. 

O. Snap-around Labels: Secure tight to surface at a location with high visibility and 
accessibility. 

P. Self-Adhesive Wraparound Labels: Secure tight to surface of raceway or cable at a 
location with high visibility and accessibility. 

Q. Self-Adhesive Labels: 

1. On each unit of equipment, install unique designation label that is consistent with 
wiring diagrams, schedules, and operation and maintenance manual. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) 
high letters on 1-1/2-inch- (38-mm-) high label; where two lines of text are 
required, use labels 2 inches (50 mm) high. 

R. Snap-around Color-Coding Bands: Secure tight to surface at a location with high 
visibility and accessibility. 

S. Heat-Shrink, Preprinted Tubes: Secure tight to surface at a location with high visibility 
and accessibility. 

T. Marker Tapes: Secure tight to surface at a location with high visibility and accessibility. 

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

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

V. Tape and Stencil: Comply with requirements in painting Sections for surface preparation 
and paint application. 

W. Floor Marking Tape: Apply stripes to finished surfaces following manufacturer's written 
instructions. 

X. Underground Line Warning Tape: 

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

2. Install underground-line warning tape for direct-buried cables and cables in 
raceways. 

Y. Write-on Tags: 

1. Place in a location with high visibility and accessibility. 
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Z. Baked-Enamel Signs: 

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate 
to the location and substrate. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) 
high letters on minimum 1-1/2-inch- (38-mm-) high sign; where two lines of text 
are required, use signs minimum 2 inches (50 mm) high. 

AA. Metal-Backed Butyrate Signs: 

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate 
to the location and substrate. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) 
high letters on minimum 1-1/2-inch- (38-mm-) high sign; where two lines of text 
are required, use signs minimum 2 inches (50 mm) high. 

BB. Laminated Acrylic or Melamine Plastic Signs: 

1. Attach signs and plastic labels that are not self-adhesive type with mechanical 
fasteners appropriate to the location and substrate. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) 
high letters on minimum 1-1/2-inch- (38-mm-) high sign; where two lines of text 
are required, use signs minimum 2 inches (50 mm) high. 

3.2 IDENTIFICATION SCHEDULE 

A. Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment. Install access doors 
or panels to provide view of identifying devices. 

B. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull 
points, and locations of high visibility. Identify by system and circuit designation. 

C. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and 
Branch Circuits, More Than 30 A and 120 V to Ground: Identify with self-adhesive 
raceway labels. 

1. Locate identification at changes in direction, at penetrations of walls and floors, at 
50-foot (15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) 
maximum intervals in congested areas. 

D. Accessible Fittings for Raceways and Cables within Buildings: Identify the covers of 
each junction and pull box of the following systems with self-adhesive labels containing 
the wiring system legend and system voltage. System legends shall be as follows: 

1. "EMERGENCY POWER" 
2. "POWER" 
3. "UPS" 
4. “LIFE SAFETY” 
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E. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and 
junction boxes, manholes, and handholes, use self-adhesive wraparound labels to identify 
the phase. 

1. Locate identification at changes in direction, at penetrations of walls and floors, at 
50-foot (15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) 
maximum intervals in congested areas. 

F. Control-Circuit Conductor Identification: For conductors and cables in pull and junction 
boxes, manholes, and handholes, use write-on tags self-adhesive wraparound labels with 
the conductor or cable designation, origin, and destination. 

G. Control-Circuit Conductor Termination Identification: For identification at terminations, 
provide heat-shrink preprinted tubes with the conductor designation. 

H. Auxiliary Electrical Systems Conductor Identification: Self-adhesive vinyl tape that is 
uniform and consistent with system used by manufacturer for factory-installed 
connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, 
and pull points. Identify by system and circuit designation. 

I. Locations of Underground Lines: Underground-line warning tape for power, lighting, 
communication, and control wiring and optical-fiber cable. 

J. Workspace Indication: Apply floor marking tape and stencil] to finished surfaces. Show 
working clearances in the direction of access to live parts. Workspace shall comply with 
NFPA 70 and 29 CFR 1926.403 unless otherwise indicated. Do not install at flush-
mounted panelboards and similar equipment in finished spaces. 

K. Instructional Signs: Self-adhesive labels, including the color code for grounded and 
ungrounded conductors. 

L. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: 
Baked-enamel warning signs. 

1. Apply to exterior of door, cover, or other access. 
2. 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. 

M. Arc Flash Warning Labeling: Self-adhesive labels. 

N. Operating Instruction Signs: Laminated acrylic or melamine plastic signs. 

O. Emergency Operating Instruction Signs: Laminated acrylic or melamine plastic signs 
with white legend on a red background with minimum 3/8-inch- (10-mm-) high letters 
for emergency instructions at equipment used for power transfer and other emergency 
operations. 
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P. Equipment Identification Labels: 

1. Indoor Equipment: Laminated acrylic or melamine plastic sign. 
2. Outdoor Equipment: Laminated acrylic or melamine sign. 

END OF SECTION 26 05 53 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 

SECTION 26 09 23 - LIGHTING CONTROL DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Indoor occupancy and vacancy sensors. 
2. Switchbox-mounted occupancy sensors. 
3. Conductors and Cables 

B. Related Requirements: 

1. Section 262726 "Wiring Devices" for wall-box dimmers, and manual light 
switches. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Show installation details for the following: 

a. Occupancy sensors. 
b. Vacancy sensors. 

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

1.4 INFORMATIONAL SUBMITTALS 

A. Sample Warranty: For manufacturer's warranties. 
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1.5 CLOSEOUT SUBMITTALS 

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

B. Hardware and Firmware Operational Documentation: 

1. Hardware operating and upgrade manuals. 

1.6 WARRANTY 

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

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

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

2. Warranty Period: Two year(s) from date of Substantial Completion and consisting 
of a one for one device replacement. 

PART 2 - PRODUCTS 

2.1 INDOOR OCCUPANCY AND VACANCY SENSORS 

A. General Requirements for Sensors: 

1. Wall or Ceiling-mounted, solid-state indoor occupancy and vacancy sensors. 
2. Passive infrared or Dual technology (as indicated on drawings). 
3. Hardwired connection to switch. 
4. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and 

marked for intended location and application. 
5. Operation: 

a. Occupancy Sensor: Unless otherwise indicated, turn lights on when 
coverage area is occupied, and turn them off when unoccupied; with a time 
delay for turning lights off, adjustable over a minimum range of 1 to 20 
minutes. 

b. Vacancy Sensor: Unless otherwise indicated, lights are manually turned on 
and sensor turns lights off when the room is unoccupied; with a time delay 
for turning lights off, adjustable over a minimum range of 1 to 20 minutes. 

6. Sensor Output: Contacts rated to operate the connected relay, complying with 
UL 773A.  

7. Power: Integral photovoltaic collector. 
8. Mounting: 
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a. Sensor: Suitable for mounting in any position on a standard outlet box. 
b. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind 

hinged door. 

9. Indicator: Digital display, to show when motion is detected during testing and 
normal operation of sensor. 

10. Bypass Switch: Override the "on" function in case of sensor failure. 

B. Dual-Technology Type: Ceiling mounted; detect occupants in coverage area using PIR 
and ultrasonic detection methods. The particular technology or combination of 
technologies that control on-off functions is selectable in the field by operating controls 
on unit. 

1. Sensitivity Adjustment: Separate for each sensing technology. 
2. Detector Sensitivity: Detect occurrences of 6-inch- (150-mm-) minimum 

movement of any portion of a human body that presents a target of not less than 
36 sq. in. (232 sq. cm), and detect a person of average size and weight moving not 
less than 12 inches (305 mm) in either a horizontal or a vertical manner at an 
approximate speed of 12 inches/s (305 mm/s). 

3. Detection Coverage (Standard Room): Detect occupancy anywhere within a 
circular area of 2000 sq. ft. (186 sq. m) when mounted on a 96-inch- (2440-mm-) 
high ceiling. 

2.2 SWITCHBOX-MOUNTED OCCUPANCY SENSORS 

A. General Requirements for Sensors: Automatic-wall-switch occupancy sensor with 
manual on-off switch, suitable for mounting in a single gang switchbox using hardwired 
connection. 

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

2. Occupancy Sensor Operation: Unless otherwise indicated, turn lights on when 
coverage area is occupied, and turn lights off when unoccupied; with a time delay 
for turning lights off, adjustable over a minimum range of 1 to 20 minutes. 

3. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F (0 to 49 
deg C). 

4. Switch Rating: Not less than 1000-VA LED load at 120 V, 1200-VA LED load at 
277 V. 

B. Wall-Switch Sensor: 

1. Standard Range: 180-degree field of view, field adjustable from 180 to 40 
degrees; with a minimum coverage area of 2100 sq. ft (196 sq. m). 

2. Sensing Technology: Dual technology. 
3. Switch Type: SP, manual "on," automatic "off." 
4. Capable of controlling load in three-way application. 
5. Voltage: Dual voltage - 120 and 277 V. 
6. Concealed, field-adjustable, "off" time-delay selector at up to 20 minutes. 
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7. Color: Coordinate color of switch and faceplate requirements with Section 
262726 “Wiring Devices”. 

2.3 CONDUCTORS AND CABLES 

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

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

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

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

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

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

3.2 SENSOR INSTALLATION 

A. Comply with NECA 1. 

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

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

3.3 WIRING INSTALLATION 

A. Comply with NECA 1. 

B. Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables." Minimum conduit size is 1/2 inch (13 mm) when installed in 
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inaccessible spaces. Utilizing adjacent line voltage power conduit is acceptable 
providing that insulation requirements are maintained (600V). Exposed conductors in 
accessible spaces is acceptable when proper cabling installation techniques are utilized. 

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

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

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

F. Provide written or computer-generated documentation on the configuration of the 
system including room by room description including: 
1. Sensor parameters, time delays, sensitivities, and daylighting setpoints. 
2. Sequence of operation, (e.g. manual ON, Auto OFF. etc.) 
3. Load Parameters (e.g. blink warning, etc.) 

3.4 IDENTIFICATION 

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

1. Identify circuits or luminaires controlled by photoelectric and occupancy sensors 
at each sensor. 

3.5 FIELD QUALITY CONTROL 

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

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

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

B. Tests and Inspections: Manufacturer's service representative shall perform the following 
inspections and prepare reports. 

1. Verify Class I and II wiring connections are terminated properly by validating 
system performance. 

2. Set IP addresses and other network settings of system front end hardware per 
facilities IT instructions. 

3. Verify / complete task programming for all switches, dimmers, time clocks, and 
sensors. 

4. Verify that the control of each space complies with the Sequence of Operation. 
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5. Correct any system issues and retest. 

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

D. Provide a report in table format with drawings or using a software file that can be 
opened in the manufacturer's system software including each room or space that has 
lighting control installed. Indicate the following: 

1. Date of test or inspection. 
2. Loads per space, or Fixture Address identification. 
3. Quantity and Type of each device installed 
4. Reports providing each device's settings. 

3.6 ADJUSTING 

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

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

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

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

3.7 FIRMWARE SERVICE AGREEMENT 

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

B. Upgrade Service: At Substantial Completion, update firmware to latest version. Install 
and program firmware upgrades that become available within two years from date of 
Substantial Completion. 

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

3.8 DEMONSTRATION 

A. Before Substantial Completion, arrange and provide a one-day Owner instruction period 
to designated Owner personnel. Set-up, starting of the lighting control system and 
Owner instruction includes: 

1. Confirmation of entire system operation and communication to each device. 
2. Confirmation of operation of individual relays, switches, and sensors. 
3. Confirmation of system Programming, override settings, etc. 
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4. Provide training to cover installation, programming, operation, and 
troubleshooting of the lighting control system. 

3.9 PRODUCT SUPPORT AND SERVICE 

A. Factory telephone support shall be available at no cost to the Owner following 
acceptance. Factory assistance shall consist of assistance in solving application issues 
pertaining to the control equipment. 

END OF SECTION 26 09 23 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 

SECTION 26 09 43 - DISTRIBUTED INTELLIGENCE BASED LIGHTING CONTROL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Digital Lighting Controls. 
2. Wired Networked Devices. 

B. Related Requirements: 

1. Section 26 51 19 – LED Interior Lighting. 
2. Section 26 56 19 – LED Exterior Lighting. 
3. Section 26 52 13 - Emergency and Exit Lighting. 

1.2 REFERENCES 

A. NFPA 70 - National Electrical Code; National Fire Protection Association. 

B. NEMA - National Electrical Manufacturers Association. 

C. FCC emission standards. 

D. UL - Underwriters Laboratories, Inc. Listings. 

1.3 DEFINITIONS 

A. Data Bus: A wired interface used to communicate with connected devices. 

B. Device: A collective term for bus or wireless connected devices, including fluorescent 
ballasts, LED drivers, incandescent luminaires, manual switches, switching relays, 
sensors, and similar. 

C. Group: A set of devices that communicate together. 

1.4 PREINSTALLATION MEETINGS 

A. Convene minimum two weeks prior to commencing Work of this section. Meeting to be 
attended by Contractor, Architect, system installer, factory authorized manufacturer's 
representative, and representative of all trades related to the system installation. 
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B. Review installation procedures and coordination required with related Work and the 
following: 

1. Confirm the location and mounting of all devices, with special attention to 
placement of switches, dimmers, and any sensors. 

2. Review the specifications for low voltage control wiring and termination. 
3. Discuss the functionality and configuration of all products, including sequences of 

operation, per design requirements. 
4. Discuss requirements for integration with other trades 

C. Inspect and make notes of job conditions prior to installation: 

1. Record minutes of the conference and provide copies to all parties present. 
2. Identify all outstanding issues in writing designating the responsible party for 

follow-up action and the timetable for completion. 
3. Installation shall not begin until all outstanding issues are resolved to the 

satisfaction of the Architect. 

1.5 SUBMITTALS 

A. Submit under provisions of Section 01 30 00 - Administrative Requirements. 

B. Product Data: Manufacturer's data sheets on each product to be used, including: 

1. Catalog sheets and specifications. 
2. Ratings, configurations, standard wiring diagrams, dimensions, colors, service 

condition requirements, and installed features. 
3. Storage and handling requirements and recommendations. 
4. Installation instructions. 

C. Shop Drawings: Wiring diagrams for the various components of the System specified 
including: 

1. Composite wiring and/or schematic diagram of each control circuit as proposed to 
be installed. 

2. Show location of all devices, including at minimum sensors, load controllers, and 
switches/dimmers for each area on reflected ceiling plans. 

3. Provide room/area details including products and sequence of operation for each 
room or area. Illustrate typical acceptable room/area connection topologies. 

4. Network riser diagram including floor and building level details. Include network 
cable specification. Illustrate points of connection to integrated systems. 
Coordinate integration with mechanical and/or other trades. 

D. Manufacturer's Certificates: Certify products meet or exceed specified requirements. 

E. Closeout Submittals: 
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1. Project Record Documents: Record actual installed locations and settings for 
lighting control devices. 

2. Operation and Maintenance Manual: 
a. Include approved Shop Drawings and Product Data. 
b. Include Sequence of Operation, identifying operation for each room or 

space. 
c. Include manufacturer's maintenance information. 
d. Operation and Maintenance Data: Include detailed information on device 

programming and setup. 
e. Include startup and test reports. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications: 

1. Manufacturer Qualifications: Company specializing in manufacturing of 
centralized and distributed lighting control systems with a minimum of 10 years 
documented experience  

2. Phone Support: Toll-free technical support available from manufacturer through 
an online tool to schedule a technical support appointment and provide 24/7 
emergency support. 

3. On-Site Support: Manufacturer capable of providing a 72-hour, on-site response 
time within the continental United States. 

1.7 WARRANTY 

A. Warranty: Manufacturer and Installer warrant that installed lighting control devices 
perform in accordance with specified requirements and agree to repair or replace, 
including labor, materials, and equipment, devices that fail to perform as specified 
within extended warranty period. 

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

a. Faulty operation of lighting control hardware. 
b. Faulty operation of lighting control firmware. 

2. Minimum Warranty Period: Five years from date of shipment. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. nLIGHT, a division of Acuity Brands Inc. 
2. WattStopper, a division of Legrand North America, LLC. 
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3. Current, a division of Current 

2.2 SYSTEM COMPLIANCE 

A. System components manufactured in accordance with UL 916 and UL 924 standards 
where applicable. 

B. System components manufactured in accordance with CFR Title 47, Part 15 standards 
where applicable. 

C. System components manufactured in accordance with ISED Canada RSS-247 standards 
where applicable. 

D. System components manufactured in accordance with IFT-008-2015 and NOM-208-
SCFI-2016 standards where applicable. 

E. System listed as qualified under DesignLights Consortium Networked Lighting Control 
System Specification v5.0. 

F. Performance Criteria: 

1. Regulatory Requirements: 

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

2.3 SYSTEM PERFORMANCE REQUIREMENTS 

A. System Architecture: 

1. System architecture based upon the following concepts: 

a. Networkable intelligent lighting control devices. 
b. Standalone lighting control zones using distributed intelligence. 
c. Optional system backbone for remote, time-based, and global operation. 

2. Intelligent lighting control devices with individually addressable network 
communication capability and having one or more basic lighting control 
components including: occupancy sensor, photosensor, relay, dimming output, 
contact closure input, analog 0-10 V(dc) input, and manual wall station capable of 
indicating switching, dimming, and/or scene control. Combining one or more of 
these components into a single device enclosure permissible to minimize overall 
system device count. 

3. Lighting control zones consisting of intelligent lighting control devices capable of 
providing automatic control from sensors (occupancy and/or photosensor) and 
manual control from local wall stations without requiring connection to a higher-
level system backbone. 
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a. Lighting control zones support at least 128 devices per zone. 
b. Capable of being networked with a higher-level system backbone to provide 

time-based control, control from inputs or systems external to control zone, 
and remote configuration and monitoring through a software interface. 

4. Networked intelligent lighting control devices with distributed intelligence 
programming stored in non-volatile memory, such that following any loss of 
power the lighting control zones operate according to their defined default 
settings and sequence of operations. 

B. Wired Networked Control Zone Characteristics: 

1. Connections to devices within a wired networked lighting control zone and to 
backbone components accomplished with low-voltage plenum rated network 
cable, compliant with CAT5e specifications or higher. 

2. Pre-terminated, plenum-rated, low-voltage network cabling supplied with 
hardware. 

3. Following proper installation and provision of power, all networked devices 
connected with low-voltage network cable must automatically form a functional 
lighting control zone without requiring any type of programming, regardless of 
the programming mechanism (e.g. software application, handheld remote, 
pushbutton). 

a. The "out of box" default sequence of operation is intended to provide 
typical sequence of operation to minimize the system startup and 
programming requirements and to also have functional lighting control 
operation prior to system startup and programming. 

4. System software capable of automatic discovery of all connected devices without 
requiring any provisioning of system or zone addresses. 

5. Networked devices capable of detecting improper communication wiring and 
LED notification to alert installation/startup personnel. 

 
6. Wired Networked Wall Station Scene-Control Capabilities: 

a. Preset Scenes that activate a specific combination of light levels across 
multiple local and global channels. 

b. Local Profile Support: Profile Scenes that modify the sequence of operation 
for devices in the area (group) in response to a button press to dynamically 
optimize occupant experience and lighting energy usage. 

1) Wall stations able to manually start and stop local profiles, or local profile 
capable of ending after a specific duration of time between five minutes and 
12 hours. 

2) Configurable Parameters: 

a) Fixture light level. 
b) Occupancy time delay. 
c) Response to occupancy sensors (including enabling/disabling 

response). 
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d) Response to daylight sensors (including enabling/disabling 
response). 

e) Enabling/disabling wall stations. 

c. Three-Way or Multi-Way Control: Multiple wall stations capable of 
controlling the same local and global control zones, to support "multi-way" 
preset scene and profile scene control. 

C. Supported Sequence of Operations: 

1. Control Zones: 

a. Local Control Zones: Networked luminaires and intelligent lighting control 
devices installed in an area (also referred to as a group of devices) capable 
of transmitting and tracking occupancy sensor, photosensor, and manual 
switch information within at least 48 unique control zones to support 
different and reconfigurable sequences of operation within area. These will 
also be referred to as local control zones. 

2. Wall Station Capabilities: 

a. Wall stations support the following capabilities: 

1) On/Off of a local or global control zone. 
2) Continuous dimming control of light level of a local or global control zone. 

b. Multi-Way Control: Multiple wall stations capable of controlling the same 
local or global control zones, to support "multi-way" switching and 
dimming control. 

3. Occupancy Sensing Capabilities: 

a. Occupancy sensors configurable to control a local or global zone. 
b. Multiple occupancy sensors capable of controlling the same local or global 

zones. This capability combines occupancy sensing coverage from multiple 
sensors without consuming multiple control zones. 

c. Occupancy sensing sequence of operation modes: 

1) On/Off Occupancy Sensing. 
2) Partial-On Occupancy Sensing. 
3) Partial-Off Occupancy Sensing. 
4) Vacancy Sensing (Manual-On / Automatic-Off). 

d. On/Off, Partial-On, and Partial-Off Occupancy Sensing Modes Sequence of 
Operation: 

1) Occupancy automatically turn lights on to a designated level when occupancy is 
detected. Designated occupied light level support at least 100 dimming levels. 



 DISTRIBUTED INTELLIGENCE BASED   
HGE #25120 LIGHTING CONTROL 26 09 43 - 7  

2) Occupancy sensors automatically turn lights off or to a dimmed state (Partial-
Off) when vacancy occurs or if sufficient daylight is detected. Designated 
unoccupied dim level support at least 100 dimming levels. 

3) System capable of combining Partial-Off and Full-Off operation by dimming 
lights to a designated level when vacant and turning the lights off completely 
after an additional time delay. 

4) Wall station activation changes the dimming level or turn lights off as selected 
by the occupant. Lights optionally remain in this manually specified light level 
until the zone becomes vacant. Upon vacancy, normal sequence of operation 
resumes. 

e. Vacancy Sensing or Manual-On/Automatic-Off Mode Sequence of 
Operation: 

1) Activation of a wall station is required turn lights on. System capable of 
programming the zone to turn on to either a designated light level or previous 
user-set light level. Initially occupying the space without using a wall station 
must not result in lights turning on. 

2) Occupancy sensors automatically turn lights off or to a dimmed state (Partial-
Off) when vacancy occurs or if sufficient daylight is detected. Designated 
unoccupied dim level support at least 100 dimming levels. 

3) System capable of dimming the lights when vacant and then turning the lights 
off completely after an additional time delay. 

4) System capable of an "automatic grace period" immediately following detection 
of vacancy, during which time any detected occupancy results in the lights 
reverting to the previous level. After the grace period has expired, the use of a 
wall station is required to turn lights on. 

 
5) Wall station interaction changes the dimming level or turn lights off as selected 

by occupant. Lights remain at manually specified light level until zone becomes 
vacant; normal sequence of operation resumes upon vacancy. 

f. Occupancy time delays before dimming or shutting off lights separately 
programmable for all control zones from 15 seconds to 2 hours. 

 
4. Schedule Capabilities: 

a. System capable of time schedules for time-of-day to override devices 
including offsets from dusk and dawn. 

b. System capable of providing a visible "blink warning" five minutes prior to 
the end of the schedule. 

c. Wall stations may be programmed to provide timed extensions/overrides 
that turn the lights on for an additional time period. 

1) Timed override/extension duration programmable for each individual device, 
zone of devices, or customized group of devices, from five minutes to 12 hours. 
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5. System supports automated demand response capabilities with automatic 
reduction of light level to at least three levels of demand response, configurable 
for each output device. 

 

2.4 WIRED NETWORKED DEVICES 

A. Wired Networked Wall Switches, Dimmers, Scene Controllers: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide 
nLight; Acuity Brands Lighting, Inc.; or comparable product by one of the 
following: 

a. WattStopper, a division of Legrand North America, LLC. 
b. Cooper Lighting Solutions – Greengate. 

2. Mounting: Suitable for installation in single-gang switch box. 
3. Communication and low-voltage power delivered via standard low-voltage 

network cabling with RJ-45 connectors. 
4. All switches detect valid communication and blink a unique LED pattern to 

visually indicate a potential wiring issue. 
5. Devices with mechanical push buttons provide tactile and LED user feedback. 
6. Devices with mechanical push buttons manufactured with custom button labeling. 
7. Wall switch and dimmer options: 

a. Number of control zones as indicated on drawings. 
b. Control Types Supported: 

1) On/Off. 
2) On/Off/Dimming. 

8. Scene Controller Options: 

a. Number of Scenes as indicated on drawings. 
b. Control Types Supported: 

1) On/Off. 
2) On/Off/Dimming. 
3) Preset Level Scene Type. 
4) On/Off/Dimming/Preset Level for Correlated Color Temperature. 
5) Reprogramming of other devices within daisy-chained zone to implement user-

selected lighting scene including manual start/stop from the scene controller, or 
optionally programmed automatic stop after a user-selectable duration between 
five minutes and 12 hours. 

6) Selecting a lighting profile to be run by device's upstream controller to 
implement a selected lighting profile across multiple zones including manual 



 DISTRIBUTED INTELLIGENCE BASED   
HGE #25120 LIGHTING CONTROL 26 09 43 - 9  

start/stop from the scene controller, or optionally programmed automatic stop 
after a user selectable duration between five minutes and 12 hours. 

c. Color: White. 

B. Wired Networked Digital Key Switches: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide 
nLight; Acuity Brands Lighting, Inc.; nPODA KEY or comparable product by 
one of the following: 

a. WattStopper, a division of Legrand North America, LLC. 
b. Cooper Lighting Solutions – Greengate. 

2. Mounting: Suitable for installation in single-gang switch box. 
3. Communication and low-voltage power delivered via standard low-voltage 

network cabling with RJ-45 connectors. 
4. All switches detect valid communication and blink a unique LED pattern to 

visually indicate a potential wiring issue. 
5. LED user feedback to provide indication of on/off status of the programmed lights 

or scene, as well as indication of device power. 
6. Digital Key Switch Options: 

a. Control Types Supported: 

1) On/Off. 
2) On/Off/Dimming. 
3) Preset Level Scene Type. 
4) On/Off/Dimming/Preset Level for Correlated Color Temperature. 
5) User-programmed local lighting scene run within a daisy-

chained group including manual start/stop from the switch, or optionally 
programmed automatic-stop after a user-selectable duration between five 
minutes and 12 hours. 

6) User-programmed global lighting profile run by an upstream controller across 
multiple groups including manual start/stop from the switch, or optionally 
programmed automatic-stop after a user-selectable duration between five 
minutes and 12 hours. 

b. Color: White. 

C. Wired Networked Occupancy and Photosensors: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide 
nLight; Acuity Brands Lighting, Inc.; or comparable product by one of the 
following: 

a. WattStopper, a division of Legrand North America, LLC. 
b. Cooper Lighting Solutions – Greengate. 
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2. Detect the presence of human activity within space and fully control the on/off 
function of lights. 

3. Utilize passive infrared (PIR) technology, which detects occupant motion, to 
initially turn lights on from an off state, thus preventing false on conditions. 
Ultrasonic and Microwave-based sensing technologies are unacceptable. 

4. Dual technology sensors used in locations where a second method of sensing is 
necessary to adequately detect maintained occupancy (such as in rooms with 
obstructions). 

5. Dual technology sensors must have one sensing technology not motion dependent 
to detect occupancy. Acceptable dual technology includes PIR/Microphonics 
(also known as Passive Dual Technology or PDT), which detects both occupant 
motion and sounds indicating occupants. Sensors where both technologies detect 
motion (PIR/Ultrasonic) are unacceptable. 

6. All sensing technologies are acoustically passive, meaning they do not transmit 
sounds waves of any frequency (for example in the Ultrasonic range), as these 
technologies have the potential for interference with other electronic devices 
within the space (such as electronic white board readers and hearing devices). 
Acceptable detection technologies include Passive Infrared (PIR), and/or 
Microphonic technology. Ultrasonic and Microwave-based sensing technologies 
are unacceptable. 

7. Ceiling, fixture, recessed, and corner mounted sensors available, with multiple 
lens options available customized for specific applications. 

8. Communication and low-voltage power delivered to each device via standard 
low-voltage network cabling with RJ-45 connectors. 

9. All sensors detect valid communication and blink a unique LED pattern to 
visually indicate a potential wiring issue. 

10. Sensor programming parameter available and configurable remotely from the 
software and locally via the device push button. 

11. Sensors available with one or two occupancy "poles," each of which provides a 
programmable time delay. 

12. Dead band setting verified and modified by the sensor automatically every time 
the lights cycle to accommodate physical changes in the space (i.e., furniture 
layouts, lamp depreciation, or lamp outages). 

13. Dual zone option available for On/Off Photosensor, Automatic Dimming Control 
Photosensor, or Combination units. The secondary daylight zone capable of being 
controlled as an "offset" from the primary zone. 

D. Wired Networked Power Packs: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide 
nLight; Acuity Brands Lighting, Inc.; nPP16 series or comparable product by one 
of the following: 

a. WattStopper, a division of Legrand North America, LLC. 
b. Cooper Lighting Solutions – Greengate. 

2. Plenum rated. 
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3. Communication will be delivered to each device via standard low-voltage 
network cabling with RJ-45 connectors. 

4. Supply Voltage: 120 to 277 V(ac). 
5. Relay Output: Class 1 relay rated for 16 A at 277 V(ac) and 1/2 HP at 120 V(ac). 
6. Dimming Output: 0-10 VDC Dimming output. 
7. Sink Current: 100 mA at 0-10 V(dc). 
8. Mounting: Integral 1/2-inch (16-mm) chase nipple. Plastic clips into junction box 

are unacceptable. 

PART 3 - EXECUTION 

3.1 IDENTIFICATION 

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

B. Identify field-installed conductors, interconnecting wiring, and components; install 
warning signs complying with Section 260553 "Identification for Electrical Systems." 

C. Identify all controls with device address. 

3.2 FIELD QUALITY CONTROL 

A. Acceptance Testing Preparation: 

1. Test continuity of each circuit. 

B. Tests and Inspections: Perform test inspections. 

1. Test each zone using local and remote control hardware. 
2. Perform each visual and mechanical inspection and electrical test stated in 

NETA ATS. Certify compliance with test parameters. 

C. Nonconforming Work: 

1. Lighting controls will be considered defective if they do not pass tests and 
inspections. 

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

D. Field Test Reports: Prepare field test reports. 

1. Prepare functionality and inspection reports, including a certified report that 
identifies controls included and describes test results. Include notation of 
deficiencies detected, remedial action taken, and observations made after remedial 
action. 
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2. Include list of all points created from actual tests of all addressed control points 
for lamps, ballasts, manual controls, and sensors. 

3. Provide a report in table format with drawings or using a software file that can be 
opened in the manufacturer's system software including each room or space that 
has lighting control installed. Indicate the following: 
a. Date of test or inspection. 
b. Loads per space, or Fixture Address identification. 
c. Quantity and Type of each device installed 
d. Reports providing each device's settings. 

3.3 SYSTEM STARTUP 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks in accordance with manufacturer's 
published instructions. 

2. Activate luminaires and verify that all maximum output levels match output levels 
detailed in an Owner-approved sequence of operations. 

3. Confirm correct communications wiring, initiate communications between control 
devices and controller/gateways, and program the lighting control system in 
accordance with approved configuration schedules, time-of-day schedules, and 
input override assignments. 

4. Program network devices to meet required sequence of operations. 
5. Program and verify all sequence of operations. 
6. Create backup of system programming. 
7. Assist in installation of system software on customer-provided workstation or 

server. 

3.4 CLOSEOUT ACTIVITIES 

A. Training: Engage lighting system manufacturer to provide comprehensive system 
overview, software overview, and documentation relating to system operation and 
maintenance. 

3.5 PROTECTION 

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

3.6 MAINTENANCE 

A. Engage a factory-authorized service representative to perform on-site system 
adjustments. 
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1. On-Site Occupancy Adjustments: When requested within One month from date of 
Substantial Completion, provide on-site settings adjustments to suit actual 
occupied conditions. Provide up to visits to Project during other-than-normal 
occupancy hours for this purpose. 

2. Prepare and submit report after each visit that details activities performed. 

END OF SECTION 26 09 43 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 

SECTION 26 24 16 - PANELBOARDS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

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

1.2 DEFINITIONS 

A. MCCB: Molded-case circuit breaker. 

B. SPD: Surge protective device. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of panelboard. 

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

1. Include dimensioned plans, elevations, sections, and details. 
2. Detail enclosure types including mounting and anchorage, environmental 

protection, knockouts, corner treatments, covers and doors, gaskets, hinges, and 
locks. 

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 SPD as installed in panelboard. 
6. Detail features, characteristics, ratings, and factory settings of individual 

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

protective device included in panelboards. 

1.4 INFORMATIONAL SUBMITTALS 

A. Panelboard schedules for installation in panelboards. 
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1.5 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.6 WARRANTY 

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

1. Panelboard Warranty Period: 18 months from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PANELBOARDS COMMON REQUIREMENTS 

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

B. Comply with NEMA PB 1. 

C. Comply with NFPA 70. 

D. Enclosures: Flush and/or Surface-mounted, as indicated on Drawings, dead-front 
cabinets. 

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. 

2. Height: 84 inches (2.13 m) maximum. 
3. Hinged Front Cover: Entire front trim hinged to box and with standard door within 

hinged trim cover. Trims shall cover all live parts and shall have no exposed 
hardware. 

E. Phase, Neutral, and Ground Buses: Tin-plated aluminum. 

F. Conductor Connectors: Suitable for use with conductor material and sizes. 

1. Material: Tin-plated aluminum. 
2. Main and Neutral Lugs: Mechanical type, with a lug on the neutral bar for each 

pole in the panelboard. 
3. Ground Lugs and Bus-Configured Terminators: Mechanical type, with a lug on the 

bar for each pole in the panelboard. 
4. Feed-Through Lugs: Mechanical type, suitable for use with conductor material. 

Locate at opposite end of bus from incoming lugs or main device. 
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G. NRTL Label: Panelboards shall be labeled by an NRTL acceptable to authority having 
jurisdiction for use as service equipment with one or more main service disconnecting 
and overcurrent protective devices.  

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

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

2.2 PERFORMANCE REQUIREMENTS 

A. Surge Suppression: Factory installed as an integral part of indicated panelboards, 
complying with UL 1449 SPD Type 1 or Type 2. 

2.3 POWER PANELBOARDS 

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

1. Square D, a division of Schneider Electric 
2. G.E., a division of ABB 
3. Siemens Energy & Automation, Inc. 
4. Eaton Corporation, Cutler-Hammer Products 

B. Panelboards: NEMA PB 1, 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 circuit breakers. 

E. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 
125 A: Bolt-on circuit breakers. 

2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

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

1. Square D, a division of Schneider Electric 
2. G.E., a division of ABB 
3. Siemens Energy & Automation, Inc. 
4. Eaton Corporation, Cutler-Hammer Products 

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

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

2.5 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

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

1. Square D, a division of Schneider Electric 
2. G.E., a division of ABB 
3. Siemens Energy & Automation, Inc. 
4. Eaton Corporation, Cutler-Hammer Products 

B. MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents. 

1. Thermal-Magnetic Circuit Breakers: 
a. Inverse time-current element for low-level overloads. 
b. Instantaneous magnetic trip element for short circuits. 
c. Adjustable magnetic trip setting for circuit-breaker frame sizes 200 A and 

larger. 
2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-

mounted, field-adjustable trip setting. 
3. Electronic Trip Circuit Breakers: 

a. RMS sensing. 
b. Field-replaceable rating plug or electronic trip. 
c. Digital display of settings, trip targets, and indicated metering displays. 
d. Multi-button keypad to access programmable functions and monitored data. 
e. Ten-event, trip-history log. Each trip event shall be recorded with type, phase, 

and magnitude of fault that caused the trip. 
f. Integral test jack for connection to portable test set or laptop computer. 
g. Field-Adjustable Settings: 

1) Instantaneous trip. 
2) Long- and short-time pickup levels. 
3) Long and short time adjustments. 
4) Ground-fault pickup level, time delay, and I squared T response. 

4. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through 
ratings less than NEMA FU 1, RK-5. 

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

6. Subfeed Circuit Breakers: Vertically mounted. 
7. MCCB Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles. 
b. Breaker handle indicates tripped status. 
c. UL listed for reverse connection without restrictive line or load ratings. 
d. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor 

materials. 
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e. Application Listing: Appropriate for application; Type SWD for switching 
fluorescent lighting loads; Type HID for feeding fluorescent and HID 
lighting circuits. 

2.6 IDENTIFICATION 

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

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

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

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1. 

B. Install panelboards and accessories according to NECA 407. 

C. Mount panels at height above finished floor so that no operating handle of switch or 
circuit breaker in the on position is higher than 79 inches (2000 mm). 

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

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

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

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

H. Install filler plates in unused spaces. 

I. Stub four 1-inch (27-EMT) empty conduits from panelboard into accessible ceiling space 
if so constructed or space designated to be ceiling space in the future. Stub four 1-inch 
(27-EMT) empty conduits into raised floor space or below slab not on grade. 

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

A. Identify field-installed conductors, interconnecting wiring, and components; install 
warning signs complying with requirements in "Identification for Electrical Systems." 

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

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

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

E. Install warning signs complying with requirements in "Identification for Electrical 
Systems" identifying source of remote circuit. 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Acceptance Testing Preparation: 

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 for low-voltage 
air circuit breakers stated in NETA ATS. 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, with comparisons of the two scans. Include 
notation of deficiencies detected, remedial action taken, and observations after remedial 
action. 

END OF SECTION 26 24 16 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 

SECTION 26 27 26 - WIRING DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Standard-grade receptacles, 125 V, 20 A. 
2. GFCI receptacles, 125 V, 20 A. 
3. SPD receptacles, 125 V, 20 A. 
4. Twist-locking receptacles. 
5. Toggle switches. 
6. Wall plates. 

1.3 DEFINITIONS 

A. BAS: Building automation system. 

B. EMI: Electromagnetic interference. 

C. GFCI: Ground-fault circuit interrupter. 

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

E. RFI: Radio-frequency interference. 

F. SPD: Surge protective device. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

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

C. Samples: One for each type of device and wall plate specified, in each color specified. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

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

1.7 MAINTENANCE MATERIAL SUBMITTALS 

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

1. Poke-Through, Fire-Rated Closure Plugs: One for every five floor service outlets 
installed, but no fewer than two. 

2. SPD Receptacles: One for every 10 of each type installed, but no fewer than one of 
each type. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

B. Wiring Devices:  

1. Bryant Electric, Inc., Hubbell Subsidiary. 
2. Eagle Electric Manufacturing Co. 
3. Hubbell Incorporated; Wiring Device-Kellems. 
4. Leviton Mfg Company 
5. Pass & Seymour/Legrand; Wiring Devices Div. 

2.2 GENERAL WIRING-DEVICE REQUIREMENTS 

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

B. Comply with NFPA 70. 

C. RoHS compliant. 

D. Comply with NEMA WD 1. 

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

2. SPD Devices: Blue. 

F. Wall Plate Color: For plastic covers, match device color. 

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

2.3 STANDARD-GRADE RECEPTACLES, 125 V, 20 A 

A. Tamper-Resistant Duplex Receptacles, 125 V, 20 A: 

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

2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Standards: Comply with UL 498 and FS W-C-596. 
4. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 

Receptacles" Article. 

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

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

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

or Wet Locations" Article. 

2.4 GFCI RECEPTACLES, 125 V, 20 A 

A. Tamper-Resistant Duplex GFCI Receptacles, 125 V, 20 A: 

1. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator 
light. Two pole, three wire, and self-grounding. Integral shutters that operate only 
when a plug is inserted in the receptacle. 

2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Type: Non-feed through. 
4. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596. 
5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 

Receptacles" Article. 

B. Tamper- and Weather-Resistant, GFCI Duplex Receptacles, 125 V, 20 A: 

1. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator 
light. Two pole, three wire, and self-grounding. Integral shutters that operate only 
when a plug is inserted in the receptacle. Square face. 

2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Type: Non-feed through. 
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4. Standards: Comply with UL 498 and UL 943 Class A. 
5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 

Receptacles" and "Receptacles in Damp or Wet Locations" articles. 

2.5 SPD RECEPTACLES, 125 V, 20 A 

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

1. Description: Two pole, three wire, and self-grounding. Integral SPD in line to 
ground, line to neutral, and neutral to ground. LED indicator light. 

2. SPD Components: Multiple metal-oxide varistors; with a nominal clamp-level 
rating of 400 V and minimum single transient pulse energy dissipation of 240 J, 
according to IEEE C62.41.2 and IEEE C62.45. 

3. Active SPD Indication: Visual and audible, with light visible in face of device to 
indicate device is "active" or "no longer in service." 

4. Configuration: NEMA WD 6, Configuration 5-20R. 
5. Standards: Comply with NEMA WD 1, UL 498, UL 1449, and FS W-C-596. 

2.6 TWIST-LOCKING RECEPTACLES 

A. Twist-Lock, Single Receptacles, 250 V, 20 A,30A, 50A, and 60A (as indicated on 
drawings): 

1. Configuration: As indicated on drawings or to match equipment plug. 
2. Standards: Comply with UL 498. 

2.7 TOGGLE SWITCHES, 120/277 V, 20 A 

A. Two-Pole Switches, 120/277 V, 20 A: Comply with UL 20 and FS W-S-896. 

B. Three-Way Switches, 120/277 V, 20 A: Comply with UL 20 and FS W-S-896. 

C. Four-Way Switches, 120/277 V, 20 A:  Standards: Comply with UL 20 and FS W-S-896. 

D. Lighted Single-Pole Switches, 120/277 V, 20 A: 

1. Description: Handle illuminated when switch is [on] [off]. 
2. Standards: Comply with NEMA WD 1, UL 20, and FS W-S-896. 

2.8 WALL PLATES 

A. Single Source: Obtain wall plates from same manufacturer of wiring devices. 

B. Single and combination types shall match corresponding wiring devices. 

1. Plate-Securing Screws: Metal with head color to match plate finish. 
2. Material for Finished Spaces: Smooth, high-impact thermoplastic 0.035-inch- (1-

mm-) thick, satin-finished. 
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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 and damp locations. 

C. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, 
weather-resistant, thermoplastic with lockable while in-use cover. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

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

B. Coordination with Other Trades: 

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

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

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

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

C. Conductors: 

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

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

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

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

enough. 

D. Device Installation: 

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

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

3. Do not remove surface protection, such as plastic film and smudge covers, until the 
last possible moment. 
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4. Connect devices to branch circuits using pigtails that are not less than 6 inches (152 
mm) in length. 

5. When there is a choice, use side wiring with binding-head screw terminals. Wrap 
solid conductor tightly clockwise, two-thirds to three-fourths of the way around 
terminal screw. 

6. Use a torque screwdriver when a torque is recommended or required by 
manufacturer. 

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

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

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

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles down, and on horizontally 
mounted receptacles to the right. 

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. Verify that dimmers used for fan-speed control are listed for that application. 
3. 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 bottom. Group adjacent switches 
under single, multigang wall plates. 

3.2 GFCI RECEPTACLES 

A. Install non-feed-through GFCI receptacles where protection of downstream receptacles 
is not required. 

3.3 IDENTIFICATION 

A. Comply with Section 260553 "Identification for Electrical Systems." 

B. Identify each receptacle with panelboard identification and circuit number. Use hot, 
stamped, or engraved machine printing with black-filled lettering on face of plate, and 
durable wire markers or tags inside outlet boxes. 
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3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. In healthcare facilities, prepare reports that comply with NFPA 99. 
2. Test Instruments: Use instruments that comply with UL 1436. 
3. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or 

illuminated digital-display indicators of measurement. 

B. Tests for Receptacles: 

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

unacceptable. 
3. Ground Impedance: Values of up to 2 ohms are acceptable. 
4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943. 
5. Using the test plug, verify that the device and its outlet box are securely mounted. 

C. Test straight-blade outlets for the retention force of the grounding blade according to 
NFPA 99. Retention force shall be not less than 4 oz. (115 g). 

D. Wiring device will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

END OF SECTION 26 27 26 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 

SECTION 26 28 16 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Nonfusible switches. 
2. Enclosures. 

1.2 DEFINITIONS 

A. NC: Normally closed. 

B. NO: Normally open. 

C. SPDT: Single pole, double throw. 

1.3 ACTION SUBMITTALS 

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

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

overcurrent protective devices, accessories, and auxiliary components. 
5. 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. Provide in PDF and SKM electronic format. 

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

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

A. Qualification Data: For qualified testing agency. 

B. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

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

1. Include the following: 

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

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

1.6 MAINTENANCE MATERIAL SUBMITTALS 

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

1.7 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Accredited by NETA. 

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-
site testing. 

1.8 FIELD 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). 

1.9 WARRANTY 

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

1. Warranty Period: One year(s) from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS 

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

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

C. Comply with NFPA 70. 

2.2 MANUFACTURERS 

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

1. Square D, a division of Schneider Electric 
2. G.E., a division of ABB 
3. Siemens Energy & Automation, Inc. 
4. Eaton Corporation, Cutler-Hammer Products 

2.3 NONFUSIBLE SWITCHES 

A. Type HD, Heavy Duty, Three Pole, Single Throw, 240 or 600-V ac, 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. 

B. Accessories: 

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

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

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

2.4 ENCLOSURES 

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

B. Enclosure Finish: The enclosure shall be finished with gray baked enamel paint, 
electrodeposited on cleaned, phosphatized steel (NEMA 250 Type 1) or gray baked 
enamel paint, electrodeposited on cleaned, phosphatized galvannealed steel (NEMA 250 
Types 3R). 
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C. Operating Mechanism: The circuit-breaker operating handle shall be externally operable 
with the operating mechanism being an integral part of the box, not the cover. The cover 
interlock mechanism shall have an externally operated override. The override shall not 
permanently disable the interlock mechanism, which shall return to the locked position 
once the override is released. The tool used to override the cover interlock mechanism 
shall not be required to enter the enclosure in order to override the interlock. 

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. 

1. Commencement of work shall indicate Installer's acceptance of the areas and 
conditions as satisfactory. 

3.2 PREPARATION 

A. 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. See SECTION 260500 “ELECTRICAL GENERAL REQUIREMENTS” for 
direction on scheduled interruptions. 

2. Indicate method of providing temporary electric service. 
3. Comply with NFPA 70E. 

3.3 ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS 

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

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1. 
2. Outdoor Locations: NEMA 250, Type 3R. 

3.4 INSTALLATION 

A. Coordinate layout and installation of switches, circuit breakers, and components with 
equipment served and adjacent surfaces. Maintain required workspace clearances and 
required clearances for equipment access doors and panels. 
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B. Install individual wall-mounted switches and circuit breakers with tops at uniform height 
unless otherwise indicated. 

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

D. Install fuses in fusible devices. 

E. Comply with NFPA 70 and NECA 1. 

3.5 IDENTIFICATION 

A. Comply with requirements in Section 260553 "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. 

3.6 FIELD QUALITY CONTROL 

A. Tests and Inspections for Switches: 

1. Visual and Mechanical Inspection: 

a. Inspect physical and mechanical condition. 
b. Inspect anchorage, alignment, grounding, and clearances. 
c. Verify that the unit is clean. 
d. Verify blade alignment, blade penetration, travel stops, and mechanical 

operation. 
e. Verify that fuse sizes and types match the Specifications and Drawings. 
f. Verify that each fuse has adequate mechanical support and contact integrity. 
g. Inspect bolted electrical connections for high resistance using one of the two 

following methods: 

1) Use a low-resistance ohmmeter. 

a) Compare bolted connection resistance values to values of similar 
connections. Investigate values that deviate from those of similar 
bolted connections by more than 50 percent of the lowest value. 

2) Verify tightness of accessible bolted electrical connections by 
calibrated torque-wrench method in accordance with manufacturer's 
published data or NETA ATS Table 100.12. 

a) Bolt-torque levels shall be in accordance with manufacturer's 
published data. In the absence of manufacturer's published data, 
use NETA ATS Table 100.12. 
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h. Verify that operation and sequencing of interlocking systems is as described 
in the Specifications and shown on the Drawings. 

i. Verify correct phase barrier installation. 
j. Verify lubrication of moving current-carrying parts and moving and sliding 

surfaces. 

2. Electrical Tests: 

a. Perform resistance measurements through bolted connections with a low-
resistance ohmmeter. Compare bolted connection resistance values to values 
of similar connections. Investigate values that deviate from adjacent poles or 
similar switches by more than 50 percent of the lowest value. 

b. Measure contact resistance across each switchblade fuseholder. Drop values 
shall not exceed the high level of the manufacturer's published data. If 
manufacturer's published data are not available, investigate values that 
deviate from adjacent poles or similar switches by more than 50 percent of 
the lowest value. 

c. Perform insulation-resistance tests for one minute on each pole, phase-to-
phase and phase-to-ground with switch closed, and across each open pole. 
Apply voltage in accordance with manufacturer's published data. In the 
absence of manufacturer's published data, use Table 100.1 from the NETA 
ATS. Investigate values of insulation resistance less than those published in 
Table 100.1 or as recommended in manufacturer's published data. 

d. Measure fuse resistance. Investigate fuse-resistance values that deviate from 
each other by more than 15 percent. 

e. Perform ground fault test according to NETA ATS 7.14 "Ground Fault 
Protection Systems, Low-Voltage." 

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

C. Prepare test and inspection reports. 

1. Test procedures used. 
2. Include identification of each enclosed switch and circuit breaker tested and 

describe test results. 
3. List deficiencies detected, remedial action taken, and observations after remedial 

action. 

3.7 ADJUSTING 

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

END OF SECTION 26 28 16 
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SECTION 26 43 13 - SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER 
CIRCUITS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Type 1 surge protective devices. 
2. Type 2 surge protective devices. 
3. Enclosures. 
4. Conductors and cables. 

B. Related Requirements: 
1. Section 262416 "Panelboards" for integral SPDs installed by panelboard 

manufacturer. 

1.2 DEFINITIONS 

A. Inominal: Nominal discharge current. 

B. MCOV: Maximum continuous operating voltage. 

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

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

E. NRTL: Nationally recognized testing laboratory. 

F. OCPD: Overcurrent protective device. 

G. SCCR: Short-circuit current rating. 

H. SPD: Surge protective device. 

I. Type 1 SPDs: Permanently connected SPDs intended for installation between the 
secondary of the service transformer and the line side of the service disconnect 
overcurrent device. 

J. Type 2 SPDs: Permanently connected SPDs intended for installation on the load side of 
the service disconnect overcurrent device, including SPDs located at the branch panel. 
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K. Type 3 SPDs: Point of utilization SPDs. 

L. VPR: Voltage protection rating. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include electrical characteristics, specialties, and accessories for SPDs. 
2. NRTL certification of compliance with current UL 1449 edition. 

a. Tested values for VPRs. 
b. Inominal ratings. 
c. MCOV, type designations. 
d. OCPD requirements. 
e. Manufacturer's model number. 
f. System voltage. 
g. Modes of protection. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

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

1.5 CLOSEOUT SUBMITTALS 

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

1.6 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace SPDs that fail in 
materials or workmanship within five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 TYPE 1 SURGE PROTECTIVE DEVICES (SPDs) 

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

1. APT, a division of Schneider Electric 
2. SSI, an ILSCO Company 
3. Siemens Energy & Automation, Inc. 
4. Eaton Corporation, Cutler-Hammer Products 
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5. G.E., a division of ABB 

B. Source Limitations: Obtain devices from single source from single manufacturer. 

C. Standards: 

1. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as 
complying with UL 1449, Type 1. 

D. Product Options: 
1. Include internal thermal protection that disconnects the SPD before damaging 

internal suppressor components. 
2. Include indicator light display for protection status. 
3. Include audible alarm. 
4. Include surge counter. 

E. Performance Criteria: 

1. MCOV: Not less than 125 percent of nominal system voltage for 208Y/120 V and 
120/240 V power systems, and not less than 115 percent of nominal system voltage 
for 480Y/277 V power systems. 

2. Peak Surge Current Rating: Minimum single-pulse surge current withstand rating 
per phase must not be less than 200 kA. Peak surge current rating must be 
arithmetic sum of the ratings of individual MOVs in a given mode. 

3. Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277 V, 
three-phase, four-wire circuits must not exceed the following: 

a. Line to Neutral: 1200 V for 480Y/277 V. 
b. Line to Line: 2000 V for 480Y/277 V. 

4. SCCR: Not less than 100 kA. 
5. Inominal Rating: 20 kA. 

2.2 TYPE 2 SURGE PROTECTIVE DEVICES (SPDs) 

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

1. APT, a division of Schneider Electric 
2. SSI, an ILSCO Company 
3. Siemens Energy & Automation, Inc. 
4. Eaton Corporation, Cutler-Hammer Products 
5. G.E., a division of ABB 

B. Source Limitations: Obtain devices from single source from single manufacturer. 

C. Standards: 
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1. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as 
complying with UL 1449, Type 2. 

D. Product Options: 

1. Include LED indicator lights for power and protection status. 
2. Include internal thermal protection that disconnects the SPD before damaging 

internal suppressor components. 
3. Include NEMA ICS 5, dry Form C contacts rated at 2 A and 24 V ac for remote 

monitoring of protection status. 
4. Include surge counter. 

E. Performance Criteria: 

1. MCOV: Not less than 125 percent of nominal system voltage for 208Y/120 V and 
120/240 V power systems, and not less than 115 percent of nominal system voltage 
for 480Y/277 V power systems. 

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

3. Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277 V 
or 208Y/120 V, three-phase, four-wire circuits must not exceed the following: 

a. Line to Neutral: 1200 V for 480Y/277 V or 700 V for 208Y/120 V. 
b. Line to Ground: 1200 V for 480Y/277 V or 700 V for 208Y/120 V. 
c. Neutral to Ground: 1200 V for 480Y/277 V or 700 V for 208Y/120 V. 
d. Line to Line: 2000 V for 480Y/277 V or 1200 V for 208Y/120 V. 

4. Protection modes and UL 1449 VPR for 240/120 V, single-phase, three-wire 
circuits must not exceed the following: 

a. Line to Neutral: 700 V. 
b. Line to Ground: 700 V. 
c. Neutral to Ground: 700 V. 
d. Line to Line: 1200 V. 

5. SCCR: Equal or exceed 100 kA. 
6. Inominal Rating: 20 kA. 

2.3 ENCLOSURES 

A. Indoor Enclosures: NEMA 250, Type 1. 

B. Outdoor Enclosures: NEMA 250, Type 3R. 
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2.4 CONDUCTORS AND CABLES 

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

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1. 

B. Provide OCPD and disconnect for installation of SPD in accordance with UL 1449 and 
manufacturer's written instructions. 

C. Install leads between disconnects and SPDs short, straight, twisted, and in accordance 
with manufacturer's written instructions. Comply with wiring methods in Section 260519 
"Low-Voltage Electrical Power Conductors and Cables." 

1. Do not splice and extend SPD leads unless specifically permitted by manufacturer. 
2. Do not exceed manufacturer's recommended lead length. 
3. Do not bond neutral and ground. 

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

3.2 FIELD QUALITY CONTROL 

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

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

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

installation requirements. 

B. SPDs that do not pass tests and inspections will be considered defective. 

C. Prepare test and inspection reports. 

3.3 STARTUP SERVICE 

A. Complete startup checks in accordance with manufacturer's written instructions. 

B. Do not perform insulation-resistance tests of the distribution wiring equipment with SPDs 
installed. Disconnect SPDs before conducting insulation-resistance tests; reconnect them 
immediately after the testing is over. 
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C. Energize SPDs after power system has been energized, stabilized, and tested. 

3.4 DEMONSTRATION 

A. Train Owner's maintenance personnel to operate and maintain SPDs. 

END OF SECTION 26 43 13 
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SECTION 26 51 19 - LED INTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes interior only LED luminaires: 

B. Related Requirements: 

1. Section 260943 "Distributed Intelligence Based Lighting Controls" for automatic 
control of lighting. 

1.3 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color Rendering Index. 

C. Fixture: See "Luminaire." 

D. IP: International Protection or Ingress Protection Rating. 

E. LED: Light-emitting diode. 

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

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

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Arrange in order of luminaire designation. 
2. Include data on features, accessories, and finishes. 
3. Include physical description and dimensions of luminaires. 
4. Include emergency lighting units, including batteries and chargers. 
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5. Include life, output (lumens, CCT, and CRI), and energy-efficiency data. 

a. Manufacturer's Certified Data: Photometric data certified by manufacturer's 
laboratory with a current accreditation under the NVLAP for Energy 
Efficient Lighting Products. 

6. Wiring diagrams for power, control, and signal wiring. 
7. Means of attaching luminaires to supports and indication that the attachment is 

suitable for components involved. 

B. Shop Drawings: For nonstandard or custom luminaires. 

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

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

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

1.5 INFORMATIONAL SUBMITTALS 

A. Sample warranty. 

1.6 CLOSEOUT SUBMITTALS 

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

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

1.7 MAINTENANCE MATERIAL SUBMITTALS 

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

 
1. Diffusers and Lenses: One for every 100 of each type and rating installed. Furnish 

at least one of each type. 
2. Globes and Guards: One for every 50 of each type and rating installed. Furnish at 

least one of each type. 

1.8 QUALITY ASSURANCE 

A. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure 
color consistency among luminaires. 
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1.9 DELIVERY, STORAGE, AND HANDLING 

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

1.10 WARRANTY 

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

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

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

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

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

2.2 LUMINAIRE REQUIREMENTS 

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

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

1. Label shall include the following lamp module characteristics: 

a. Manufacturer 

b. Model number 

c. CCT and CRI. 

C. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for 
indicated class and division of hazard by an NRTL. 

D. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled 
for indicated class and division of hazard by FM Global. 

E. Luminaire CRI requirements: Greater than 80 CRI unless noted otherwise on Drawings. 

F. Luminaire CCT requirements: 4000K unless noted otherwise on Drawings. 
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G. Luminaire Lumen outputs: As indicated on Drawings or comparable with luminaire 
model specified on Drawings. 

H. Luminaire Rated Lamp Life: As comparable with luminaire model specified on 
Drawings. 

I. Nominal Operating Voltage: 120 V ac through 277 V ac, or as indicated on Drawings. 

1. Dimmable from 100 percent to 10 percent of maximum light output. 
2. Internal driver. 

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

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

L. Standards: 

1. ENERGY STAR certified. 
2. RoHS compliant. 
3. Recessed luminaires shall comply with NEMA LE 4. 
4. UL Listing: Listed for damp or wet location as indicated on drawings and in part 

numbers specified on the drawings. 
5. Industrial luminaires Class 1, Division 2 Group. 
6. Ratings below as indicated on drawings and in part numbers specified on the 

drawings: 
a. NEMA 4X 
b. IP 54 
c. IP 66 
d. IP 67 

2.3 MATERIALS 

A. Metal Parts: 

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

B. Steel: 

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

C. Stainless Steel: 
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1. 1. Manufacturer's standard grade. 
2. 2. Manufacturer's standard type, ASTM A240/240M. 

D. Galvanized Steel: ASTM A653/A653M. 

E. Aluminum: ASTM B209. 

2.4 METAL FINISHES 

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

2.5 LUMINAIRE SUPPORT 

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

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

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

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

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

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

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

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

3.2 INSTALLATION 

A. Comply with NECA 1. 
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B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise 
indicated. 

C. Supports: 

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

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

D. Flush-Mounted Luminaires: 

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

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

E. Wall-Mounted Luminaires: 

1. Attached to structural members in walls. 
2. Do not attach luminaires directly to gypsum board. 

F. Suspended Luminaires: 

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

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

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

G. Ceiling-Grid-Mounted Luminaires: 

1. Secure to any required outlet box. 
2. Use approved devices and support components to connect luminaire to ceiling 

grid and building structure in a minimum of two (four) locations, spaced near 
corners of luminaire and connected directly to structure. 

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

3.3 IDENTIFICATION 

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

A. Perform the following tests and inspections: 

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

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

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

3.5 ADJUSTING 

A. Occupancy Adjustments: When requested within 12 months of date of Substantial 
Completion, provide on-site assistance in adjusting the direction of aim of luminaires to 
suit occupied conditions. Make up to two visits to Project during other-than-normal 
hours for this purpose. Some of this work may be required during hours of darkness. 

1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that 
are defective. 

2. Parts and supplies shall be manufacturer's authorized replacement parts and 
supplies. 

END OF SECTION 26 51 19 
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MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
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SECTION 26 52 13 - EMERGENCY AND EXIT LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Emergency lighting units. 
2. Exit signs. 
3. Luminaire supports. 

1.3 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color Rendering Index. 

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

D. Fixture: See "Luminaire" Paragraph. 

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

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

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of emergency lighting unit, exit sign, and emergency 
lighting support. 

1. Include data on features, accessories, and finishes. 
2. Include physical description of the unit and dimensions. 
3. Battery and charger for light units. 
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B. Shop Drawings: For nonstandard or custom luminaires. 

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

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

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

C. Product Schedule: 

1. For emergency lighting units. 
2. For exit signs. 

1.5 CLOSEOUT SUBMITTALS 

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

1.6 MAINTENANCE MATERIAL SUBMITTALS 

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

1. Luminaire-mounted, emergency battery pack: One for every 50 emergency 
lighting units. Furnish at least one of each type. 

1.7 DELIVERY, STORAGE, AND HANDLING 

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

1.8 WARRANTY 

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

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

B. Special Warranty for Emergency Lighting Batteries: Manufacturer's standard form in 
which manufacturer of battery-powered emergency lighting unit agrees to repair or 
replace components of rechargeable batteries that fail in materials or workmanship 
within specified warranty period. 

1. Warranty Period for Emergency Power Unit Batteries: Five years from date of 
Substantial Completion. Full warranty shall apply for the entire warranty period. 

2. Warranty Period for Self-Powered Exit Sign Batteries: Five years from date of 
Substantial Completion. Full warranty shall apply for the entire warranty period. 
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PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR EMERGENCY LIGHTING 

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

B. NRTL Compliance: Fabricate and label emergency lighting units, exit signs, and 
batteries to comply with UL 924. 

C. Comply with NFPA 70 and NFPA 101. 

D. Comply with NEMA LE 4 for recessed luminaires. 

E. Internal Type Emergency Power Unit: Self-contained, modular, battery-inverter unit, 
factory mounted within luminaire body. 

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

2. Battery: Sealed, maintenance-free, nickel-cadmium type. 
3. Charger: Fully automatic, solid-state, constant-current type with sealed power 

transfer relay. 
4. Integral Self-Test: Factory-installed electronic device automatically initiates code-

required test of unit emergency operation at required intervals. Test failure is 
annunciated by an integral audible alarm and a flashing red LED. 

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

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

2. Battery: Sealed, maintenance-free, nickel-cadmium type. 
3. Charger: Fully automatic, solid-state, constant-current type. 
4. Housing: NEMA 250, Type 1 enclosure listed for installation inside, on top of, or 

remote from luminaire. Remote assembly shall be located no less than half the 
distance recommended by the driver or emergency power unit manufacturer, 
whichever is less. 

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

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

A. Emergency Luminaires: 

1. Emergency Luminaires: Interior Luminaire Schedule and Drawings. 

a. Operating at nominal voltage of 120 V ac or 277 V ac 
b. Internal or external emergency power unit. 
c. Rated for installation in damp locations, and for sealed and gasketed 

luminaires in wet locations. 
d. UL 94 flame rating. 

B. Emergency Lighting Unit: 

1. Emergency Lighting Unit: Interior Luminaire Schedule and Drawings. 
2. Operating at nominal voltage of 120 V ac or 277 V ac 
3. Wall or Ceiling mount as indicated on drawings, with universal junction box 

adaptor. 
4. UV stable thermoplastic housing. 
5. Two lamp heads. 
6. Internal or external emergency power unit. 

C. Remote Emergency Lighting Units: 

1. Emergency Lighting Unit: As indicated on Interior Luminaire Schedule and 
Drawings. 

2. Operating at nominal voltage of 120 V ac or 277 V ac 
3. Wall or Ceiling mount as indicated on drawings, with universal junction box 

adaptor. 
4. UV stable thermoplastic housing. 
5. LED lamp heads. 
6. External emergency power unit. 

2.3 EXIT SIGNS 

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

B. Internally Lighted Signs: 

1. Operating at nominal voltage of 120 V ac or 277 V ac 
2. Lamps for AC Operation: LEDs; 50,000 hours minimum rated lamp life. 
3. Self-Powered Exit Signs (Battery Type): Internal emergency power unit. 

2.4 MATERIALS 

A. Metal Parts: 

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

B. Doors, Frames, and Other Internal Access: 

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

falling accidentally during relamping and when secured in operating position. 

C. Housings: 

1. Thermoplastic housing. 
2. Painted finish. 

D. Conduit: Electrical metallic tubing, minimum 3/4 inch (21 mm) in diameter. 

2.5 METAL FINISHES 

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

2.6 LUMINAIRE SUPPORT COMPONENTS 

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

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

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

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

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

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

A. Comply with NECA 1. 

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

3.3 IDENTIFICATION 

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

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

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

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

3.5 STARTUP SERVICE 

A. Perform startup service: 

1. Charge emergency power units and batteries minimum of one hour and depress 
switch to conduct short-duration test. 

3.6 ADJUSTING 

A. Adjustments: Within 12 months of date of Substantial Completion, provide on-site visit 
to do the following: 

1. Inspect all luminaires. Replace lamps, emergency power units, batteries, signs, or 
luminaires that are defective. 

a. Parts and supplies shall be manufacturer's authorized replacement parts and 
supplies. 

2. Conduct short-duration tests on all emergency lighting. 

END OF SECTION 26 52 13 
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SECTION 26 56 19 - LED EXTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Exterior solid-state luminaires that are designed for and exclusively use LED 
lamp technology. 

2. Luminaire supports. 
3. Luminaire-mounted photoelectric relays. 

B. Related Requirements: 

1. Section 260943 "Distributed Intelligence Based Lighting Controls" for automatic 
control of lighting. 

1.3 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color rendering index. 

C. Fixture: See "Luminaire." 

D. LED: Light-emitting diode. 

E. IP: International Protection or Ingress Protection Rating. 

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

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

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of luminaire. 
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1. Arrange in order of luminaire designation. 
2. Include data on features, accessories, and finishes. 
3. Include physical description and dimensions of luminaire. 
4. Include life, output (lumens, CCT, and CRI), and energy-efficiency data. 

a. Manufacturer's Certified Data: Photometric data certified by manufacturer's 
laboratory with a current accreditation under the NVLAP for Energy 
Efficient Lighting Products. 

5. Wiring diagrams for power, control, and signal wiring. 
6. Photoelectric relays. 
7. Means of attaching luminaires to supports and indication that the attachment is 

suitable for components involved. 

B. Shop Drawings: For nonstandard or custom luminaires. 

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

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

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

1.5 INFORMATIONAL SUBMITTALS 

A. Sample warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires and photoelectric relays to include 
operation and maintenance manuals. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

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

1. Diffusers and Lenses: One for every 50 of each type and rating installed. 
2. Globes and Guards: One for every 50 of each type and rating installed. 

1.8 QUALITY ASSURANCE 

A. Provide luminaires from a single manufacturer for each luminaire type. 

B. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure 
color consistency among luminaires. 
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1.9 DELIVERY, STORAGE, AND HANDLING 

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

1.10 FIELD CONDITIONS 

A. Verify existing and proposed utility structures prior to the start of work associated with 
luminaire installation. 

B. Mark locations of exterior luminaires for approval by Architect prior to the start of 
luminaire installation. 

1.11 WARRANTY 

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

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

a. Structural failures, including luminaire support components. 
b. Faulty operation of luminaires and accessories. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 

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

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

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

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

2.2 LUMINAIRE REQUIREMENTS 

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

B. NRTL Compliance: Luminaires shall be listed and labeled for indicated class and 
division of hazard by an NRTL. 

C. UL Compliance: Comply with UL 1598 and U.L. Listed for wet location if indicated. 
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D. Luminaire CRI: Minimum of 70 CRI unless noted otherwise or is specific to wildlife 
lighting requirements. 

E. Luminaire CCT: 5000K unless noted otherwise on Drawings or is specific to wildlife 
lighting requirements. 

F. Luminaire Rated Lamp Life: As comparable with luminaire model specified on 
Drawings. 

G. Internal driver. 

H. Nominal Operating Voltage: 120 V ac. 

I. Standards: 

1. ENERGY STAR certified. 
2. RoHS compliant. 
3. Recessed luminaires shall comply with NEMA LE 4. 
4. UL Listing: Listed for damp or wet location as indicated on drawings and in part 

numbers specified on the drawings. 
5. Industrial luminaires Class 1, Division 2 Group. 
6. Ratings below as indicated on drawings and in part numbers specified on the 

drawings: 
a. NEMA 4X 
b. IP 54 
c. IP 66 
d. IP 67 

2.3 MATERIALS 

A. Metal Parts: Free of burrs and sharp corners and edges. 

B. Sheet Metal Components: Corrosion-resistant aluminum or Stainless steel. Form and 
support to prevent warping and sagging. 

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

D. Lens and Refractor Gaskets: Use heat- and aging-resistant resilient gaskets to seal and 
cushion lenses and refractors in luminaire doors. 

E. Housings: 

1. Rigidly formed, weather- and light-tight enclosure that will not warp, sag, or 
deform in use. 

2. Provide filter/breather for enclosed luminaires. 
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F. Factory-Applied Labels: Comply with UL 1598. Labels shall be located where they will 
be readily visible to service personnel, but not seen from normal viewing angles where 
located in place. 

1. Label shall include the following characteristics: 

a. CCT and CRI for all luminaires. 

2.4 FINISHES 

A. Variations in Finishes: Noticeable variations in same piece are unacceptable. 

B. Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and -
tested luminaire before shipping. Where indicated, match finish process and color of 
pole or support materials. 

C. Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal 
Finishes Manual for Architectural and Metal Products" for recommendations for 
applying and designating finishes. 

1. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes. 

2. Natural Satin Finish: Provide fine, directional, medium satin polish (AA-M32); 
buff complying with AA-M20 requirements; and seal aluminum surfaces with 
clear, hard-coat wax. 

3. Class I, Clear-Anodic Finish: AA-M32C22A41 (Mechanical Finish: Medium 
satin; Chemical Finish: Etched, medium matte; Anodic Coating: Architectural 
Class I, clear coating 0.018 mm or thicker) complying with AAMA 611. 

4. Class I, Color-Anodic Finish: AA-M32C22A42/A44 (Mechanical Finish: 
Medium satin; Chemical Finish: Etched, medium matte; Anodic Coating: 
Architectural Class I, integrally colored or electrolytically deposited color coating 
0.018 mm or thicker), complying with AAMA 611. 

a. Color: As selected from manufacturer's standard catalog of colors. 

D. Factory-Applied Finish for Steel Luminaires: Comply with NAAMM's "Metal Finishes 
Manual for Architectural and Metal Products" for recommendations for applying and 
designating finishes. 

1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, to remove dirt, 
oil, grease, and other contaminants that could impair paint bond. Grind welds and 
polish surfaces to a smooth, even finish. Remove mill scale and rust, if present, 
from uncoated steel, complying with SSPC-SP 5/NACE No. 1 or SSPC-SP 8. 

2. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats 
of primer and two finish coats of high-gloss, high-build polyurethane enamel. 

a. Color: As selected from manufacturer's standard catalog of colors. 
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2.5 LUMINAIRE SUPPORT COMPONENTS 

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

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

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

C. Examine walls, roofs, canopy ceilings and overhang ceilings for suitable conditions 
where luminaires will be installed. 

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

3.2 GENERAL INSTALLATION REQUIREMENTS 

A. Comply with NECA 1. 

B. Fasten luminaire to structural support. 

C. Supports: 

1. Sized and rated for luminaire weight. 
2. Able to maintain luminaire position after cleaning and relamping. 
3. Support luminaires without causing deflection of finished surface. 
4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 

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

D. Wall-Mounted Luminaire Support: 

1. Attached to structural members in walls. 
2. Do not attach luminaires directly to gypsum board. 

E. Wiring Method: Install cables in raceways. Conceal raceways and cables. 

F. Install luminaires level, plumb, and square with finished grade unless otherwise 
indicated. Install luminaires at heights as indicated on Drawings. 

G. Coordinate layout and installation of luminaires with other construction. 
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H. Adjust luminaires that require field adjustment or aiming.  

I. Comply with requirements in Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables" and Section 260533 "Raceways and Boxes for Electrical 
Systems" for wiring connections and wiring methods. 

3.3 BOLLARD LUMINAIRE INSTALLATION: 

A. Align units for optimum directional alignment of light distribution. 

1. Install on concrete base with top 6 inches above finished grade or surface at 
luminaire location. Cast conduit into base, and shape base to match shape of 
bollard base. Finish by troweling and rubbing smooth. Concrete materials, 
installation, and finishing are specified in Section 033000 "Cast-in-Place 
Concrete." 

3.4 INSTALLATION OF INDIVIDUAL GROUND-MOUNTED LUMINAIRES 

A. Install on concrete base with top 6 inches above finished grade or surface at luminaire 
location. Cast conduit into base, and finish by troweling and rubbing smooth. Concrete 
materials, installation, and finishing are specified in Section 033000 "Cast-in-Place 
Concrete." 

3.5 CORROSION PREVENTION 

A. Aluminum: Do not use in contact with earth or concrete. When in direct contact with a 
dissimilar metal, protect aluminum by insulating fittings or treatment. 

3.6 IDENTIFICATION 

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

3.7 FIELD QUALITY CONTROL 

A. Inspect each installed luminaire for damage. Replace damaged luminaires and 
components. 

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

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

A. Occupancy Adjustments: When requested within 12 months of date of Substantial 
Completion, provide on-site assistance in adjusting the direction of aim of luminaires to 
suit occupied conditions. Make up to two visits to Project during other-than-normal 
hours for this purpose. Some of this work may be required during hours of darkness. 

1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that 
are defective. 

2. Parts and supplies shall be manufacturer's authorized replacement parts and 
supplies. 

3. Adjust the aim of luminaires in the presence of the Architect. 

END OF SECTION 26 56 19 
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SECTION 31 20 00 – EARTH WORK 
  
 
1.1 INTENT 
 

It is the intent of these specifications to provide supplemental information to the contents of the 
construction drawings on the quality of materials, execution, measurement, etc. These 
specifications are general in nature and may contain products and requirements which are not 
applicable to the project. Discrepancies between these specifications and the construction 
drawings, either imagined or real, shall be brought to the attention of the Owner's Engineer for 
clarification. 

 
1.2 DESCRIPTION OF WORK 
 

Extent of earth work is indicated on drawings and includes but is not limited to: Preparation of 
subgrade for pavements; embankment for roadway; excavation and fill for site work; excavation of 
unsuitable material; excavation for stormwater system including ditches, channels, swales, 
detention areas, retention areas, etc.; excavation for Utilities: Refer to Section 9, not Work of this 
section. 

 
1.3 DEFINITIONS 
 

Excavation: Excavation consists of removal of material encountered to subgrade elevations 
indicated and subsequent disposal of materials removed. 

 
Embankment: Fill for roadways interior to right of way, does not include backfill of unsuitable 
material. Embankment may be used generically to indicate all types of fill except backfill of 
unsuitable material. 

 
Subbase: A constructed bed of material laid under a road or pavement base on the natural ground 
surface. 

 
Subgrade: The prepared natural ground beneath a road or pavement base. 

 
The terms subbase and subgrade are used generically in certain instances to indicate the material 
beneath a road or pavement base without regard as to whether the material is naturally occurring 
or not. It is the intent of these specifications to make a distinction where warranted. However, on 
the construction plans, such a distinction may not be shown. 

 
1.4 RELATED WORK 
 

Section 14  
 

1.5 QUALITY ASSURANCE 
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Codes and Standards: Perform all Work in compliance with applicable requirements of governing 
authorities having jurisdiction. 

 
Comply with the provisions of the following codes and standards, except as otherwise shown or 
specified: 

 
Standard Specifications for Road and Bridge Construction, Florida Department of Transportation, 
latest edition. Herein specified or shown on the plans as "Section XXX, FDOT Standard 
Specifications. 

 
Testing and Inspection: Contractor will engage an independent soil testing service for quality 
control testing during earth work operations. 

 
It will be the responsibility of the Contractor to coordinate all testing and inspections. Contractor 
shall employ, at his expense, an independent testing laboratory approved by the City Engineer. 
The Contractor shall notify the Owner's Engineer, testing service, and applicable agency 
inspectors 48 hours in advance of testing and inspections. 

 
1.6 SUBMITTALS 
 

Test Reports: Submit following applicable reports directly to Engineer from the testing services 
with copy to Contractor: Test reports on borrow material; field density test reports; optimum 
moisture-maximum density curves; gradation curves; bearing Test (LBR) for subbase or subgrade 
material; bearing Test (LBR) for base material. 

 
1.7 JOB CONDITIONS 
 

Site Information: Data on indicated subsurface conditions are not intended as representations or 
warranties of accuracy or continuity between soil borings. It is expressly understood that Owner 
will not be responsible for interpretations or conclusions drawn therefrom by Contractor. Data is 
made available for convenience of Contractor. 

 
Additional test borings and other exploratory operations may be made by Contractor at no cost to 
Owner. 

 
Underground Utilities: The plans show certain features of topography, and certain underground 
utilities, but they do not purport to show in complete detail all such lines or obstructions. Such 
topography and notes on the plans were inserted from records available and are for the 
Contractor's convenience only and shall not be used as a basis for claims of extra compensation. 
Whenever necessary to determine the location of existing pipes, valves, or other underground 
structures, the Contractor shall examine all available records and shall make all explorations 
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and excavations for such purpose. Any damage to existing facilities resulting from the Contractor's 
operations shall be immediately repaired by the Contractor at no cost to the Owner. 

 
Existing Utilities: Locate existing underground utilities in areas of Work. If utilities are to remain 
in place, provide adequate means of support and protection during earth work operations. 

 
Should uncharted or incorrectly charted piping or other utilities be encountered during excavation, 
consult utility owner immediately for directions. Cooperate with Owner and utility companies in 
keeping respective services and facilities in operation. 

  
Do not interrupt existing utilities serving facilities occupied and used by Owner or others during 
occupied hours, except when permitted, in writing, by Engineer and then only after acceptable 
temporary utility services have been provided. 

 
Provide minimum of 48 hours notice to utility owner and receive written notice to proceed before 
interrupting any utility. 

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

 
Protection of Persons and Property: Barricade open excavations occurring as part of this Work and 
post with warning lights. Operate warning lights as recommended by authorities having 
jurisdiction. 

 
Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earth work 
operations. Perform excavation by hand within drip- line of large trees to remain, and protect the 
root system from damage or dry out to the greatest extent possible. Maintain moist condition for 
root system and cover exposed roots with burlap. Paint root cuts of 1" diameter and larger with 
emulsified asphalt tree paint. 

 
1.8 SOIL MATERIALS 
 

Definitions: 
 

Satisfactory Soil Materials: Those materials complying with AASHTO soil classification groups 
A-1, A-2-4, A-2-5, A-3. 
Unsatisfactory Soil Materials: Those materials complying with AASHTO soil classification 
groups A-2-6, A-2-7, A-4, A-5, A-6, A-7, and A-8. Unsatisfactory materials include but are not 
limited to those materials containing roots and other 
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organic matter, trash, debris, frozen materials, and stones larger than three inches. Unsatisfactory 
materials also include manmade fills, refuse, or backfills from previous construction. 

 
Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, crushed slag, natural or crush sand with less than 15% passing No. 200 sieve and a limerock 
bearing ratio value of at least 40. 

 
Drainage Fill: Washed, evenly graded mixture of crushed stone, or crushed or uncrushed gravel, 
with 100% passing a 1-1/2" sieve and not more than 5% passing a No. 4 sieve. 

 
Backfill and Fill Materials: Satisfactory soil materials free of clay, rock, or gravel larger than two 
inches in any dimension, debris, waste, vegetable, and other deleterious matter and less than 15% 
passing No. 200 sieve. 

 
1.9 EXCAVATION 
 
 General: Excavation Work includes excavation to the lines, grades, and cross- sections indicated 

and includes excavation of pavements and other obstructions visible on ground surface; 
underground structures, utilities, and other items indicated to be demolished and removed; along 
with earth and other materials encountered. 

 
Unauthorized excavation consists of removal of materials beyond indicated lines, grades, and 
cross-sections without specific direction of Engineer. Unauthorized excavation, as well as 
remedial Work directed by Engineer, shall be at Contractor's expense. 

 
 Unsuitable Materials: Where muck, rock, clay, or other material within the limits of the roadway 

or other Work is unsuitable in its original position, the Contractor shall excavate materials to the 
cross sections indicated on the plans or as directed by the Engineer. The unsuitable material, when 
so directed, shall be stockpiled on site at a location selected by Owner except for material 
containing deleterious matter larger than two inches in diameter which shall be disposed of off-
site in accordance with applicable codes and regulations. The excavated area shall be backfilled 
with suitable material to the lines, grades, and elevations indicated on the plans in accordance with 
these specifications. 

  
Stability of Excavations: Slope sides of excavations to comply with local codes and ordinances 
having jurisdiction. Shore and brace where sloping is not possible because of space restrictions or 
stability of material excavated. 

 
Maintain sides and slopes of excavations in safe condition until completion of backfilling. 
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Provide materials for shoring and bracing, such as sheet piling, uprights, stringers, and cross-
braces, in good, serviceable condition. 

 
Establish requirement for trench shoring and bracing to comply with local codes and authorities 
having jurisdiction. 

 
Maintain shoring and bracing in excavations regardless of time period excavations will be open. 
Carry down shoring and bracing as excavation progresses. 

 
De-watering: Prevent surface water and subsurface or ground water from flowing into excavations 
and from flooding project site and surrounding area. De-watering will be included in proposal 
cost of all items. 

 
Do not allow water to accumulate in excavations. Remove water to prevent softening of foundation 
bottoms, undercutting footing, and soil changes detrimental to stability of subgrades and 
foundations. Provide and maintain pumps, well points, sumps, suction and discharge lines, and 
other de-watering system components necessary to convey water away from excavations. 

 
Establish and maintain temporary drainage ditches and other diversions outside excavation limits 
to convey rain water and water removed from excavations to collecting or runoff areas. Do not 
use trench excavations as temporary drainage ditches. 

 
Material Storage: Stockpile satisfactory excavated materials where directed, until required for 
backfill or fill. Place, grade, and shape stockpiles for proper drainage. 

 
Locate and retain soil materials away from edge of excavations. Do not store within drip lines of 
trees indicated to remain. 

 
Dispose of excess soil material and waste materials as herein specified. 

 
Excavation for Structures: Excavations shall be to the lines, grades, and elevations indicated and 
extending a sufficient distance from footings and foundations to permit placing and removal of 
concrete form work, installation of piping, other construction, and for inspection. 

 
In excavating for footings and foundations, take care not to disturb bottom of excavation. Excavate 
by hand to final grade just before concrete reinforcement is placed. Trim bottoms to required lines 
and grades to leave solid base to receive other Work. 

 
Excavation for Pavements: Excavation under pavements shall be to the lines, grades, and 
elevations as indicated. 
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Excavation for Stormwater Systems: Excavation shall be to the lines, grades, and cross-sections 
indicated. 

 
1.10 BACKFILL, FILL, AND EMBANKMENT 
 

General: Backfill, fill, and embankment work includes fill to the lines, grades, and cross-sections 
indicated. Place acceptable soil material in layers to required elevations, for each area 
classification as contained herein. 

 
Ground Surface Preparation: Remove vegetation, debris, unsatisfactory soil materials, 
obstructions, and deleterious materials from ground surface prior to placement of fills. Flow, strip, 
or break-up sloped surfaces steeper than one vertical to four horizontal so that fill material will 
bond with existing surface. 

 
When existing ground surface has a density less than that specified under "Compaction" for 
particular area classification, break up ground surface, pulverize, moisture-condition to optimum 
moisture content, and compact to required depth and percentage of maximum density. 

  
Placement and Compaction: Place backfill and fill materials in layers not more than 12" in loose 
depth for material compacted by heavy compaction equipment, and not more than six inches in 
loose depth for material compacted by hand- operated tampers. 

 
Before compaction, moisten or aerate each layer as necessary to provide optimum moisture content. 
Compact each layer to required percentage of maximum dry density or relative dry density for 
each area classification. Do not place backfill or fill material on unsuitable material unless so 
indicated on plans. 

 
Place backfill and fill materials evenly adjacent to structures, piping, or conduit to required 
elevations. Take care to prevent wedging action of backfill against structures or displacement of 
piping or conduit by carrying material uniformly around structure, piping, or conduit to 
approximately same elevation in each lift. 

 
Placing in Unstable Areas: Where the material is deposited in water or on low swampy ground 
that will not support the weight of hauling equipment, the fill shall be constructed by dumping 
successive loads in a uniformly distributed layer of a thickness not greater than necessary to 
support the hauling equipment while placing subsequent layers. At the point where hauling 
equipment will be supported by the embankment, fill will be placed in successive layers of not 
more than eight inches, measured loose, for the full width of the area and to the necessary 
thickness. 

 
Placing on Steep Slopes: When embankments are constructed on a hillside 
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sloping more than 20 degrees from the horizontal, the surface of the original ground on which the 
embankment is to be placed shall be plowed deeply to cut into steps, as directed, before filling is 
started. 

 
Placing Outside Standard Minimum Slope: Where material is unsuitable for normal embankment 
construction is to be used in the embankment outside the standard minimum slope (approximately 
2 to 1), such material shall be placed in layers of not more than 18 inches in thickness, measured 
loose. Material which is suitable for normal embankment but which is being placed outside such 
standard minimum slope, may also be placed in 18 inch layers. 

 
Backfill excavations as promptly as Work permits, but not until completion of the following: 
Inspection, testing, approval, and recording locations of underground utilities; removal of concrete 
form work, no form work will be allowed to remain in place; removal of shoring and bracing and 
backfilling of voids with satisfactory materials; removal of trash and debris. 

 
1.11 GRADING 
 

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

 
Grading Outside Building Lines: Grade areas adjacent to building lines to drain away from 
structures and to prevent ponding. 

 
Finish surface free from irregular surface changes and as follows: 

 
Lawn or Unpaved Areas: Finish areas to receive topsoil to within not more than 0.10' above or 
below required subgrade elevations. 

 
Walks: Shape surface of areas under walks to line, grade, and cross-section, with finish surface 
not more than 0.10' above or below required subgrade elevation. 

  
Ditches, Channels, and Swales: Shape to line, grade, and cross-section, with finish surface not 
more than 0.10' above or below required elevations and such that no water will be impounded 
unless so indicated on plans. 

 
Pavements: Shape surface of areas under pavement to line, grade, and cross- section with finish 
surface not more than ½" above or below required subgrade elevation. 

 
Compaction: After grading, compact surfaces to the depth and indicated percentages of maximum 
or relative density for each area classification. 
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1.12 COMPACTION 
 

General: Control soil compaction during construction providing minimum percentage of density 
specified for each layer of material for the area classification indicated below. 

 
Percentage of Maximum Density Requirements: Compact soil to not less than the following 
percentages of maximum density determined in accordance with AASHTO T-180. 

 
Drainage Structures: Unless noted otherwise on plans, compact each layer of backfill or fill 
material at 95% maximum density and top 12" of subgrade at 98% maximum density. 

 
Pavement: Unless noted otherwise on plans, compact each layer of backfill or fill material at 95% 
maximum density. Compact the top layer as shown on the plans to the specified maximum density. 
The subgrade or subbase shall have a minimum Limerock Bearing Ratio (LBR) of 40. In the event 
that the required LBR cannot be achieved using the native or fill material, then the subgrade or 
subbase shall be stabilized in accordance with other Division 2 sections for stabilization. 

  
Stormwater System: Unless noted other on plans, compact top eight inches and each layer of 
backfill or fill material at 95% maximum density. 

 
Lawn or Unpaved Areas: Unless noted otherwise on plans, compact top six inches and each layer 
of backfill or fill material at 90% maximum density or to the density of existing soils. 

 
Walkways, Slabs, Ditch Pavement, and Miscellaneous Structures: Unless noted otherwise on 
plans, compact top eight inches of subgrade and each layer of backfill or fill material at 95% 
maximum density. 

 
Retaining wall footings: Compact the existing soils, prior to the placement of fill soils, until a 
density of 95% of the Modified Proctor (ASTM D-1557) maximum dry density is achieved to a 
depth of two (2) feet below compacted grade. 

 
Moisture Control: Where subgrade or layer of soil material must be moisture conditioned before 
compaction, uniformly apply water to surface of subgrade, or layer of soil material, to prevent 
free water appearing on surface during or subsequent to compaction operations. 

 
Remove and replace, or scarify and air dry, soil material that is too wet to permit compaction to 
specified density. Soil material that has been removed because it is too wet to permit compaction 
may be stockpiled or spread and allowed to dry. 
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Assist drying by discing, harrowing, or pulverizing until moisture content is reduced to a 
satisfactory value. 

 
1.13 TESTING AND INSPECTION REQUIREMENTS 
 

General: Testing and inspection requirements may also be contained on the plans for coordination 
purposes. In the event of a discrepancy between the requirements contained herein and those shown 
on the plans, the more stringent of the two shall apply unless directed otherwise by the Owner's 
Engineer. 

 
Sub-Grade/Sub-Base: Testing and inspection of the subgrade/subbase shall include the following. 
Allow testing service to inspect and approve subgrade/subbase before further construction Work 
is performed. 

  
Bearing Value: One limerock baring ratio test shall be performed for each material source or as 
material changes. Test method shall be in accordance with FDOT requirements. 

 
Maximum Density/Optimum Moisture Content: One test shall be performed in accordance with 
AASHTO T-180/ASTM D-1557 for each soil type. 

 
Field Density and Thickness: One test and thickness measurement shall be performed for each 
500 linear feet of roadway or 750 square yards of pavement with not less than three tests. Field 
density test shall be in accordance with AASHTO T-191/ASTM D-1556 (sand cone method) or 
AASHTO T-204/ASTM D- 2937 (drive cylinder method). 

 
Fill and Backfill under Roadways and Structures: Testing and inspection shall include the 
following: 

 
Maximum Density/Optimum Moisture Content: One test shall be performed in accordance with 
AASHTO T-180/ASTM D-1557 for each soil type. 

 
Field Density and Thickness: One test and thickness measurement shall be performed on 
alternating lifts for each 500 linear feet of roadway or 750 square yards of pavement with not less 
than three tests per lift. Field density test shall be in accordance with AASHTO T-191/ASTM D-
1556 (sand cone method) or AASHTO T-204/ASTM D-2937 (drive cylinder method). 

 
Gradation: One gradation test shall be performed for each soil type in accordance with AASHTO 
M-92. 

 
Stormwater Systems: Upon completion of earth work for a stormwater system to the lines, grades, 
and elevations indicated on the plans, the system shall be subject to a visual inspection prior to 
stabilization by vegetation. 
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Testing and/or inspections which must be repeated due to unsatisfactory results will be at no 
additional cost to the Owner. 

 
1.14 MAINTENANCE 
 

Protection of Graded Areas: Protect newly-graded areas from traffic and erosion. Keep free of 
trash and debris. Erosion control shall be by stabilizing vegetation, either permanent or temporary, 
placed within five days of grading. 

 
Repair and re-establish grades in settled, eroded, and rutted areas to specified tolerances. 

 
Reconditioning Compacted Areas: Where completed compacted areas are disturbed by 
subsequent construction operations or adverse weather, scarify surface, re-shape and compact to 
required density prior to further construction. 

 
Settling: Where settling is measurable or observable at excavated areas during general project 
warranty period, remove surface (pavement, lawn, or other finish), add backfill material, compact, 
and replace surface treatment. Restore appearance, quality, and condition of surface or finish to 
match adjacent Work and eliminate evidence of restoration to greatest extent possible. 

 
1.15 DISPOSAL OF EXCESS AND WASTE MATERIALS 
 

Removal to Designated Areas on Owner's Property: Transport acceptable excess excavated 
material to designated soil storage areas on Owner's property. Stockpile soil or spread as directed 
by Engineer. 

  
Removal from Owner's Property: Remove waste materials, including unacceptable excavated 
material, trash, and debris, and dispose of off Owner's property. 

 
1.16 MEASUREMENT AND PAYMENT 
 

General: The contract unit price for the various items shall be compensation in full for furnishing 
all materials, labor, equipment, tools, and incidentals necessary for completion in every detail in 
accordance with the plans and specifications. There will be no direct payment for clean-up and 
restoration of property. Payment for the Work of this section may be by areal measure, volumetric 
measure, per unit, or lump sum as shown on the proposal. 

 
Areal Payment: When payment is on an areal basis, the quantities to be paid for shall be the areal 
extent of Work as calculated by the method coordinates, unless the Engineer determines that 
another method of calculation will provide a more 
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accurate result. The work in-place shall be measured by field survey and payment based on the 
calculations by the Engineer, unless otherwise specified herein. Payment shall only include Work 
to the lines and grades shown on the plans or directed by the Engineer. 
Quantities shown on the proposal form are the Engineer's estimate of the Work in- place. 
Differences in the actual measure of the material and the estimated measure of material will not 
constitute a change in the scope of the Work or be a basis for claim by the Contractor. 

 
Volumetric Payment: When payment is on a volumetric basis, the quantities to be paid for shall 
be the volume between the original and final position of the Work as calculated by the method of 
average end area, unless the Engineer determines that another method of calculation will provide 
a more accurate result. The Work in-place shall be measured by field survey and payment based 
on the calculations by the Engineer, unless otherwise specified herein. Payment shall only include 
Work to the lines and grades shown on the plans or directed by the Engineer. Quantities shown 
on the proposal form are the Engineer's estimate of the Work in- place. Differences in the actual 
measure of the material and the estimated measure of the material will not constitute a change in 
the scope of Work or be a basis for claim by the Contractor. 

 
Lump Sum Payment: When payment is on a lump sum basis, Engineer estimated in-place 
quantities of the Work may be provided on the proposal form for the benefit of the Contractor. 
Differences between actual quantities and estimated quantities will not be a basis for claim by the 
Contractor. It shall be the responsibility of the Contractor to familiarize himself with the scope of 
Work and necessary requirements thereto. 

 
Excavation and Embankment: There will be no direct payment for excavation and embankment. 
Full compensation for this Work will be included in the contract price for earth work. 

 
Compaction: There will be no direct payment for compaction. Full compensation for this Work 
will be included in the contract price for earth work, excavation and embankment, grading, and 
subbase. 

 
Unsuitable Materials: The contract unit price shall be compensation in full for the excavation and 
backfilling of one cubic yard, in-place. Measurement shall be as specified under Section 8. 

 
Grading: There will be direct payment for grading. Full compensation for this Work will be 
included in the contract unit price for earth work. 

 
Earth Work: The contract price, LUMP SUM, shall be compensation in full for regular excavation 
and embankment or fill, necessary borrow, compaction, 

 
grading, and stabilization necessary to construct to the lines, grades, and cross- sections indicated. 

 
END OF SECTION 31 20 00 
 
 
 
 

 
 
 



MCEI 259.23B                               EARTH WORK                                      31 20 00-12 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THIS PAGE INTENTIONALLY LEFT BLANK 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 



JRA #25871                        CHAIN LINK FENCES AND GATES 32 31 13 - 1 

BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 

SECTION 32 31 13 - CHAIN LINK FENCES AND GATES 

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. Chain-link fences. 
2. Swing gates. 

B. Related Requirements: 

1. Section 03 31 00 “Cast-in-Place Concrete” for cast-in-place concrete and post 
footings. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for the following: 

a. Fence and gate posts, rails, and fittings. 
b. Chain-link fabric, reinforcements, and attachments. 
c. Gates and hardware. 

B. Shop Drawings: For each type of fence and gate assembly. 

1. Include plans, elevations, sections, details, and attachments to other work. 
2. Include accessories, hardware, gate operation, and operational clearances. 

C. Samples for Initial Selection: For each type of factory-applied finish. 
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D. Samples for Verification: For each type of component with factory-applied finish, 
prepared on Samples of size indicated below: 

1. Polymer-Coated Components: In 6-inch lengths for components and on full-sized 
units for accessories. 

E. Delegated-Design Submittal: For structural performance of chain-link fence and gate 
frameworks, including analysis data signed and sealed by the qualified professional 
engineer responsible for their preparation. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of chain-link fence, and gate. 

B. Product Test Reports: For framework strength according to ASTM F1043, for tests 
performed by manufacturer and witnessed by a qualified testing agency. 

C. Field quality-control reports. 

D. Sample Warranty: For special warranty. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: For testing fence grounding; member company of NETA 
or an NRTL. 

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing. 

1.6 FIELD CONDITIONS 

A. Field Measurements: Verify layout information for chain-link fences and gates shown on 
Drawings in relation to property survey and existing structures. Verify dimensions by 
field measurements. 

1.7 WARRANTY 

A. Special Warranty: Installer agrees to repair or replace components of chain-link fences 
and gates that fail in materials or workmanship within specified warranty period. 

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

a. Failure to comply with performance requirements. 
b. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 
c. Faulty operation of gate operators and controls. 
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2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 
00 "Quality Requirements," to design chain-link fence and gate frameworks. 

B. Structural Performance: Chain-link fence and gate frameworks shall withstand the design 
wind loads and stresses for fence height(s) and under exposure conditions indicated 
according to ASCE/SEI 7. 

1. Design Wind Load: As indicated on Drawings. 

a. Minimum Post Size: Determine according to ASTM F1043 for post spacing 
not to exceed 10 feet for Material Group IA, ASTM F1043, Schedule 40 steel 
pipe. 

b. Minimum Post Size and Maximum Spacing: Determine according to 
CLFMI WLG 2445, based on mesh size and pattern specified. 

C. Lightning Protection System: Maximum resistance-to-ground value of 25 ohms at each 
grounding location along fence under normal dry conditions. 

2.2 CHAIN-LINK FENCE FABRIC 

A. General: Provide fabric in one-piece heights measured between top and bottom of outer 
edge of selvage knuckle or twist according to "CLFMI Product Manual" and requirements 
indicated below: 

1. Fabric Height: 72 inches or as indicated on Drawings. 

. 
2. Steel Wire for Fabric: Wire diameter of 0.192 inch.  

a. Mesh Size: 2 inches.  
b. Polymer-Coated Fabric: ASTM F668, Class 2b over zinc-coated steel wire. 

1) Color: Black, according to ASTM F934. 

c. Coat selvage ends of metallic-coated fabric before the weaving process with 
manufacturer's standard clear protective coating. 

3. Selvage: Knuckled at both selvages. 
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2.3 FENCE FRAMEWORK 

A. Posts and Rails: ASTM F1043 for framework, including rails, braces, and line; terminal; 
and corner posts. Provide members with minimum dimensions and wall thickness 
according to ASTM F1043 based on the following: 

1. Fence Height: 72 inches or as indicated on Drawings. 
2. Light-Industrial-Strength Material: Group IC-L, round steel pipe.  

a. Line Post: 2.875 inches in diameter. 
b. End, Corner, and Pull Posts: 2.875 inches.  

3. Heavy-Industrial-Strength Material: Group IA, round steel pipe, Schedule 40.  

a. Line Post: 2.875 inches in diameter. 
b. End, Corner, and Pull Posts: 4.0 inches in diameter. 

4. Horizontal Framework Members: Top and bottom rails according to ASTM F1043. 

a. Top Rail: 1.66 inches in diameter. 

5. Polymer coating over metallic coating. 

a. Color: Black, according to ASTM F934. 

2.4 TENSION WIRE 

A. Polymer-Coated Steel Wire: 0.177-inch diameter, tension wire according to 
ASTM F1664, Class 2b over zinc-coated steel wire. 

1. Color: Black, according to ASTM F934. 

2.5 SWING GATES 

A. General: ASTM F900 for gate posts and swing gate types. 

1. Gate Leaf Width: 36 inches or as indicated on Drawings. 
2. Framework Member Sizes and Strength: Based on gate fabric height of 72 inches 

or less. 

B. Pipe and Tubing: 

1. Zinc-Coated Steel: ASTM F1043 and ASTM F1083; protective coating and finish 
to match fence framework manufacturer's standard protective coating and finish. 

2. Gate Posts: Round tubular steel.  
3. Gate Frames and Bracing: Round tubular steel. 
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C. Frame Corner Construction: assembled with corner fittings. 

D. Hardware: 

1. Hinges: 360-degree inward and outward swing. 
2. Latch: Permitting operation from both sides of gate with provision for padlocking 

accessible from both sides of gate. 

2.6 FITTINGS 

A. Provide fittings according to ASTM F626. 

B. Post Caps: Provide for each post. 

1. Provide line post caps with loop to receive tension wire or top rail. 

C. Rail and Brace Ends: For each gate, corner, pull, and end post. 

D. Rail Fittings: Provide the following: 

1. Top Rail Sleeves: Pressed-steel or round-steel tubing not less than 6 inches long. 
2. Rail Clamps: Line and corner boulevard clamps for connecting intermediate and 

bottom rails to posts. 

E. Tension and Brace Bands: Pressed steel. 

F. Tension Bars: Steel, length not less than 2 inches shorter than full height of chain-link 
fabric. Provide one bar for each gate and end post, and two for each corner and pull post, 
unless fabric is integrally woven into post. 

G. Truss Rod Assemblies: Steel, hot-dip galvanized after threading rod and turnbuckle or 
other means of adjustment. 

H. Tie Wires, Clips, and Fasteners: According to ASTM F626. 

1. Standard Round Wire Ties: For attaching chain-link fabric to posts, rails, and 
frames, according to the following: 

a. Hot-Dip Galvanized Steel: 0.148-inch diameter wire. 

I. Finish: 

1. Metallic Coating for Pressed Steel or Cast Iron: Not less than 1.2 oz./sq. ft. 
(366 g/sq. m) of zinc. 

a. Polymer coating over metallic coating. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements 
for a certified survey of property lines and legal boundaries, site clearing, earthwork, 
pavement work, and other conditions affecting performance of the Work. 

1. Do not begin installation before final grading is completed unless otherwise 
permitted by Architect. 

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

3.2 PREPARATION 

A. Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 500 
feet or line of sight between stakes. Indicate locations of utilities, lawn sprinkler system, 
underground structures, benchmarks, and property monuments. 

3.3 CHAIN-LINK FENCE INSTALLATION 

A. Install chain-link fencing according to ASTM F567 and more stringent requirements 
specified. 

1. Install fencing on established boundary lines inside property line. 

B. Post Excavation: Drill or hand-excavate holes for posts to diameters and spacings 
indicated, in firm, undisturbed soil. 

C. Post Setting: Set posts by mechanically driving into soil at indicated spacing into firm, 
undisturbed soil. 

1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold 
in position during setting with concrete or mechanical devices. 

2. Mechanically Driven Posts: Drive into soil to depth of 36 inches. Protect post top 
to prevent distortion. 

D. Terminal Posts: Install terminal end, corner, and gate posts according to ASTM F567 and 
terminal pull posts at changes in horizontal or vertical alignment of 30 degrees or more. 
For runs exceeding 500 feet (152 m), space pull posts an equal distance between corner 
or end posts. 

E. Line Posts: Space line posts uniformly at 10 feet o.c. 
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F. Post Bracing and Intermediate Rails: Install according to ASTM F567, maintaining 
plumb position and alignment of fence posts. Diagonally brace terminal posts to adjacent 
line posts with truss rods and turnbuckles. Install braces at end and gate posts and at both 
sides of corner and pull posts. 

1. Locate horizontal braces at midheight of fabric 72 inches or higher, on fences with 
top rail, and at two-third fabric height on fences without top rail. Install so posts are 
plumb when diagonal rod is under proper tension. 

G. Tension Wire: Install according to ASTM F567, maintaining plumb position and 
alignment of fence posts. Pull wire taut, without sags. Fasten fabric to tension wire with 
0.120-inch diameter hog rings of same material and finish as fabric wire, spaced a 
maximum of 24 inches o.c. Install tension wire in locations indicated before stretching 
fabric. Provide horizontal tension wire at the following locations: 

1. Extended along bottom of fence fabric. Install top tension wire through post cap 
loops. Install bottom tension wire within 6 inches of bottom of fabric and tie to each 
post with not less than same diameter and type of wire. 

H. Top Rail: Install according to ASTM F567, maintaining plumb position and alignment of 
fence posts. Run rail continuously through line post caps, bending to radius for curved 
runs and terminating into rail end attached to posts or post caps fabricated to receive rail 
at terminal posts. Provide expansion couplings as recommended in writing by fencing 
manufacturer. 

I. Intermediate and Bottom Rails: Secure to posts with fittings. 

J. Chain-Link Fabric: Apply fabric to outside of enclosing framework. Leave 1-inch bottom 
clearance between finish grade or surface and bottom selvage unless otherwise indicated. 
Pull fabric taut and tie to posts, rails, and tension wires. Anchor to framework so fabric 
remains under tension after pulling force is released. 

K. Tension or Stretcher Bars: Thread through fabric and secure to end, corner, pull, and gate 
posts, with tension bands spaced not more than 15 inches o.c. 

L. Tie Wires: Use wire of proper length to firmly secure fabric to line posts and rails. Attach 
wire at one end to chain-link fabric, wrap wire around post a minimum of 180 degrees, 
and attach other end to chain-link fabric according to ASTM F626. Bend ends of wire to 
minimize hazard to individuals and clothing. 

1. Maximum Spacing: Tie fabric to line posts at 12 inches o.c. and to braces at 24 
inches o.c. 

3.4 GATE INSTALLATION 

A. Install gates according to manufacturer's written instructions, level, plumb, and secure for 
full opening without interference. Attach fabric as for fencing. Attach hardware using 
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tamper-resistant or concealed means. Install ground-set items in concrete for anchorage. 
Adjust hardware for smooth operation. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests. 

3.6 ADJUSTING 

A. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, 
excessive deflection, distortion, nonalignment, misplacement, disruption, or malfunction, 
throughout entire operational range. Confirm that latches and locks engage accurately and 
securely without forcing or binding. 

B. Lubricate hardware and other moving parts. 

3.7 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain chain-link fences and gates. 

END OF SECTION 32 31 13 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 33 10 00 - WATER DISTRIBUTION SYSTEM 
 
1.1 INTENT 
 

It is the intent of these specifications to provide supplemental information to the contents of the 
construction drawings on the quality of materials, execution, measurement, etc.  These 
specifications are general in nature and may contain products and requirements which are not 
applicable to the project.  Discrepancies between these specifications and the construction 
drawings, either imaged or real, shall be brought to the attention of the engineer for clarification. 

 
1.2 DESCRIPTION OF WORK 
 

Extent of work is shown on the drawings. 
 

Domestic water system work includes but is not limited to:  Water mains, service laterals, 
appurtenances. 

 
Comply with the requirements of applicable Section 2 sections for excavation and backfilling 
required in connection with water distribution system work. 

 
Comply with requirements of applicable Section 2 sections for concrete work required in 
connection with water distribution system work. 
 
Comply with requirements of applicable section of UFC 3-230-10A, Unified Facilities Criteria, 
Water Supply: Water Distribution. 
 
Comply with requirement of applicable sections of UFC 3-600-01, Unified Facilities Criteria, Fire 
Protection Engineering for Facilities. 

 
1.3 QUALITY ASSURANCE 
 

Codes and Standards:  Perform all work in compliance with applicable requirements of governing 
authorities having jurisdiction and the applicable standards of the American Water Works 
Association (AWWA). 

 
Testing and Inspection Service:  Employ, at Contractor's expense, testing laboratory to perform 
bacteriological testing of water mains. 

 
It will be the responsibility of the Contractor to coordinate all testing and inspections.  The 
Contractor shall notify the engineer, testing service, and applicable agency inspectors 48 hours in 
advance of testing and inspections. 

 
1.4 SUBMITTALS 
 

Prior to construction commencement, the Contractor shall submit for approval by the engineer 
manufacturer's certifications and cut sheets for the following items: water main pipe, fittings, 
tapping sleeves, appurtenances.  Test Reports:  Submit the following applicable reports directly to 
the Engineer from the testing services with copy to Contractor:  Bacteriological Test Reports. 
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1.5 PRODUCTS 
 

General:  All materials shall be accordance with the Material Standard and shall, in no event, be 
less than that necessary to conform to the requirements of any applicable law, ordinances, and 
codes. 

 
All materials shall be new, unused, and correctly designed.  They shall be of standard, first grade 
quality and intended for the use for which they are offered.  Materials or equipment which, in the 
opinion of the enginer, are inferior or of a lower grade than indicated, specified, or required will 
not be accepted. 

 
1.6 WATER MAINS 
 

General:  Water main pipe shall be as shown on the drawings. 
 
1.7 POLYVINYL CHLORIDE (PVC) PIPE - SMALLER THAN 4" 
 

Pipe:  All PVC pipe less than four inches in diameter shall be manufactured in accordance with 
ASTM D-2241, with a standard dimension ratio (SDR) of SDR 21, rated pressure 200 psi, and bear 
the National Sanitation Foundation Seal for potable water pipe. 

 
All PVC pipe shall be marked using a solid No. 10 copper wire buried between 3 and 6 inches 
above the top of the pipe.  Backfill shall be carefully placed to a depth of 3 inches by hand to assure 
that the wire is secured in place over the pipe.  It is the intent of the paragraph to provide a means 
to locate PVC pipe using standard pipe location equipment.  The wire shall be carried up through 
valve boxes and terminated at least 2 feet above the ground line to permit connecting of location 
equipment.  Excess wire at valve boxes shall be neatly rolled and stored in the valve box for easy 
accessibility.  Number 10 locating wire splice shall be heat sealed or water proof splicing connector. 

 
Joints:  Joints shall be "push-on" and shall meet all requirements of ASTM Standard D-3139.  Each 
bell shall be an integral wall section joint assembly using elastomeric-gasket seals.  All gaskets 
shall meet all requirements for performance as specified by ASTM Standard F-477. 

 
Pipe Marking:  All pipe shall be marked as prescribed in ASTM 3-2241, i.e., nominal pipe size, 
type of plastic pipe material, pipe dimension ratio, pressure rating, ASTM specification designation 
number manufacturer's name and code, and the National Sanitation Foundation Seal for potable 
water. 

 
1.8 FITTINGS 
 

General:  Fittings three inches and larger shall be ductile iron manufactured in accordance with 
AWWA Standard C-110/A21.10 or C-153/A21.53.  The minimum pressure rating for fittings shall 
be 250 psi. 

 
Coating:  All fittings furnished shall be cement mortar lined and coated in accordance with AWWA 
Standard C-104. 

 
Anchoring Devices:  All anchoring devices shall be suitable for use with mechanical joint fittings 
meeting ANSI/AWWA Standards C-110, and/or C-111. 

 
All anchoring devices shall be constructed of ductile iron (at least ASTM A536 Grade 70-50-05) 
and manufactured in accordance with ANSI/AWWA C-110 and/or C-111. 
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All anchoring devices shall have a sufficient number of set screws so as to properly restrain various 
fittings or pipes at the rated pressure without the need for additional thrust restraint. 

 
Retainer Glands:  Mechanical joint restraint shall be incorporated in the design of the follower 
gland and shall include a restraining mechanism which, when actuated, imparts multiple wedging 
action against the pipe, increasing its resistance as the pressure increases.  Flexibility of the joint 
shall be maintained after burial.  Glands shall be manufactured of ductile iron conforming to ASTM 
A 536-80.  Restraining devices shall be of ductile iron heat treated to a minimum hardness of 370 
BHN.  Dimensions of the gland shall be such that it can be used with the standardized mechanical 
joint bell and tee-head bolts conforming to ANSI/AWWA A21.11 and ANSI/AWWA 
C153/A21.53 of latest revision.  Twist-off nuts shall be used to insure proper actuating of the 
restraining devices. 

 
The mechanical joint restraining device shall have a working pressure of at least 350 psi with a 
minimum safety factor of 2:1 and shall be EBAA Iron, Inc., MEGALUG or equal. 
 
Push-on joint restraints shall be similar to EBAA iron, series  800 or approved equal. 

 
Coatings:  Coatings shall be as follows: 

 
Flange adapters shall be provided with a painted "shop coat". 

 
Retainer glands shall be provided with a bituminous coat. 

 
Push-on restraints shall be provided with a bituminous coat. 

 
1.9 PRECAST THRUST BLOCKS 
 

General:  Precast concrete thrust blocks shall be manufactured to provide the minimum dimensions 
and construction shown on the plans.  Precast thrust blocks will be subject to approval by the City. 

 
Concrete:  Refer to applicable Section 2 specification. 

 
1.10 GATE AND TAPPING VALVES 
 

General:  Gate and tapping valves shall be resilient seat and shall comply with all requirements of 
AWWA Standard C-509 and the following supplemental requirements: 

 
Valves 12 inches and smaller shall be bubble-tight at 200 psi water working pressure.  Test pressure 
shall be twice the rated working pressure and at all times zero leakage will be maintained. 

 
All valves shall be Class B gray iron body, non-rising stem, water valves suitable for buried vertical 
mounting. 

 
Non-rising stems shall be in full compliance with AWWA specifications with cast integral stem 
collar and furnished of bronze conforming to ASTM B132 Alloy A. 

 
Stem nuts shall be independent of wedge and shall be of solid bronze conforming to ASTM B-62. 

 
Sealing mechanism shall be either a replaceable, internally-reinforced, specially-contoured, molded 
rubber disc seat ring attached to the face of the disc with self-locking stainless steel screws or a 
sealing surface permanently bonded with resilient material to meet ASTM D-429.  Replaceable 
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seat rings shall be designed such that it cannot be installed improperly. 
 

Stuffing boxes shall be O-ring seal type with two rings located in the stem. 
Low friction torque reduction thrust bearings shall be located both above and below the stem collar. 

 
All valves shall open by turning a two-inch square AWWA operating nut. 

 
Joints:  Joints shall be mechanical joints and shall conform to AWWA Standard C-111, and all 
bolts and nuts for mechanical joints shall be high-strength, low-alloy steel in accordance with 
Section 11-6.5 of AWWA C-111.  All gaskets shall be for a standard mechanical joint of BUNA-
S (SBR Buna) in accordance with ANSI A21.4 and AWWA C-111.  All mechanical joint 
accessories shall be furnished with the valves. 

 
All valves shall be furnished with operating nuts and two (2) operating wrenches. 

 
All tapping valves shall have flange by mechanical joint ends. 

 
All tapping valves shall be interchangeable with other makes of tapping sleeves. 

 
Coating:  Body and cover bolts and nuts shall meet specifications ASTM A-307 and be rust proof.  
Valve interior shall have protective coating meeting AWWA Standard C-550. 

 
1.11 TAPPING SLEEVES 
 

General:  Tapping sleeves shall be constructed of heavy gray cast iron, ductile cast iron, or high-
strength steel and in two halves.  All tapping sleeves shall be suitable for Class C and D gray cast 
iron, ductile cast iron pipe, and all pipe manufactured in accordance with ANSI S 21 standards. 

 
Joints:  Tapping sleeves shall seal to the pipe by the use of a confined "O" ring gasket and able to 
withstand a pressure test of 150 psi with no leakage in accordance with AWWA C-110.  A 3/4 inch 
NPT test plug shall be provided for pressure testing.  All bolts joining the two halves shall be high-
strength, low-alloy steel in accordance with Section 11-6.5 of AWWA C-111, and shall be included 
with the sleeve. 

 
The outlet branch flange shall be a 125# flange joint suitable for attachment by all other makes of 
tapping valves meeting AWWA standards. 

 
Coatings:  All gray cast iron and ductile cast iron sleeves shall have an outside bituminous coating 
in accordance with AWWA C-110 and an inside cement-mortar lining in accordance with AWWA 
C-104.  All steel sleeves shall be finished with an epoxy coating both inside and outside. 

 
1.12 TAPPING SADDLES 
 

General:  Tapping saddles shall be constructed of heavy gray cast iron or ductile cast iron, with the 
attachment straps, nuts, and washers constructed of corrosion-resistant, alloy steel in accordance 
with AWWA C-111.  All tapping saddles shall be suitable for Class C & D gray cast iron, ductile 
cast iron pipe, and all pipe manufactured in accordance with ANSI A 21 Standards. 

 
Joints:  Tapping saddles shall seal to the pipe by the use of a confined "O" ring gasket and be able 
to withstand a pressure test of 150 psi with no leakage in accordance with AWWA C-110.  A 3/4 
inch NPT test plug shall be provided for pressure testing. 

 
The outlet branch flange shall be a 125# flange joint suitable for attachment by all other makes of 
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tapping valves meeting AWWA standards. 
 

Coatings:  Tapping saddles shall have outside bituminous coating in accordance with AWWA C-
110 and an inside cement-mortar lining in the branch run in accordance with AWWA C-104. 

 
 
 
 
1.13 HANDLING PIPE 
 

General:  All material, unless otherwise directed, shall be unloaded at the job site and distributed 
at the site of the project by the Contractor.  Materials shall be handled with care to avoid damage.  
In loading and unloading, pipe shall be lifted by hoists or slid or rolled on skidways in such a 
manner as to avoid shock.  Under no circumstances shall pipe be dropped.  Pipe handled on 
skidways must not be allowed to roll against pipe already on the ground.  The Contractor shall be 
responsible for the safe handling of all materials.  Damaged materials will not be installed. 
Pipe shall be handled so as to avoid damage to the coating and lining.  If, however, any part of the 
coating or lining is damaged by the Contractor, the repair shall be made by the Contractor at his 
expense in a manner satisfactory to the engineer before installation. 

 
Pipe shall be distributed on the site of the work parallel with and opposite or near the place it is to 
be laid in the trench and with bell ends facing the directions in which the installation will proceed 
unless otherwise directed. 

 
1.14 INSTALLATION OF PIPE 
 

General:  Upon satisfactory installation of the pipe bedding, as specified in the "Excavation and 
Backfill for Utility Systems" section of these specifications, a continuous trough for the pipe barrel 
and recesses for the pipe joints shall be excavated by hand digging so that, when the pipe is laid in 
the trench true to line and grade, the pipe barrel will receive continuous, uniform support, and the 
joint will receive no pressure from the trench bottom. 

 
The interior of all pipe shall be thoroughly cleaned of all foreign material before being lowered into 
the trench and shall be kept clean during laying operations by means of plugs or other approved 
methods. 

 
All pipe, fittings, valves, and hydrants shall be carefully lowered into the trench, piece by piece, by 
means of derrick, ropes, or other suitable tools or equipment, in such a manner as to prevent damage 
to pipe, pipe coating, and pipe lining.  Under no circumstances shall pipe or accessories be dropped 
or dumped into the trench. 

 
The gasket material for the joint shall be properly positioned before the pipe is lowered into the 
trench.  The joining of the pipe shall proceed in accordance with the manufacturer's requirements. 

 
Watertight plugs shall be installed in the open ends of the pipe at all times when pipe laying is not 
in progress.  At no time shall trench water be permitted to enter pipe. 

 
Cutting of pipe for inserting valves, fittings, or closure pieces shall be done in a neat and 
workmanlike manner without damage to the pipe.  Wherever it is necessary to cut gray or ductile 
cast iron pipe which is equipped with a push-on joint type bell end, the cut end of the pipe shall be 
adequately beveled so as to prevent the edge of the cut pipe from cutting or tearing the gasket as 
the plain end is inserted into the bell of the adjoining pipe or fitting.  All field-cut pipe shall be 
beveled by the Contractor, and the pipe "short" shall be used as part of the pipeline construction. 
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Whenever necessary to deflect pipe after proper homing from a straight line, either in the vertical 
or horizontal plane to avoid obstructions, the maximum allowable deflection shall be in accordance 
with the following: 

 
Push-on Joint Pipe 

 
Size                          Maximum Deflection 

 
4" thru 12"                      3/4" per foot 
16" thru 36"                    1/2" per foot 

 
Only after the pipe has been properly homed will it be allowed to deflect. 
No pipe shall be laid in water or when the trench conditions or the weather is unsuitable for such 
work. 

 
A vertical separation of 18 inches shall be maintained between water mains and sanitary or storm 
sewer.  The water main shall be adjusted to provide necessary clearance.  In the event of a conflict, 
see encasement details located on the water details drawing. 

 
A lateral separation of 6 feet shall be maintained between water main and sanitary or storm sewer. 

 
All sewer lines and laterals shall be located a minimum of 36 inches below grade. 

 
Any pipe which is disturbed or found to be defective after laying shall be taken up and re-laid or 
replaced. 

 
Prior to connecting new work to existing lines or appurtenances, the Contractor shall verify location 
and elevation of existing connection point and notify engineer of any conflicts or discrepancies. 

 
Joints:  Before laying the pipe, all lumps, blisters, and excess coal-tar coating shall be removed 
from the bell and plain ends of each length of pipe.  The pipe ends shall then be wire brushed and 
wiped until clean and dry.  Where mechanical joints or push-on joints are specified, oil and grease 
also shall be removed.  Pipe ends shall be kept clean until joints are made.  The plain end of pipe 
for mechanical joints shall be lubricated with a soapy solution before installing the gaskets. 

 
In making up the push-on type joint, the gasket shall be placed in the socket with a large, round end 
entering first so that the groove fits over the bend in the seat.  A thin film of lubricant (approved by 
the pipe manufacturer) shall then be applied to the inside surface of the gasket that will come in 
contact with the entering pipe.  The plain end of the pipe to be entered shall be thoroughly brushed 
with a wire brush and placed in alignment with the bell of the pipe to which it is to be joined.  The 
joint shall be made up by exerting sufficient force on the entering pipe so that the plain end is 
moved past the gasket until it seats as per manufacturer's recommendation. 

 
Backhoe buckets or excavation equipment are not to be applied directly to the pipe. 

 
Mechanical joints shall be centered in the bells.  Soapy water shall be brushed over the gasket just 
prior to installation.  The gasket and gland shall be placed in position, the bolts inserted, and the 
nuts tightened finger-tight.  Mechanical joints shall be assembled in accordance with AWWA 
Standards. 

 
The bolts shall be tightened on opposite sides of the pipes by means of a torque wrench in such a 
manner that the gland shall be brought up evenly into the joint.  The following range of bolt torques 
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shall be applied: 
 

Bolt Size (Inches)             Range of Torque 
 

  3/4" Diameter                85 to 95 ft.-lbs. 
     1" Diameter                95 to 100 ft.-lbs. 

 
If effective seal is not obtained at a maximum torque listed above, the joint shall be disassembled 
and reassembled after thorough cleaning. 

 
If a joint is defective, it shall be cut out and entirely replaced or, if permission is given by the 
engineer, it may be repaired by a suitable clamp. 

 
1.15 INSTALLATION OF FITTINGS, VALVES AND TAPS 
 

Fittings:  Fittings shall be handled with care to avoid damage.  All fittings shall be loaded and 
unloaded by lifting, and under no circumstances shall fittings be dropped, skidded, or rolled.  
Fittings shall not be placed, under any circumstances, against pipe or other fittings in such a manner 
that damage could result.  Slings, hooks, or tongs used for lifting shall be padded in such a manner 
as to prevent damage to exterior surface or interior lining of fittings.  If any part of the fittings' 
coating or lining is damaged by the Contractor, the repair or replacement shall be made by the 
Contractor, at his expense, in a manner satisfactory to the engineer before installing.  Fittings shall 
also be stored at all times in a safe manner to prevent damage and kept free of dirt, mud, or other 
foreign matter.  All fitting gaskets shall be stored and placed in a cool location out of direct sunlight 
and out of contact with petroleum products.  All gaskets shall be used on a first-in, first-out basis. 

 
Fittings shall be set and joined to the pipe in a manner specified previously for joint assembly.  
When conditions warrant, fittings should be provided with special support trussing and blocking. 

 
1.16 ANCHORAGE OF BENDS, TEES, AND PLUGS 
 

General:  Adequate precautions shall be taken to prevent the separation of joints at bends, tees, and 
plugged ends. 

 
Details:  Details of design, construction, applications, installation, and number of joints necessary 
for the restraint of a given thrust shall be as shown in the Construction Details.  Under no 
circumstances will gray iron pipe be used at restrained joints.  Ductile iron pipe will be used unless 
otherwise specified by the engineer. 

 
Thrust Blocking:  Where reaction or thrust blocking is required, it shall be of concrete of a mix not 
leaner than one cement, two and one-half sand, five stone and having a compressive strength of not 
less than 3,000 pounds per square inch after 28 days and shall have a minimum curing time of three 
days.  The poured concrete shall be left exposed for a minimum of 24 hours before backfilling, but 
not more than 48 hours.  Before concrete thrust blocks are covered, contractor will have City inspect 
placement. 

 
Blocking shall be placed between undisturbed earth and the fitting to be anchored; the area of 
bearing on pipe and on ground in each instance shall be that shown in the Construction Details.  
The blocking shall, unless otherwise directed, be so placed that the pipe and fitting joints will be 
accessible for repair. 

 
Precast thrust blocks may be used in lieu of poured-in-place blocks on eight inch and smaller water 
mains only.  Approval by the Department must be obtained.  This type of block must be 
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manufactured in accordance with the Construction Details.  The engineer has the authority to reject 
any damaged block or any block considered to be of questionable quality.  Placement will be in 
accordance with standard procedures for restraining thrust.  Earth behind such blocks will be either 
undisturbed or compacted to a minimum of 95% AASHTO T-180. 

 
1.17 INSTALLATION OF VALVES 
 

General:  Valves shall be handled with care to avoid damage.  All valves shall be loaded and 
unloaded by lifting, and under no circumstances shall valves be dropped, skidded, or rolled.  Valves 
shall not be placed, under any circumstances, against pipe or other fittings in such a manner that 
damage could result.  Slings, hooks, or tongs used for lifting shall be padded in such a manner as 
to prevent damage.  If any part of the valve's coating and lining is damaged by the Contractor, the 
repair or replacement shall be made by the Contractor, at his expense, in a manner satisfactory to 
the engineer before installing.  Valves  shall also be stored at all times in a safe manner to prevent 
damage and kept free of dirt, mud, or other foreign matter.  All valve gaskets shall be stored and 
placed in a cool location out of direct sunlight and out of contact with petroleum products.  All 
gaskets shall be used on a first-in, first-out basis. 

 
Gate valves and butterfly valves shall be set and joined to new pipe in the manner heretofore 
specified for cleaning, laying, and joining pipe. 

 
Valve Boxes:  Cast iron valve boxes shall be firmly supported and maintained centered and plumb 
over the operating nut of the valve by the Contractor with box cover flush with the surface of the 
finished pavement or at such other level as may be directed.  All valve boxes set in non-paved areas 
shall have concrete pads poured around the top section of the valve box.  The pad shall be 24 inches 
square or 24 inches in diameter and shall be centered on the valve box.  All water department valve 
covers shall be painted safety blue as prescribed by the American Public Works Association 
(APWA) uniform color code for utility systems. 

 
Blow-Offs:  Blow-offs shall not be connected to any sewer or submerged in any stream or be 
installed in any other manner that will permit back-siphonage of contaminated water . 

 
The valve and valve box shall be installed so water department personnel can insert a valve key 
through the valve box and completely open and close the valve. 

 
1.18 INSTALLATION OF TAPS BY CONTRACTOR 
 

General:  All material supplied, and drilling and tapping equipment used to make taps, will be 
sterilized in accordance with AWWA Standards. 

 
After the tapping sleeve and valve have been installed and before the tap is made, the sleeve will 
be tested to ensure a watertight joint.  A test plug will be provided in the sleeve and after the sleeve 
has been installed it will be filled with water and the pressure increased between 150 psi and 190 
psi.  All leaking joints will be repaired to the satisfaction of the engineer at the Contractor's expense. 

 
1.19 TESTING AND INSPECTION REQUIREMENTS 
 

It will be the responsibility of the Contractor to coordinate all testing and inspections.  The 
Contractor shall notify the engineer and applicable agency inspectors 48 hours in advance of testing 
and inspections. 

 
1.20 HYDROSTATIC TEST 
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Hydrostatic Test:  Perform hydrostatic pressure test for a minimum of two hours on all mains and 
fittings at a minimum pressure of 150 psi in accordance with AWWA C-600 and all fire mains and 
fittings at a minimum pressure of 200 psi in accordance with NFPA 24-8-9.  Test shall occur at any 
convenient time upon backfill of lines and after all piping has been thoroughly cleaned and flushed 
to clear the lines of all foreign matter.  Prior to test, allow adequate curing time for reaction 
blocking. 

 
Gauges and Recorders:  The Contractor shall, upon request of the Engineer, furnish certified test 
data for pressure gauges and recorders used on hydrostatic test equipment.  At the option of the 
Engineer, flow meters and/or pressure gauges used for hydrostatic testing shall be equipped by the 
Contractor with approved strip or round chart recorders.  Tests shall be made in sections not 
exceeding one-half mile. 

 
Each valved section of pipe to be tested shall be slowly filled with water, and a test pump shall be 
installed at the low point of the section being tested.  All air in line will be expelled before applying 
specified test pressure.  To accomplish this, taps will be made, if necessary, at point of highest 
elevation and afterward tightly stopped with tapered brass plugs, all at the Contractor's expense. 
After installation and filling of the line as specified, the hydrostatic test, which will be at least two 
hours in duration (two hour test period), shall proceed as follows: 

 
The Contractor will pump his line to a pressure greater than 150 psi.  At no time shall the test or 
line pressure exceed 190 psi.  If required by the engineer, pump test equipment shall be equipped 
with pressure relief valves pre-set to 190 psi. 

 
Throughout the duration of the test, the Contractor is required to maintain a minimum pressure in 
excess of 150 psi.  The Contractor is advised that, should the line pressure fall to or below 150 psi 
any time during the two-hour test, the test will be considered invalid and a re-test according to this 
procedure will be required.  Therefore, he is advised to pump water into the line as the line pressure 
approaches 150 psi.  The test will be conducted with a pressure variation of not more than 5 psi for 
the duration of the test. 

 
At the end of the two-hour test period, the Contractor will be required to pump the pipe lines back 
up to the highest pressure obtained during the duration of the test period.  If chart records are 
required for the hydrostatic test, the Contractor shall furnish flow and/or pressure charts as a 
condition of concluding the test. 

 
The allowable leakage, as specified below, will be defined as any volume of water required to 
maintain a minimum pressure in excess of 150 psi during the duration of the test period plus that 
volume of water required at the conclusion of the test to bring the line pressure back up to the 
highest pressure obtained during the duration of the test period. 

 
Two Hour Hydrostatic Test Allowable Leakage 
 
 

Allowable Leakage for AWWA PVC Pipe 
 

 
Average Test Pressure In Line, PSI 
 

Nominal pipe 
size in. 

 
50 

 
100 

 
150 

 
200 

 
250 

 
 

 
Allowable Leakage Per 1000 Ft or 50 Joints, gal/hr (L/hr) 
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4 .19 (.72) .27(1.02) .33 (1.25) .38 (1.44) .43 (1.63) 
 

6 
 

.29 (1.10) 
 

.41 (1.55) 
 

.50 (1.89) 
 
.57 (2.16) 

 
.64 (2.42) 

 
8 

 
.38 (1.44) 

 
.54 (2.04) 

 
.66 (2.50) 

 
.76 (2.88) 

 
.85 (3.22) 

 
10 

 
.48 (1.82) 

 
.68 (2.57) 

 
.83 (3.14) 

 
.96 (3.63) 

 
1.07 (4.05) 

 
12 

 
.57 (2.16) 

 
.81 (3.07) 

 
.99 (3.75) 

 
1.15 (4.35) 

 
1.28 (4.84) 

 
Leakage detection at mechanical joints shall be stopped by tightening the gland (not to exceed 
required torque) and leaking slip joints shall be cut out and entirely replaced, or, if permission is 
given by the engineer, it may be repaired by a suitable clamp.  Any cracked or defective pipes, 
fittings, valves, or hydrants discovered as a result of this pressure test shall be removed and replaced 
by the Contractor with sound material and then the test shall be repeated until satisfactory. 

 
The Contractor is warned that pressure testing against existing "end-of-line" or blow-off valves is 
done at his own risk.  Failure of these valves to hold test pressure will not relieve the Contractor of 
the pressure testing nor will it entitle him to any additional compensation for the extra work 
performed. 

 
1.21 DISINFECTION 
 

Disinfection:  All new water lines shall be thoroughly flushed to remove all foreign material before 
sterilizing.  The Contractor shall sterilize the water mains in accordance with the applicable section 
of AWWA Specification C-651. 

 
Bacteriological Testing:  After disinfecting and final flushing and before the system is placed in 
service, samples shall be collected and tested by a laboratory, state certified in accordance with 
Chapter 403, Florida Statutes, at least two samples, taken one per day on consecutive days, shall 
be collected from the end of the main for each one-half mile section of main and for each branch. 

 
If, during construction, trench water has entered the main, or if in the opinion of the engineer or job 
superintendent, excessive quantities of dirt or debris have entered the main, bacteriological samples 
shall be taken at intervals of approximately 200 feet and shall be identified by location. 

 
Samples shall be taken of water that has stood in the main for at least 16 hours after final flushing 
has been completed. 

 
Samples for bacteriological analysis shall be collected in sterile bottles treated with sodium 
thiosulfate as required by "Standard Methods for the Examination of Water and Wastewater."  No 
hose or fire hydrant shall be used in collection of samples.  A corporation cock may be installed in 
the main with a copper tube goose neck assembly.  After samples have been collected, the goose 
neck assembly may be removed and retained for future use. 

 
1.22 MEASUREMENT AND PAYMENT 
 

General:  The contract unit price for the various items shall be compensation in full for furnishing 
all materials, labor, equipment, tools, and incidentals necessary for the installation of the item 
complete in every detail in accordance with the plans and specifications. 

 
As part of the work of this section, the Contractor may be required to remove and relocate or 
stockpile for reinstallation upon completion of work certain items including, but not limited to, 
culverts and mailboxes.   
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No separate compensation will be provided for these items, compensation should be included in 
the unit price for item to which it most logically belongs.  It shall be the responsibility of the 
Contractor to identify and be aware of these items by both field inspection and review of the plans. 

 
Concrete:  The contract unit price shall be compensation in full for one cubic yard of concrete used 
for foundations, anchors, encasement for pipe or concrete piers. 

 
Water Pipe:  The contract unit price for the various sizes and types of water pipe shall be 
compensation in full for one linear foot of pipe complete in place.  The length of pipe installed will 
be measured along the centerline of the installed pipe from center of installed pipe or junctions to 
center of junction or various ends with no deduction in measured length for specials, fittings, or 
valves. 

 
Cast Iron or Ductile Iron Fitting:  The contract unit price for the various sizes and types of fittings 
shall be compensation in full for furnishing all materials, labor, equipment, tools and incidental 
necessary to install and complete one fitting with required thrust blocks.  All fittings including 
bends, tees, crosses, slums etc., will be included under this item. 

 
Tapping Sleeve and Valve:  The contract unit price for the various types and sizes shall be 
compensation in full for one valve with valve box, concrete pad, and valve stem extension, if 
required, and tapping sleeve, size to suit existing water pipe complete in place. 

 
Rust Proof Rods for Anchorage:  The contract unit price shall be compensation in full for furnishing 
all labor, materials, equipment, tools, and incidentals necessary to install one linear foot of anchor 
rod.  The price shall include threading, bolts, and coating of the rod. 

 
Removing and Replacing Paving:  The contract unit price for this item will be compensation in full 
for furnishing all materials, labor, equipment, and incidentals to remove and replace one square 
yard of paving under which pipe is laid.  The term "Pavement" shall be construed to mean either 
concrete, bituminous, cobblestones, or brick placed as a wearing surface in streets, driveways, or 
sidewalks; or placed as slope protection for ditches or drains.  Shell surfacing, sand-clay surfacing, 
gravel surfacing, and other such types of surfacing will not be considered paving and will not be 
paid for as such.  In measuring this item for payment, the length removed multiplied by a width of 
the inside pipe diameter plus 30 inches will be the amount paid for, or were shown as limits of 
payment for pavement repair on construction plans, regardless of the width removed and replaced.  
No additional allowance will be made for bell holes or manholes.  Where flexible pavement is 
replaced, no additional allowance will be made for base course or asphalt tack coat. 

 
Encasement Pipe:  The contract unit price for furnishing and installing encasement pipe shall be 
compensation in full for furnishing all material, labor, skids, equipment, and incidentals necessary 
to install and complete one linear foot of the encasement pipe of various sizes and types in 
accordance with the plans and specifications.  Measurement will be made along the centerline of 
the installed encasement pipe.  The carrier pipe inside encasement pipe will not be included in the 
contract unit price for encasement pipe. 

 
END OF SECTION 33 10 00 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 33 30 00 – SANITARY SEWERAGE FACILITIES 
 
1.1 INTENT 
 

It is the intent of these specifications to provide supplemental information to the contents of the 
construction drawings on the quality of materials, execution, measurement, etc.  These 
specifications are general in nature and may contain products and requirements which are not 
applicable to the project.  Discrepancies between these specifications and the construction 
drawings, either imagined or real, shall be brought to the attention of the Engineer for clarification. 

 
1.2 DESCRIPTION OF WORK 
 

Extent of sewer collection system work is shown on the drawings. 
 

Sewer collection system work includes but is not limited to: sanitary sewer mains, sewer laterals 
(services). 

 
Comply with the requirements of applicable Section 2 sections for excavation and backfilling 
required in connection with sewer collection system work. 

 
Comply with requirements of applicable Section 2 sections for concrete work required in 
connection with sewer collection system work. 

 
1.3 QUALITY ASSURANCE 
 

Codes and Standards:  Perform all work in compliance with applicable requirements of governing 
authorities having jurisdiction and the applicable standards of the American Water Works 
Association (AWWA), American National Standards Institute (ANSI), and the American Society 
for Testing and Materials (ASTM), of latest edition. 

 
Testing and Inspection:  Testing and inspection shall be performed by the Contractor. 

 
It will be the responsibility of the Contractor to coordinate all testing and inspections.  The 
Contractor shall notify the Engineer, testing service, and applicable agency inspectors 48 hours in 
advance of testing and inspections. 

 
1.4 SUBMITTALS 
 

Prior to construction commencement, the Contractor shall submit for approval by the Engineer 
manufacturer's certifications and cut sheets for the following applicable items:  Sanitary sewer pipe, 
fittings, service laterals, clean outs. 

 
 
1.5 PRODUCTS 
 

General:  All materials shall be accordance with the Material Standard and shall, in no event, be 
less than that necessary to conform to the requirements of any applicable law, ordinances, and 
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codes. 
 

All materials shall be new, unused, and correctly designed.  They shall be of standard, first grade 
quality and intended for the use for which they are offered.  Materials or equipment which, in the 
opinion of the Engineer, are inferior or of a lower grade than indicated, specified, or required will 
not be accepted. 

 
1.6 GRAVITY SEWER 
 

General:  Sewer pipe construction shall be as shown on the drawings.  Furnish ells, tees, reducing 
tees, wyes, couplings, increasers, crosses, transitions, and end caps of same type and class of 
material as conduit, or of material having equal or superior physical and chemical properties as 
acceptable to the Engineer. 

 
1.7 (RESERVED) 
 
1.8 DUCTILE IRON PIPE 
 

Pipe:  All ductile iron pipe shall have a minimum tensile strength of 60,000 psi, a minimum yield 
strength of 42,000 psi, and a minimum elongation of 10% as specified by AWWA C-151/ANSI 
A21.51.  Thickness shall be a minimum of Class 52 in accordance with AWWA C-151/ANSI A 
21.51. 

 
Joints:  Joints for ductile iron pipe shall be either of the slip-on type using a single rubber gasket, 
or mechanical joints in accordance with AWWA C-110/ANSI A 21.10. 

 
Coatings:  All pipe shall be cement mortar lined and seal coated in accordance with AWWA C-
104.  The lining thickness shall be standard thickness.  Pipe shall receive interior and exterior 
bituminous coating in accordance with ANSI A-21.6, A-21.8, or A-21.51. 

 
1.9 POLYVINYL CHLORIDE (PVC) PIPE 
 

Pipe:  PVC pipe shall be manufactured in accordance with ASTM D-3034 and D-1784.  All PVC 
pipe shall meet the dimension requirements of standard dimension ratio (SDR) 35. 

 
Joints:  Joints for PVC sewer pipe shall be of the bell and spigot type conforming to ASTM D-3212 
using factory installed, flexible elastomeric seals.  The elastomeric seals shall conform to ASTM 
F-477. 
Pipe Marking:  All pipe shall be marked as prescribed in ASTM 3-2241, i.e., nominal pipe size, 
type of plastic pipe material, pipe dimension ratio, pressure rating, ASTM specification designation 
number manufacturer's name and code, and the National Sanitation Foundation Seal for potable 
water. 

 
Coatings:  Not required. 

 
Cutting:  PVC sewer pipe may be field cut using hand or power saws in accordance with the 
manufacturer's recommendations.  The raw spigot end thus formed shall be filed to remove gasket 
damaging burrs and to form a standard bevel. 

 
Fittings:  PVC sewer pipe fittings shall comply with ASTM D3034, ASTM 3212, and have 
elastomeric seals conforming to ASTM F-477. 

 
1.10 INSTALLATION OF PIPE 



MCEI 240.179B                                    SANITARY SEWERAGE FACILITIES                          33 30 00-
3 

 
General:  Upon satisfactory installation of the pipe bedding, as specified in the "Excavation and 
Backfill for Utility Systems" section of these specifications, a continuous trough for the pipe barrel 
and recesses for the pipe joints shall be excavated by hand digging so that, when the pipe is laid in 
the trench true to line and grade, the pipe barrel will receive continuous, uniform support, and the 
joint will receive no pressure from the trench bottom. 

 
The interior of all pipe shall be thoroughly cleaned of all foreign material before being lowered into 
the trench and shall be kept clean during laying operations by means of plugs or other approved 
methods. 

 
Pipe laying shall proceed up grade with spigot ends pointing in the direction of flow.  Before pipe 
is joined, gaskets shall be cleaned of all dirt and stones and other foreign material.  The spigot ends 
of the pipe shall be lubricated lightly with a lubricant specified by the pipe manufacturer and 
approved by the Engineer.  Sufficient pressure shall be applied to the pipe so as to properly seat the 
socket in the bell of the pipe.  All pipe shall be laid straight, true to the lines and grades shown on 
the drawings in each manhole section. 

 
Under no circumstances shall pipe be laid in water or when trench conditions or the weather is 
unsuitable for such work, except by permission of the Engineer.  At all times when work is not in 
progress, the exposed ends of all pipes shall be fully protected by a board or other approved stopper 
to prevent earth or other substances from entering the pipe. 
A horizontal separation of 10 feet shall be maintained between water main and sanitary sewer.  A 
lesser horizontal separation may be used between water main and sanitary sewer if the bottom of 
the water main is 18 inches above the top of the sanitary sewer and located in a separate trench and 
if the lesser horizontal separation is specifically dimensioned on the plans or if prior approval is 
obtained from the Engineer. 

 
At crossings a vertical separation of 18 inches shall be maintained between the outside of the water 
main and the outside of the sanitary sewer.  The crossing shall be arranged so that the sanitary 
sewer joints will be equidistant and as far as possible from the water main joints.  Special structural 
support will be provided for the water main if necessary.  If necessary, the water main shall be 
adjusted to provide the necessary clearance.  If clearance between the water main and sanitary 
sewer is less than 18 inches, the sanitary sewer shall be encased in concrete as detailed on the plans. 
All sewer lines and laterals shall be located a minimum of 30 inches below grade and 36 inches 
below top of pavement. 

 
Any pipe which is disturbed or found to be defective after laying shall be taken up and relayed or 
replaced. 

 
Prior to connecting new work to existing lines or appurtenances, the Contractor shall verify location 
and elevations of existing connection point and notify Engineer of any conflicts or discrepancies. 

 
Wyes or tees of specified diameter shall be inserted in the sewer lines wherever designated.  All 
branches thus inserted, unless connected with a lateral, shall have at least one joint of pipe laid from 
the wye and shall be closed by means of covers or plugs.  The covers or plugs shall have a factory-
molded joint of the same type as used in the main line and shall be of the same material as used in 
the main line except that approved PVC plugs may be used in V.C. branches. 

 
At each wye, a strip of 1 x 2 cypress lumber or treated southern pine extending from the bottom of 
the trench to within one foot of the street surface shall be placed to facilitate finding the connection 
after backfilling. 

 



MCEI 240.179B                                    SANITARY SEWERAGE FACILITIES                          33 30 00-
4 

Where laterals are called for on the plans, or instructed by the Owner, they shall be laid to a point 
two feet back of the existing or proposed curb line or as the Owner may direct.  Ends of laterals 
shall terminate 2' above grade as required to serve the adjacent property.  In sewers over eight feet 
in depth, or where directed, stacks shall be carried up from the wye connections at an angle of 45 
degrees with the vertical, and the end shall terminate 2' above grade for laterals.  The ends of the 
stacks or laterals shall be closed with covers as specified for wye branches.  A mark shall be scribed 
permanently in concrete curbs, gutters, or valley gutters where present for location of laterals.  
Materials for stacks and laterals shall be as shown on the drawings or designated in the proposal. 

 
Whenever pipe laying is stopped for the night or for any other cause, the end of the pipe shall be 
securely closed with a stopper to prevent the entrance of water, mud, or other obstructing matter, 
and shall be secured in such a manner as to prevent the end pipe from being dislodged by sliding 
or other movement of the backfilling. 

 
Wherever house laterals are intercepted by the excavation for the new sewer, connection shall be 
maintained temporarily to the old sewer until the particular section of new sewer is completed and 
tested.  Then the house lateral shall be broken and reconnected to the new sewer through a wye 
which shall have been placed in the sewer for that purpose. 

 
The dead end of the house lateral shall be capped with a cover or plug as specified for wyes as close 
as is practical to the side of the excavation from which it emerges.  If necessary, special concrete 
support shall be placed for these new house connections.  The method of support will be determined 
in the field and concrete so placed will be paid for at the unit price bid per cubic yard. 

 
After each pipe is laid, it shall be partly backfilled and made secure before the next joint is laid. 

 
Ductile Iron Pipe:  Installation shall be in accordance with the manufacturer's recommendations 
and the ductile iron pipe research association publication "A Guide for the Installation of Ductile 
Iron Pipe". 

 
Polyvinyl Chloride Pipe:  Installation shall be in accordance with the recommended practices in 
ASTM D-2321 and Uni-Bell standard UNI-B-5. 

 
Transportation:  Care shall be taken during transportation of the pipe that it is not cut, kinked, or 
otherwise damaged. 

 
Handling Pipe Lengths:  Ropes, fabric, or rubber-protected slings and straps shall be used when 
handling pipes. 

 
Storage:  Pipes shall be stored on level ground, preferable turf or sand, free of sharp objects which 
could damage the pipe. 

 
Stacking of polyvinyl chloride pipe shall be limited to a height that will not cause excessive 
deformation of the bottom layers of pipes under anticipated temperature conditions.  Where 
necessary, due to ground conditions, the pipe shall be stored on wooden sleepers, spaced suitably 
and of such width as not to allow deformation of the pipe at the point of contact with sleeper or 
between supports. 

 
Handling Pipeline:  The handling of joined pipeline shall be in such a manner that the pipe is not 
damaged by dragging it over sharp and cutting objects.  Sections of the pipe with deep cuts and 
gouges shall be removed. 

 
Lowering Pipe Into Trench:  Care shall be exercised when lowering pipe into the trench to prevent 
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damage to, or twisting of, the pipe. 
 

Special Precautions:  Polyvinyl chloride pipe connected to heavy fittings, manholes, and rigid 
structures shall be supported in such a manner that no subsequent relative movement between the 
pipe and the joint with the rigid structures is possible. 

 
Joint Adaptors:  Make joints between ductile iron pipe and other types of pipe with standard 
manufactured ductile iron adapters and fittings. 

 
Closing Abandoned Utilities:  Close open ends of abandoned underground utilities which are 
indicated to remain in place.  Provide sufficiently strong closures to withstand hydrostatic or earth 
pressure which may result after ends of abandoned utilities have been closed. 

 
Close open ends of concrete or masonry utilities with not less than eight inch thick brick masonry 
bulkheads. 

 
Close open ends of conduit with plastic plugs, or other acceptable methods suitable for size and 
type material being closed.  Wood plugs are not acceptable. 

 
Interior Inspection:  Inspect pipe to determine whether line displacement or other damage has 
occurred. 

 
Make inspections after lines between manholes, or manhole locations, have been installed and 
approximately two feet of backfill is in place and at completion of project. 

 
If inspection indicates poor alignment, debris, displaced pipe, infiltration or other defects, correct 
such defects to satisfaction of Engineer. 

 
1.11 UNDERGROUND STRUCTURES 
 

Precast Concrete Manholes:  Place precast concrete sections as shown on drawings.  Where 
manholes occur in pavements, set top of frames and covers flush with finish surface.  Elsewhere, 
set top three inches above finish surface, unless otherwise indicated. 

 
Use epoxy bonding compound where manhole steps are mortared into manhole walls. 

 
Provide rubber joint gasket complying with ASTM C 443.  Provide drop manholes as shown on 
plans. 

 
1.12 JOINING PIPE TO MANHOLES OR OTHER STRUCTURES 
 

Downstream Side:  A flexible pipe joint shall be installed within three feet of the outside face of 
the manhole wall, and encased to within three inches of the bell of the second pipe.  For PVC only, 
a second flexible pipe joint shall be installed within 24 inches of the first flexible pipe joint.  All 
flexible pipe joints shall be kept clean of mortar and other materials that might bind the joint. 

 
No flexible joint provisions are required for PVC pipe except that first length of pipe entering 
manhole shall be maximum of three feet long and an approved standard groutable PVC-to-manhole 
fitting shall be used. 

 
If approved by the Engineer, a flexible rubber boot of the type described for use at the upstream 
manhole connection may also be used at the downstream manhole connection.  Any annular space 
inside the manhole at the connection shall be filled with approved caulking material or joint filler. 
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Upstream Side (including services):  A flexible pipe joint shall be installed within eight inches of 
the outside face of the manhole wall and encased to the end of the bell.  This encasement shall not 
extend beyond the end of the bell so that the flexibility of the joint is maintained.  For VCP only, a 
second flexible pipe joint shall be installed within 24 inches of the fist flexible pipe joint.  All 
flexible pipe joints shall be kept clean of mortar and other materials that might bind the joints.  No 
flexible joint provisions are required for PVC pipe except that last length of pipe entering manhole 
shall be maximum of three feet long and an approved groutable, PVC-to-manhole fitting shall be 
used. 

 
Stubouts for future mains shall be constructed at the locations and to the elevations shown on the 
plans.  The manhole benches shall be constructed to direct flows from all shown manhole inlets 
smoothly to the outlet.  Stubouts shall be plugged as detail shown on the plans. 

 
No short joint or cut joints required with D.I.P. 

 
Clay pipe shall be cut only with patented pipe shears or a power saw. 

 
If approved by the Engineer, in lieu of multiple flexible pipe joints near the manhole wall, a flexible 
rubber boot cast into the manhole opening or installed following casting and coring of the manhole 
section may be supplied.  The connector shall be manufactured of neoprene or isoprene compounds 
formulated and tested to resist deterioration due to sewage, hydrogen sulfide, oils, fats, greases, 
petroleum products, and by-products.  The connection at the manhole wall shall be flexible and 
watertight. 

 
1.13 TESTING AND INSPECTION REQUIREMENTS 
 

Flashing Lines:  Upon completion and in the presence of the Engineer, the sewer lines shall be 
flashed between manholes in each straight or working section of the sewer, a round circle of light 
from the finished or other end of the section shall remain constantly in plain view throughout the 
entire length of each section and shall show the true character and shape of the interior surface of 
the sewer.  The test shall be applied for each working section after the sewer is completed in all 
respects and before it is accepted.  On completion of the sewer lines, the Contractor may be required 
to float a ball through any line.  In each case, the size of the ball is to be one inch in diameter less 
than the sewer through which it is to pass. 

 
Leakage:  All gravity sewers, manholes, and service connections shall be tested for leakage as soon 
after backfill as is practical.  Service connections shall be provided with watertight plugs or end 
caps; properly braced and capable of withstanding test pressures. 

 
The total infiltration or exfiltration of any section of sewer shall not exceed 100 gallons per mile of 
pipe per 24 hours per inch of nominal pipe diameter.  Manholes shall be considered as equivalent 
diameter pipe for leakage determination purposes. 

 
TEST PROCEDURE – After a manhole to manhole reach of pipe has been backfilled to final grade, 
prepared for testing and the specified waiting period has elapsed, the plugs shall be placed in the 
line at each manhole and secured. 

 
It is advisable to seal test all plugs before use.  Seal testing may be accomplished by laying one 

length of pipe on the ground and sealing it at both ends with the plugs to be checked.  The sealed 

pipe should be pressurized to 9 psig.  The plugs shall hold against this pressure without bracing and 
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without any movement of the plugs out of the pipe.  No persons shall be allowed in the alignment 

of the pipe during plug testing. 

 

It is advisable to plug the upstream end of the line first to prevent any upstream water from 

collecting in the test line.  This is particularly important in high groundwater situations. 

 

When plugs are being placed, the pipe adjacent to the manhole shall be visually inspected to detect 

any evidence of shear in the pipe due to differential settlement between the pipe and the manhole.  

A probable point of leakage is at the junction of the manhole and the pipe, and this fault may be 

covered by the pipe plug, and thus not revealed by the air test. 

 

LINE PRESSURE – Low pressure air shall be slowly introduced into the sealed line until the 

internal air pressure reaches 4.0 psig greater than the average back pressure of any groundwater 

above the pipe, but not greater than 9.0 psig.  If groundwater is present, refer to Section 8 – 

Determination of Ground Water Elevation and Air Pressure Adjustment.” 

 

PRESSURE STABILIZATION – After a constant pressure of 4.0 psig (greater than the average 
groundwater back pressure) is reached, the air supply shall be throttled to maintain that internal 
pressure for at least 2 minutes.  This time permits the temperature of the entering air to equalize 
with the temperature of the pipe wall. 

 

TIMING PRESSURE LOSS – When temperatures have been equalized and the pressure stabilized 
at 4.0 psig (greater than the average groundwater back pressure). The air hose from the control 
panel to the air supply shall be shut off or disconnected.  The continuous monitoring pressure gauge 
shall then be observed while the pressure is decreased to no less than 3.5 psig (greater than the 
average back pressure of any ground water over the pipe).  At reading of 3.5 psig, or any convenient 
observed pressure reading between 3.5 psig and 4.0 psig (greater than the average groundwater 
back pressure),. Timing shall commence with a stop watch or other timing device that is at least 
99.8 percent accurate. 
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A predetermined required time for a specific pressure drop shall be used to determine the lines 
acceptablility.  Traditionally, a pressure drop of 1.0 psig has been specified.  However, other 
pressure drop values may be specified provided that the required holding times are adjusted 
accordingly.  If the specified pressure drop is 0.5 psig rather than the more traditional 1.0 psig, then 
the required test times for a 1.0 psig pressure drop must be halved.  Specifying a 0.5 psig pressure 
drop is desirable in that it can reduce the time needed to accomplish the air test without sacrificing 
test integrity.  Therefore, the following subsections contain provisions for both the traditional 1.0 
psig pressure drop and the more efficient 0.5 psig pressure drip.  All requirements for a specified 
0.5 psig drop are given in parentheses. 

 

DETERMINATION OF LINE ACCEPTANCE – If the time shown in Table I (or Table II), for the 
designated pipe size and length, elapses before the air pressure drops 1.0 psig (or 0.5 psig); the 
section undergoing test shall have passed and shall be presumed to be free of defects.  The test may 
be discontinued once the prescribed time has elapsed even through the 1.0 psig (or 0.5 psig) drop 
has not occurred. 

 

DETERMINATION OF LINE FAILURE – If the pressure drops 1.0 psig (or 0.5 psig) before the 
appropriate time shown in Table I (or Table II) has elapsed, the air loss rate shall be considered 
excessive and the section of pipe has failed the test. 

 

LINE REPAIR OR REPLACEMENT – If the section fails to meet these requirements, the 
Contractor shall determine at his own expense the source, or sources, of leakage, and he shall repair 
or replace all defective materials and/or workmanship to the satisfaction of the Engineer.  The 
extent and type of repair which may be allowed, as well as results, shall be subject to the approval 
of the Engineer.  The completed pipe installation shall then be retested and required to meet the 
requirements of this test.  

 

DETERMINATI0N OF GROUNDWATER ELEVATION AND AIR PRESSURE 
ADJUSTMENT 

 

APPLICABILITY – The requirements of this Section shall only apply where groundwater is known 
to exist or is anticipated above the sewer line to be tested. 

 

PIPE NIPPLE INSTALLATION – During manhole installation, a one-half inch diameter threaded 
pipe nipple shall be installed through the manhole wall directly on top of one of the sewer pipes 
entering the manhole.  The threaded end of the nipple shall extend no more than two inches on the 
inside of the manhole.  The total length of the nipple shall exceed the manhole wall thickness by 
no less than four inches.  The pipe nipple shall be non-corrosive and resistant to chemicals common 
in domestic sewage.  Special attention shall be given to providing a permanent, watertight seal 
around the pipe nipple at the manhole wall.  The pipe nipple shall be sealed with a threaded one-
half inch cap.  Every manhole need not have a pipe nipple.  A few key manhole locations shall be 
sufficient to establish a groundwater profile for the test area.  The Engineer shall assist the 
Contractor in selecting appropriate manholes for pipe nipple installation. 

 

GROUNDWATER ELEVATION – Immediately before air testing, the groundwater level shall be 
determined by removing the threaded cap(s) from the nipple(s) nearest the section to be tested, 
blowing air through the pipe nipple(s) to remove any obstructions, and then connecting clear plastic 
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tube(s) to the pipe nipple(s).  Each plastic tube shall be held vertically to allow groundwater to rise 
in it.  After the water level in the tube has stopped rising, a measurement of the height in feet of 
water over the invert of the sewer pipe shall be taken.  If the section to be tested is not immediately 
adjacent to an installed pipe nipple, the groundwater height shall be estimated based upon nearby 
height readings and the pipe’s invert elevation. 

 

AIR PRESSURE ADJUSTMENT – The air pressure correction, which must be added to the 3.5 
psig normal test starting pressure, shall be calculated by dividing the average vertical height, in feet 
of groundwater above the invert of the sewer pipe to be tested by 2.31.  The result gives the air 
pressure correction in pounds per square inch to be added.  (for example, if the average vertical 
height of groundwater above the pipe invert is 2.8 feet; the additional air pressure required would 
equal 2.8 divided by 2.31 or 1.2 psig.  This would require a minimum starting pressure of 3.5 plus 
1.2 or 4.7 psig.)  The allowable pressure drop of 1.0 psig (or 0.5 psig) and the timing in Table I (or 
Table II) are not affected and shall remain the same. 

 

MAXIMUM TEST PRESSURE – In no case should the starting test pressure exceed 9.0 psig.  If 
the average vertical height of groundwater above the pipe invert is more than 12.7 feet, the section 
so submerged may be tested using 9.0 psig as the starting test pressure.  The 9 psig limit is intended 
to further ensure workman safety and falls within the range of the pressure monitoring gauges 
normally used. 

 

RE-SEALING OF PIPE NIPPLES – After the groundwater height has been determined each pipe 
nipple shall be recapped and sealed to prevent any future infiltration. 

 

TEST TIMES – The Ramseier test time criteria requires that no test section shall be accepted if it 
loses more than Q cubic feet per minute per square foot of internal pipe surface area for any portion 
containing less than 625 square internal pipe surface area.  The total leakage from any test section 
shall not exceed 625 Q cubic feet per minute. 

 

ALLOWABLE AIR LOSS RATE – A Q value of 0.0015 cubic feet per minute per square foot 
shall be utilized to assure the Owner of quality pipe materials, good workmanship and tight joints. 

 

TEST TIME CALCULATIONS – All test times shall be calculated using Ramseier’s equation: 

 

T = 0.085 (DK) / Q 

 

Where: T = Shortest time, in seconds, allowed for the air pressure to drop 1.0 psig. 

 K = 0.000419 DL, but not less than 1.0 psig 

 Q = 0.0015 cubic feet/minute/square feet of internal surface 

 D = Nominal pipe diameter in inches and 

 L = Length of pipe being tested in feet. 
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For more efficient testing of long test sections and/or sections of larger diameter pipes, a timed 
pressure drop of 0.5 psig may be used in lieu of the 1.0 psig timed pressure drop.  If a 0.5 psig 
pressure drop is used, the appropriate required test times shall be exactly half as long as those 
obtained using Ramseier’s equation for T cited above. 

 

TESTING MAIN SEWERS WITH LATERAL SEWERS – It is often convenient to include 
connected lateral sewers when testing sewer mains having lateral sewers.  If the lateral sewers are 
included in the test, their lengths may generally be ignored for computing required test times.  This 
can be done because in practice, ignoring the branch, lateral or house sewers will normally increase 
the severity of the air test whenever the tested surface area is less than 625 square feet so that the 
total rate of rejection may only be increased about 2 percent.  If the total tested surface area is 
greater than 625 square feet, ignoring the lateral sewers will only slightly decrease the severity of 
the test. 

 

In the event a test section, having a total internal surface area less than 625 square feet, fails to pass 
the air test when lateral sewers have been ignored the test time shall be recomputed to include all 
lateral sewers using the following formula: 

T=0.085 ((D1
2L1+D2

2L2+…+ Dn
2Ln) / (D1L1+D2L2+…+ DnLn))*(K/Q) 

 

 Where: T = Shortest time in seconds, allowed for the air pressure to drop 1.0 psig. 

  K = 0.000419 (D1L1+D2L2+…+ DnLn), but not less than 1.0; 

   D1 D2,, etc. …  = Nominal diameters of the different size pipes being tested; 

   L1 L2     etc …  = Respective lengths of the different size pipes being tested. 

 

If the recomputed test time is short enough to allow the section tested to pass, then the section shall 
be presumed to be free of defects and comply with this specification. 

 

SPECIFIED TIME TABLES – To facilitate the proper use of this recommended practice for air 
testing, the following tables are provided.  Table 1 contains the specified minimum times required 
for 1.0 psig pressure drop from a starting pressure of at least 3.5 psig greater than the average back 
pressure of any groundwater above the pipe’s invert.  Table II contains specified minimum times 
required for a 0.5 psig pressure drop from a starting pressure of at least 3.5 psig greater than the 
average back pressure of any groundwater above the pipe’s invert.  Both tables also include easy 
to use formulas for calculating required test times for various pipe sizes and odd lengths. 

 
 
 

ALLOWABLE TIME TABLE 

TABLE 1 

Minimum Specified Time Required for a 1.0 PSIG Pressure Drop for Size and Length of Pipe 
Indicated for Q = 0.0015 
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100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 ft
4 3:46 597 0.380 L 3:46 3:46 3:46 3:46 3:46 3:46 3:46 3:46
6 5:40 398 0.854 L 5:40 5:40 5:40 5:40 5:40 5:40 5:42 6:24
8 7:34 298 1.520 L 7:34 7:34 7:34 7:34 7:36 8:52 10:08 11:24
10 9:46 239 2.374 L 9:26 9:26 9:26 9:53 11:52 13:51 15:49 17:48
12 11:20 199 3.418 L 11:20 11:20 11:24 14:15 17:05 19:56 22:47 25:38
15 14:10 159 5.342 L 14:10 14:10 17:48 22:15 26:42 31:09 35:36 40:04
18 17:00 133 7.692 L 17:00 19:13 25:38 32:03 38:27 44:52 51:16 57:41
21 19:50 114 10.470 L 19:50 26:10 34:54 43:37 52:21 61:00 69:48 78:31
24 22:40 99 13.674 L 22:47 34:11 45:34 56:58 68:22 79:46 91:10 102:33
27 25:30 88 17.306 L 28:51 43:16 57:41 72:07 86:32 100:57 115:22 129:48
30 28:20 80 21.366 L 35:37 53:25 71:13 89:02 106:50 124:38 142:26 160:15
33 31:10 72 25.852 L 43:05 64:38 86:10 107:43 129:16 150:43 172:21 193:53
36 34:00 66 30.768 L 51:17 76:55 102:34 128:12 153:50 179:29 205:07 230:46

Specification Time for Length (L) shown (min:sec)
Pipe 

Diameter 
(in.)

Minimum 
Time 

(min:sec)

Length for 
Minimum 
Time (ft)

Time for 
Longer 
Length 
(sec)
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ALLOWABLE TIME TABLE 

TABLE 2 

Minimum Specified Time Required for a 0.5 PSIG Pressure Drop for Size and Length of Pipe 
Indicated for Q = 0.0015 

 

100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 ft
4 1:53 597 0.190 L 1:53 1:53 1:53 1:53 1:53 1:53 1:53 1:53
6 2:50 398 0.427 L 2:50 2:50 2:50 2:50 2:50 2:50 2:51 3:12
8 3:47 298 0.760 L 3:47 3:47 3:47 3:47 3:48 4:26 5:04 5:42
10 4:43 239 1.187 L 4:43 4:43 4:43 4:57 5:56 6:55 7:54 8:54
12 5:40 199 1.709 L 5:40 5:40 5:42 7:08 8:33 9:58 11:24 12:50
15 7:05 159 2.671 L 7:05 7:05 8:54 11:08 13:21 15:35 17:48 20:02
18 8:30 133 3.846 L 8:30 9:37 12:49 16:01 19:14 22:26 25:38 28:51
21 9:55 114 5.235 L 9:55 13:05 17:27 21:49 26:11 30:32 34:54 39:16
24 11:20 99 6.837 L 11:24 17:57 22:48 28:30 34:11 39:53 45:35 51:17
27 12:45 88 8.653 L 14:25 21:38 28:51 36:04 43:16 50:30 57:42 64:54
30 14:10 80 10.683 L 17:48 26:43 35:37 44:31 53:25 62:19 71:13 80:07
33 15:35 72 12.926 L 21:33 32:19 43:56 53:52 64:38 75:24 86:10 96:57
36 17:00 66 15.384 L 25:39 38:28 51:17 64:06 76:55 89:44 102:34 115:23

Specification Time for Length (L) shown (min:sec)
Pipe 

Diameter 
(in.)

Minimum 
Time 

(min:sec)

Length for 
Minimum 
Time (ft)

Time for 
Longer 
Length 
(sec)

 
Plugs used to close the sewer pipe for the air test must be securely braced to prevent the 
unintentional release of a plug which can become a high velocity projectile.  Gauges, air 
piping manifolds and valves shall be located at the top of the ground.  No one shall be 
permitted to enter a man hole where a plugged 

Pipe is under pressure.  Four (4) pounds (gauge) air pressure develops a force against the 
plug in a 12 inch diameter pipe of approximately 450 pounds.  A safety release device set to 
release at 10 pounds per square inch is to be provided between the air supply and the sewer 
under test. 

 

The CONTRACTOR shall furnish all labor, tools, equipment and materials for the test.  The 
test must be scheduled at a time acceptable to the ENGINEER and shall be witnessed by his 
representative. 

 

DEFLECTION TEST – When PVC pipe is used, tests for the pipe deflection shall be run on 
a random basis with the ENGINEER determining the number and location depending on 
project size and soil conditions encountered.  Deflection shall be measured by pulling a 
mandrel or other device capable of measuring pipe I.D. of the deflection tests run, 100% must 
fall within 5% maximum (95% of pipe nominal I.D.).  Any lines found to exceed 5% shall 
be corrected prior to acceptance and shall be cause for additional lines being tested. 

 

In all sections of the gravity collection lines, the minimum acceptable variation from a 
straight barrel alignment will be a visible “half moon” of light when peering from one 
manhole to another with only enough light shining on the end of the opening (not down the 
pipe) to make it visible.  Anything less than a “half moon” will be cause for rejection of that 
section of line and reconduct all test at no cost to the OWNER. 
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The CONTRACTOR shall provide all equipment, labor and materials required and conduct 
test in the presence of a representative of the ENGINEER.  Segments failing the deflection 
test shall be relayed to secure acceptable test results at no additional cost to the owner. 

 

PRESSURE TEST FORCEMAINS – When the forcemains have been installed, backfilled 
and all thrust blocking is in place and has been adequate time to cure, the forcemain shall be 
subjected to a hydrostatic pressure test.  The CONTRACTOR is to furnish all equipment, to 
be conducted in the presence of a representative of the ENGINEER. 

 
The CONTRACTOR shall fill the forcemain with water, plug the ends, bring the pressure in 
the line to 100 pounds per square inch (p.s.i.).  If after 30 minutes the pressure in the 
forcemain has not dropped below 95 p.s.i. pressure, the pressure test will be acceptable.  If 
the test is not acceptable, the CONTACTOR will find and repair the leak and then retest the 
line until the line passes. 

 
 
END OF SECTION 33 30 00 
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BAY DISTRICT SCHOOLS 
MOSLEY SOFTBALL FIELDHOUSE 
CONSTRUCTION DOCUMENTS 
APRIL 3, 2026 
 
SECTION 33 40 00 - STORM DRAINAGE UTILITIES 
 
PART 1 - GENERAL 
 
1.01 INTENT 
 

It is the intent of these specifications to provide supplemental information to the contents of the 
construction drawings on the quality of material, execution, measurement, etc.  These specifications 
are general in nature and may contain products and requirements which are not applicable to the 
project.  Discrepancies between these specifications and the construction drawings either imagined 
or real shall be brought to the attention of the Owner's Engineer for clarification. 

 
1.02 DESCRIPTION OF WORK 
 

Extent of storm sewer collection system work is shown on drawings. 
 

Storm sewer collection system work includes, but is not limited to, the following: 
 

Storm sewer piping; manholes, frames and gratings; grate inlets, frames and gratings; outfall 
structures; junction boxes; end walls; mitered end sections; rip-rap; skimmer. 

 
Comply with the requirements of applicable Division-2 sections for excavation and backfilling 
required in connection with a storm sewer system work. 

 
Comply with requirements of applicable Division-2 sections for concrete work required in 
connection with storm sewer collection system work. 

 
1.03 QUALITY ASSURANCE 
 

Codes and Standards:  Perform all work in compliance with applicable requirements of governing 
authorities having jurisdiction. 

 
Testing and Inspection:  Testing and inspection shall be performed by the Owner's Engineer and 
the Contractor's Geotechnical Engineer at the Contractor's expense. 

 
It will be the responsibility of the Contractor to coordinate all testing and inspections.  The 
Contractor shall notify the Owner's Engineer, testing service and applicable agency inspectors 48  
hours in advance of testing and inspections. 

 
1.04 SUBMITTALS 
 

Prior to construction commencement, the Contractor shall submit for approval by the Owner's 
Engineer manufacturer's certifications and cut sheets for the following applicable items:  Precast 
items; outfall structure; skimmer; grates; lids; frames; stone for rip-rap. 
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PART 2 - PRODUCTS 
 
1.05 CONDUIT MATERIALS 
 

Reinforced Concrete Pipe (RCP):  ANSI/ASTM C 76, Class III, Wall 'B', with modified tongue-
and-groove compression gasket joints complying with ANSI/ASTM C 443.  All Reinforced 
Concrete Pipe (RCP) installed under paved areas to have tongue and groove compression gasket 
installed with filter fabric wrap around exterior of each pipe joint. 

 
1.06 CONCRETE STRUCTURES 
 

Concrete Base:  Precast or cast-in-place, at Contractor's option.  Use concrete which will attain a 
28 day compressive strength of not less than 3000 psi.  Refer to applicable Division 2 
Specifications.  Use reinforcing steel with a yield strength of 60,000 psi in accordance with ASTM 
A 615. 

 
Precast Concrete Structures:  ANSI/ASTM C 478, size and modifications as indicated.   
 
Cast-In-Place Concrete Structures:  Use concrete with a minimum 28 day compressive strength of 
not less than 3000 psi.  Refer to applicable Division 2 Specifications.  Use reinforcing steel with a 
yield strength of 60,000 psi in accordance with ASTM A 615. 

 
1.07 MASONRY MATERIALS 
 
 Concrete Masonry Units: ANSI/ASTM C 139. 
 
 Manhole Brick:  ANSI/ASTM C 32, Grade MS. 
 Sewer Brick:   ANSI/ASTM C 32, Grade SS. 
 Masonry Mortar:  ANSI/ASTM C 270, Type M. 
 

For minor amounts of mortar, packaged materials complying with ANSI/ASTM C 387, Type M, 
will be acceptable. 

 
1.08 METAL ACCESSORIES 
 

Manhole Frames and Covers:  Grey cast iron in accordance with ANSI/ASTM A  48, Class 30 B.  
Manhole frames and covers shall be traffic rated. 

Manhole Steps:   Grey cast iron, ANSI/ASTM A 48, Class 30 B, integrally cast into manhole 
sidewalls, unless otherwise indicated. 

 
Grates and Frames:  Grates and frames for inlets shall be either cast iron or steel as shown on the 
drawings.  Cast iron grates and frames shall be grey cast iron in accordance with ANSI/ASTM A 
48, Class 30 B.  Steel grates and frames shall be structural steel galvanized in accordance with 
ASTM A 123.  Grates and frames shall be traffic rated. 

 
1.09 RIP-RAP 
 

Sand-Cement:  The Portland cement used in sand-cement rip-rap will not be subject to testing 
provided it is from an approved source and the product of an established and reputable 
manufacturer. 

 
The fine aggregate shall be clean, sharp builder's sand from an approved source. 
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The sacks shall be jute sacks or any suitable sacks of any material which will hold the sand-cement 
mixture without leakage during handling and which is permeable or absorptive enough to permit 
the passage of water when wetted.  The sacks shall be of uniform size and dimensions and free 
from holes.  Only one type and size of sack shall be used on any one structure. 

 
Rubble:  Shall consist of either broken stone or broken concrete, as specified on the drawings.  
Rubble shall be roughly angular and shall be reasonably free from thin, flat or elongated pieces.  
Rubble shall be of a graded mixture, with individual pieces  weighing, in general from 20 to 300 
pounds each.  Not over 25% of the total volume shall be composed of pieces weighing less than 50 
pounds each, and at least 50% of the total volume shall be composed of pieces weighing 100 pounds 
or more. 

 
Broken stone shall be sound and durable quarry stone material with specific gravity of at least 1.90.  
The stone shall be free of cracks, soft seams and other structural defects. 

 
PART 3 - EXECUTION 
 
1.10 INSTALLATION OF CONDUIT 
 

General:  Install conduit in accordance with governing authorities having jurisdiction, except where 
more stringent requirements are indicated. 

 
Inspect conduit before installation to detect apparent defects.  Mark defective materials and 
promptly remove from site. 

 
Lay conduit beginning at low point of a system, true to grades and alignment indicated with 
unbroken continuity of invert. 

 
Place bell ends or groove end of pipe facing upstream. 
Install gaskets in accordance with manufacturer's recommendations for use of lubricants, cements 
and other special installation requirements. 

 
Concrete Pipe:  Install in accordance with applicable provisions of American Concrete Pipe 
Association "Concrete Pipe Field Manual", unless otherwise indicated. 

 
Place circular concrete pipe with elliptical reinforcing so that reference lines indicating top of 
pipe are not more than 5 degrees from vertical plane through longitudinal axis of pipe. 

 
Cleaning Conduit:  Clear interior of conduit of dirt and other superfluous material as work 
progresses.  Maintain swab or drag in line and pull past each joint as it is completed. 

 
In large, accessible conduit, brushes and brooms may be used for cleaning. 

 
Place plugs in ends of uncompleted conduit at end of day or whenever work stops. 

 
Flush lines between manholes if required to remove collected debris. 

 
Closing Abandoned Utilities:  Close open ends of abandoned underground utilities which are 
indicated to remain in place.  Provide sufficiently strong closures to withstand hydro-static or earth 
pressure which may result after ends of abandoned utilities have been closed. 

 
Close open ends of concrete or masonry utilities with not less than eight inches brick masonry 
bulkheads. 
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Interior Inspection:  Inspect conduit to determine whether line displacement or other damage has 
occurred. 

 
Make inspections after lines between manholes, or manhole locations, have been installed and 
approximately two feet of backfill is in place and at completion of project. 

 
If inspection indicates poor alignment, debris, displaced pipe, infiltration or other defects, correct 
such defects to satisfaction of Engineer. 

 
1.11 UNDERGROUND STRUCTURES 
 

Masonry Construction Structures:  Masonry construction will not be allowed unless specified on 
detail drawings. 

 
At Contractor's option, use either sewer brick or concrete masonry units to construct masonry 
structures. 

 
Mix mortar with only enough water for workability.  Re-tamping of mortar will not be permitted.  
Keep mortar mixing and conveying equipment clean.  Do not deposit mortar upon, or permit contact 
with the ground. 

 
Lay masonry in mortar so as to form full bed with ends and side joints in one operation, and with 
full bed and vertical joints, not more than 5/8 inch wide.  Protect fresh masonry from freezing and 
from too rapid drying. 

 
Apply a ½ inch thick mortar coating on both interior and exterior wall surfaces.  Where structure 
occur in pavements, set tops of frames and covers flush with finish surface.  Elsewhere, set tops 
three inches above finish surface, unless otherwise indicated. 

 
Use an epoxy bonding compound where steps are mortared into masonry walls. 

 
 Precast Concrete Structures: Place precast concrete sections as shown on drawings.  Where 

structures occur in pavements, set tops of frames and covers flush with finish surface.  Elsewhere, 
set tops three inches above finish surface, unless otherwise indicated. 

 
Use epoxy bonding compound where steps are mortared into structure walls. 

 
Provide rubber joint gasket complying with ASTM C 443. 

 
Connections:  Make connections to existing conduits and underground structures, so that finished 
work will conform as nearly as practicable to requirements specified for new work. 

 
Take care while making connections to prevent concrete or debris from entering existing conduit 
or structure.  Remove debris, concrete or other extraneous material which may accumulate. 

 
1.12 BACKFILLING 
 

GENERAL:  Conduct backfill operations of open-cut trenches closely following laying, jointing 
and bedding of pipe, and after initial inspection and testing are completed. 

 
Placing Asphalt:  The asphalt shall be placed by a machine or other methods which will provide a 
pavement surface true to line grade and cross sections. 
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Sand-Cement Rip-Rap:  The sand and cement shall be mixed dry, in the proportions of five cubic 
feet of sand to one bag of cement until the mixture is of uniform color.  The mixed material shall 
be accurately measured into each sack, with care being taken to place the same amount in each 
sack, and allow the top six inches of the sacks to remain unfilled to allow for proper tying and 
folding and to insure against breaking of the sack during placing.  The sacks shall be laid with 
broken joints, in a regular pattern with all tied and folded ends in the same direction.  The sacks 
shall be rammed or packed against each other so as to form a close and molded contact after the 
sand and cement mixture has set up.  Sacks ripped or torn shall be removed and replaced.  All 
openings between sacks shall be filled with dry grout composed of one part Portland cement and 
five parts sand.  All sacks shall then be thoroughly saturated with water. 

 
Rubble Rip-Rap:  Rubble shall be placed and arranged to form a compact layer conforming to the 
neat lines called for and to the specified thickness; plus or minus three inches.  The rubble shall be 
placed in such a manner that the small pieces are not segregated but evenly distributed.  The voids 
shall be filled with cement grout composed of one part Portland cement and five parts sand. 

 
Under drains:  The various sizes and types of pipe for Under drains shall be bedded firmly on the 
bottom of the trench, with the perforations down and joints securely made.  The influent end of the 
pipe shall be protected in a manner which will prevent any soil from entering the drain.  The trench 
shall be backfilled with filter material, stone, slag or crushed gravel to the lines indicated on the 
plans.  The filter material shall be placed and compacted around the pipe and for the full width of 
the trench, in layers not exceeding six inches in thickness.  Special care shall be taken to avoid 
displacement or damage to the pipe.  The portion of the trench above the filter material shall be 
filled with suitable pervious material which shall be placed and tampered in layers not exceeding 
four inches in thickness. 

 
Ditches and Detention Areas:  The construction of ditches and detention areas shall include the 
removal and disposal of old pavement, curb, gutter, sidewalk, etc. and the removal and disposal of 
all vegetation.  The ditches and detention areas shall be excavated, shaped and sloped in accordance 
with the line, grade and cross sections indicated on the plans.  The excavated material shall be 
removed and wasted as directed by the Engineer at the Contractor's expense. 

 
1.13 TESTING AND INSPECTION REQUIREMENTS 
 

Flashing Lines:  Upon completion and in the presence of the Owner's Engineer, the lines shall be 
flashed between structures in each straight or working section of the sewer, a round circle of light 
from the finished or other end of the section shall remain constantly in plain view throughout the 
entire length of each section and shall show the true character and shape of the interior surface of 
the sewer.  The test shall be applied for each working section after the sewer is completed in all 
respects and before it is accepted.  On completion of the sewer lines, the Contractor may be required 
to float a ball through any line.  In each case, the size of the ball is to be one inch in diameter less 
than the sewer through which it is to pass. 

 
All components of the system, including structures, shall remain uncovered until a visual inspection 
has been performed and accepted by the Owner's Engineer and applicable governmental agencies. 

 
PART 4 - MEASUREMENT AND PAYMENT 
 

General:  The contract unit price for the various items shall be compensation in full for furnishing 
all materials, labor, equipment, tools and incidentals necessary for the installation of the item 
complete in every detail in accordance with the plans and specifications.  There will be no direct 
payment for clearing, grubbing, excavating, de-watering, bracing, caulking, backfilling, clean-up 



MCEI 240.142B                        STORM SEWER COLLECTION                                                 33 40 00-6 
 

and restoration of property. 
 

Pipe:  The contract unit price for the various sizes, types and depths of pipe for culverts and storm 
drains shall be compensation in full for one linear foot of pipe complete and in place.  The length 
of pipe installed will be measured from end to end and center to center of manhole, junction box or 
inlet.  Mitered end sections will not be included in the length of pipe.  When depth of cut 
classification are shown on the Proposal Form, the classifications will be the vertical distance from 
natural ground surface or subgrade of roadway, whichever is least, to the pipe invert. 

 
Manholes, Junction Boxes and Inlets:  The contract unit price shall be compensation in full for one 
manhole, junction box, or inlet of the various sizes, types and depths complete with frames and 
covers or grates, steps, inverts, connections and stub-outs in place.  The depth of manhole, junction 
box or inlet shall be the vertical distance from the top of the manhole, junction box or inlet to the 
lowest pipe invert. 

 
End walls:  The contract unit price for the various sizes and types, including all reinforcing and 
concrete necessary, shall be compensation in full for one end wall or head wall complete and in 
place. 

 
Rip-Rap:  The contract unit price for the various types shall be compensation in full for one cubic 
yard of rip-rap complete and in place. 

 
Under drains:  The contract unit price for various sizes, types and depths of Under drains shall be 
compensation in full for one linear foot of under drain complete and in place.  The length of under 
drain installed will be measured from end to end. 

 
Mitered End Sections:  The contract unit price for the various sizes and types, including all pipe, 
reinforcing, connections, anchors, concrete, sand, sod and incidentals necessary shall be 
compensation in full for one mitered end section complete and in place. 

 
END OF SECTION 33 40 00 
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	1. The System Controller shall have sufficient memory to support its operating system, database, and programming requirements.
	2. The controller shall provide a USB communications port for connection to a PC
	3. The operating system of the Controller shall manage the input and output communications signals to allow distributed controllers to share real and virtual point information and allow central monitoring and alarms.
	4. All System Controllers shall have a real time clock.
	5. Data shall be shared between networked System Controllers.
	6. The System Controller shall continually check the status of its processor and memory circuits.  If an abnormal operation is detected, the controller shall:
	a. Assume a predetermined failure mode.
	b. Generate an alarm notification.
	c. Create a retrievable file of the state of all applicable memory locations at the time of the failure.
	d. Automatically reset the System Controller to return to a normal operating mode.

	7. Environment.  Controller hardware shall be suitable for the anticipated ambient conditions. Controller used in conditioned ambient shall be mounted in an enclosure, and shall be rated for operation at -40 F to 122 F.
	8. Clock Synchronization.
	a. All System Controllers shall be able to synchronize with a NTP server for automatic time synchronization.
	b. All System Controllers shall be able to accept a BACnet time synchronization command for automatic time synchronization.
	c. All System Controllers shall automatically adjust for daylight savings time if applicable.

	9. Serviceability
	a. Provide diagnostic LEDs for power, communications, and processor.
	b. The System Controller shall have a display on the main board that indicates the current operating mode of the controller.
	c. All wiring connections shall be made to field removable, modular terminal connectors.
	d. The System controller shall utilize standard DIN mounting methods for installation and replacement.

	10. Memory.  The System Controller shall maintain all BIOS and programming information indefinitely without power to the System controller
	11. Immunity to power and noise.  Controller shall be able to operate at 90% to 110% of nominal voltage rating and shall perform an orderly shut-down below 80% nominal voltage
	12. BACnet Test Labs (BTL) Listing.  Each System Controller shall be listed as a Building Controller (B-BC) by the BACnet Test Labs.
	1. Scheduling.  Provide the capability to schedule each object or group of objects in the system. Each of these schedules shall include the capability for start, stop, optimal start, optimal stop, and night economizer actions.  Each schedule may consi...
	a. Weekly Schedule.  Provide separate schedules for each day of the week.
	b. Exception Schedules.  Provide the ability for the operator to designate any day of the year as an exception schedule.  This exception schedule shall override the standard schedule for that day.  Exception schedules may be defined up to a year in ad...
	c. Holiday Schedules.  Provide the capability for the operator to define up to 99 special or holiday schedules.  These schedules may be placed on the scheduling calendar and will be repeated each year.  The operator shall be able to define the length ...
	d. Optimal Start.  The scheduling application outlined above shall support an optimal start algorithm.  This shall calculate the thermal characteristics of a zone and start the equipment prior to occupancy to achieve the desired space temperature at t...

	2. Trend Log Application
	a. Trend log data shall be sampled and stored on the System Controller panel and shall capable of being archived to a BACnet Workstation for longer term storage.
	1) Trend logs shall include interval, start-time, and stop-time.
	2) Trend log intervals shall be configurable as frequently as 1 minute and as infrequently as 1 year.

	b. Automated Trend Logs.
	1) The system controller shall automatically create trend logs for defined key measurements for each controlled HVAC device and HVAC application.
	2) The automatic trend logs shall monitor these parameters for a minimum of 7 days at 15 minute intervals.  The automatic trend logs shall be user adjustable.


	3. Alarm/Event Log
	a. Any object in the system shall be configurable to generate an alarm when transitioning in and out of a normal or fault state.
	b. Any object in the system shall allow the alarm limits, warning limits, states, and reactions to be configured for each object in the system.
	c. An alarm/event shall be capable of triggering any of the following actions:
	1) Route the alarm/event to one or more alarm log.  The alarm message shall include the name of the alarm location, the device that generated the alarm, and the alarm message itself.
	2) Route an e-mail message to an operator(s)
	3) Log a data point(s) for a period of time
	4) Run a custom control program


	4. Point Control.  User shall have the option to set the update interval, minimum on/off time, event notification, custom programming on change of events.
	5. Timed Override.  A standard application shall be utilized to enable/disable temperature control when a user selects on/cancel at the zone sensor, operator interface, or the local operator display.  The amount of time that the override takes precede...
	6. Anti-Short Cycling.  All binary output points shall be protected from short cycling
	1. Operator Interface
	a. The operator interface shall be accessible via a web browser.
	b. The operator interface shall support the following Internet web browsers:
	1) Internet Explorer 8.0+

	c. The operator interface shall support the following mobile web browsers:
	1) iOS (iPad/iPhone) V4.0+
	2) Android (Phone) V2.3+


	2. Mobile App Operator Interface
	a. Mobile App Operator Interface shall support the following Operating systems
	1) Apple iOS 5
	2) Apple iOS 6
	3) Android V2.3
	4) Android V4.0
	5) Android V4.1

	b. The operator interface shall support system access on a mobile device via a mobile app to:
	1) Alarm log
	2) System Status
	3) Equipment status
	4) Space Status
	5) Standard Equipment graphics

	c. The operator interface shall support actions on a mobile device via a mobile app to:
	1) Override set points
	2) Override occupancy
	3) Acknowledge Alarms
	4) Comment on Alarms

	d. System Security
	1) Each operator shall be required to login to the system with a user name and password in order to view, edit, add, or delete data.
	2) User Profiles shall restrict the user to only the objects, applications, and system functions as assigned by the system administrator.
	3) Each operator shall be allowed to change their user password
	4) The System Administrator shall be able to manage the security for all other users
	5) The system shall include pre-defined “roles” that allow a system administrator to quickly assign permissions to a user.
	6) User logon/logoff attempts shall be recorded.
	7) The system shall protect itself from unauthorized use by automatically logging off following the last keystroke.  The delay time shall be user definable.
	8) All system security data shall be stored in an encrypted format.

	e. Database
	1) Database Save. A system operator with the proper password clearance shall be able to archive the database on the designated operator interface PC.
	2) Database Restore.  The system operator shall also be able to clear a panel database and manually initiate a download of a specified database to any panel in the system.

	f. On-Line Help and Training
	1) Provide a context sensitive, on line help system to assist the operator in operation and configuration of the system.
	2) On-line help shall be available for all system functions and shall provide the relevant data for each particular screen.

	g. System Diagnostics
	1) The system shall automatically monitor the operation of all network connections, building management panels, and controllers.
	2) The failure of any device shall be annunciated to the operators.

	h. Equipment & Application Pages
	1) The operator interface shall include standard pages for all equipment and applications.  These pages shall allow an operator to obtain information relevant to the operation of the equipment and/or application, including:
	a) Animated Equipment Graphics for each major piece of equipment and floor plan in the System.  This includes:
	(1) Air Handler and Outside Air Unit.  These graphics shall show all points dynamically as specified in the points list.
	(2) Animation capabilities shall include the ability to show a sequence of images reflecting the position of analog outputs, such as valve or damper positions. Graphics shall be capable of launching other web pages.

	b) Alarms relevant to the equipment or application without requiring a user to navigate to an alarm page and perform a filter.
	c) Historical Data (As defined in Automatic Trend Log section below) for the equipment or application without requiring a user to navigate to a data log page and perform a filter.


	i. System Graphics. Operator interface shall be graphically based and shall include at least one graphic per piece of equipment or occupied zone, graphics for each chilled water and hot water system, and graphics that summarize conditions on each floo...
	1) Functionality. Graphics shall allow operator to monitor system status, to view a summary of the most important data for each controlled zone or piece of equipment, to use point and-click navigation between zones or equipment, and to edit set points...
	2) Graphic imagery – graphics shall use 3D images for all standard and custom graphics.  The only allowable exceptions will be photo images, maps, schematic drawings, and selected floor plans.
	3) Animation. Graphics shall be able to animate by displaying different Image lies for changed object status.
	4) Alarm Indication. Indicate areas or equipment in an alarm condition using color or other visual indicator.
	5) Format. Graphics shall be saved in an industry-standard format such as BMP, JPEG, PNG, or GIF. Web-based system graphics shall be viewable on browsers compatible with World Wide Web Consortium browser standards. Web graphic format shall require no ...

	j. Custom Graphics
	1) The operator interface shall be capable of displaying custom graphics in order to convey the status of the facility to its operators.
	2) Graphical Navigation. The operator interface shall provide dynamic color graphics of building areas, systems and equipment.
	3) Graphical Data Visualization.  The operator interface shall support dynamic points including analog and binary values, dynamic text, static text, and animation files.
	4) Custom background images. Custom background images shall be created with the use of commonly available graphics packages such as Adobe Photoshop. The graphics generation package shall create and modify graphics that are saved in industry standard f...

	k. Graphics Library.  Furnish a library of standard HVAC equipment such as chillers, air handlers, terminals, fan coils, unit ventilators, rooftop units, and VAV boxes, in 3-dimensional graphic depictions. The library shall be furnished in a file form...
	l. Manual Control and Override.
	1) Point Control.  Provide a method for a user to view, override, and edit if applicable, the status of any object and property in the system.  The point status shall be available by menu, on graphics or through custom programs.
	2) Temporary Overrides.  The user shall be able to perform a temporary override wherever an override is allowed, automatically removing the override after a specified period of time.
	3) Override Owners.  The system shall convey to the user the owner of each override for all priorities that an override exists.
	4) Provide a specific icon to show timed override or operator override, when a point, unit controller or application has been overridden manually.

	m. Engineering Units
	1) Allow for selection of the desired engineering units (i.e. Inch pound or SI) in the system.
	2) Unit selection shall be able to be customized by locality to select the desired units for each measurement.
	3) Engineering units on this project shall be IP.


	3. Scheduling.  A user shall be able to perform the following tasks utilizing the operator interface:
	a. Create a new schedule, defining the default values, events and membership.
	b. Create exceptions to a schedule for any given day.
	c. Apply an exception that spans a single day or multiple days.
	d. View a schedule by day, week and month.
	e. Exception schedules and holidays shall be shown clearly on the calendar.
	f. Modify the schedule events, members and exceptions.

	4. Trend Logs
	a. Trend Logs Definition.
	1) The operator interface shall allow a user with the appropriate security permissions to define a trend log for any data in the system.
	2) The operator interface shall allow a user to define any trend log options as described in the Application and Control Software section.

	b. Trend Log Viewer.
	1) The operator interface shall allow Trend Log data to be viewed and printed.
	2) The operator interface shall allow a user to view trend log data in text-based (time –stamp/value).
	3) The operator shall be able to view the data collected by a trend log in a graphical chart in the operator interface.
	4) Trend log viewing capabilities shall include the ability to show a minimum of 5 points on a chart.
	5) Each data point trend line shall be displayed as a unique color.
	6) The operator shall be able to specify the duration of historical data to view by scrolling and zooming.
	7) The system shall provide a graphical trace display of the associated time stamp and value for any selected point along the x-axis.

	c. Export Trend Logs.
	1) The operator interface shall allow a user to export trend log data in CSV or PDF format for use by other industry standard word processing and spreadsheet packages.


	5. Alarm/Event Notification
	a. An operator shall be notified of new alarms/events as they occur while navigating through any part of the system via an alarm icon.
	b. Alarm/Event Log.  The operator shall be able to view all logged system alarms/events from any operator interface.
	1) The operator shall be able to sort and filter alarms from events. Alarms shall be sorted in a minimum of 4 categories based on severity.
	2) Alarm/event messages shall use full language, easily recognized descriptors.
	3) An operator with the proper security level may acknowledge and clear alarms/events.
	4) All alarms/events that have not been cleared by the operator shall be stored by the building controller.
	5) The alarm/event log shall include a comment field for each alarm/event that allows a user to add specific comments associated with any alarm.

	c. Alarm Processing.
	1) The operator shall be able to configure any object in the system to generate an alarm when transitioning in and out of a normal state.
	2) The operator shall be able to configure the alarm limits, warning limits, states, and reactions for each object in the system.


	6. Reports and Logs.
	a. The operator interface shall provide a reporting package that allows the operator to select reports.
	b. The operator interface shall provide the ability to schedule reports to run at specified intervals of time.
	c. The operator interface shall allow a user to export reports and logs from the building controller in a format that is readily accessible by other standard software applications including spreadsheets and word processing. Acceptable formats include:
	1) CSV, HTML, XML, PDF

	d. Reports and logs shall be readily printed to the system printer.
	e. Provide a means to list and access the last 10 reports viewed by the user.
	f. The following standard reports shall be available without requiring a user to manually configure the report:
	1) All Points in Alarm Report: Provide an on demand report showing all current alarms.
	2) All Points in Override Report: Provide an on demand report showing all overrides in effect.
	3) Commissioning Report: Provide a one-time report that lists all equipment with the unit configuration and present operation.
	4) Points report: Provide a report that lists the current value of all points



	23 31 13 HVAC Metal Ductwork
	23 33 00 Ductwork Accessories
	23 34 00 Fans
	23 37 13 Grilles, Registers, and Ceiling Diffusers
	23 37 26 Wall Louvers
	23 81 03 Outside Air Preconditioning Units
	23 81 26 Air Source Unitary Split System Heat Pump Units
	23 81 28 Ductless Split System Air Conditioning Units

	26 05 00 Electrical General Requirements
	a. Submittals Schedule:  Submittals shall be submitted within thirty (30) days after the contract is awarded.  It is not the responsibility of the Engineer to expedite the review of submittals if the contractor has not adequately prepared the submitta...
	b. Identification:  Place a permanent label or title block on each submittal for identification.  Each major section of submittals such as power equipment, lighting equipment, fire alarm, etc., shall be secured together in a booklet or stapled with a ...
	c. The submittal shall not be in individual parts per each Specification Section but be combined as a part of a major section such as power equipment, lighting equipment, fire alarm, methods, etc.
	d. Resubmittals:  The Specifying Engineer will participate in two resubmittal reviews.  After the second resubmittal review, the Engineer shall not review the submittal until the Contractor provides $1,000 to the Engineer to perform each additional re...
	1) Include previous submittal review comments.
	2) For each item being resubmitted, include previous review comment and explain how resubmitted item meets the criteria of the previous review comment.

	PART 2 - EXECUTION
	2.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
	A. Comply with NECA 1-2015.
	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...
	A. Right of Way:  Give to raceways and piping systems installed at a required slope.



	26 05 19 Low-Voltage Electrical Power Conductors and Cables
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Copper building wire rated 600 V or less.
	2. Aluminum building wire rated 600 V or less.
	3. Metal-clad cable, Type MC, rated 600 V or less.
	4. Fire-alarm wire and cable.
	5. Connectors, splices, and terminations rated 600 V and less.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Product Schedule: Indicate type, use, location, and termination locations.

	1.3 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 COPPER BUILDING WIRE
	A. Description: Flexible, insulated, and uninsulated, drawn copper current-carrying conductor with an overall insulation layer or jacket, or both, rated 600 V or less.
	B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Alpha Wire Company.
	2. General Cable Technologies Corporation.
	3. Okonite Company (The).
	4. Southwire Company.

	C. Standards:
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.
	2. RoHS compliant.
	3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire and Cable Marking and Application Guide."

	D. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 for stranded conductors.
	1. Type RHH and Type RHW-2: Comply with UL 44.
	2. Type USE-2 and Type SE: Comply with UL 854.
	3. Type THHN and Type THWN-2: Comply with UL 83.
	4. Type THW and Type THW-2: Comply with NEMA WC-70/ICEA S-95-658 and UL 83.
	5. Type XHHW-2: Comply with UL 44.


	2.2 ALUMINUM BUILDING WIRE
	A. Description: Flexible, insulated and uninsulated, drawn aluminum current-carrying conductor with an overall insulation layer or jacket, or both, rated 600 V or less.
	B. Allowed Use Locations: Aluminum conductors may only be used on feeder or distribution circuits larger than 100A. The Drawings typically indicate all conductor sizes in copper. The contractor shall provide a cross reference table for engineer approv...
	C. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Alpha Wire Company.
	2. General Cable Technologies Corporation.
	3. Okonite Company (The).
	4. Southwire Company.

	D. Standards:
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.
	2. RoHS compliant.
	3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire and Cable Marking and Application Guide."

	E. Conductors: Aluminum, complying with ASTM B800 and ASTM B801.
	1. Type RHH and Type RHW-2: Comply with UL 44.
	2. Type USE-2 and Type SE: Comply with UL 854.
	3. Type THHN and Type THWN-2: Comply with UL 83.
	4. Type THW and Type THW-2: Comply with NEMA WC-70/ICEA S-95-658 and UL 83.
	5. Type XHHW-2: Comply with UL 44.


	2.3 METAL-CLAD CABLE, TYPE MC
	A. Description: A factory assembly of one or more current-carrying insulated conductors in an overall metallic sheath.
	B. Allowed Use Locations: Metal-clad cable, Type MC shall only be used in walls from end of circuit devices (receptacles or switches) up to junction box above ceiling for homerun circuit or light fixture. Homerun circuit shall not be in Type MC cable....
	C. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. General Cable Technologies Corporation.
	2. Okonite Company (The).
	3. Southwire Company.

	D. Standards:
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.
	2. Comply with UL 1569.
	3. RoHS compliant.
	4. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire and Cable Marking and Application Guide."

	E. Circuits:
	1. Single circuit.

	F. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 for stranded conductors.
	G. Ground Conductor: Insulated.
	H. Conductor Insulation:
	1. Type TFN/THHN/THWN-2: Comply with UL 83.
	2. Type XHHW-2: Comply with UL 44.

	I. Armor: Steel, interlocked.
	J. Jacket: PVC applied over armor.

	2.4 CONNECTORS AND SPLICES
	A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material, type, and class for application and service indicated; listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intende...
	B. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc diecast with set screws, designed to connect conductors specified in this Section.


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders: Copper for feeders smaller than No. 3 AWG; copper or aluminum for feeders No. 3 AWG and larger. Conductors shall be solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	C. Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Service Entrance: Type THHN/THWN-2, single conductors in raceway.
	B. Exposed Feeders: Type THHN/THWN-2, single conductors in raceway.
	C. Feeders Concealed in Ceilings and Crawlspaces: Type THHN/THWN-2, single conductors in raceway.
	D. Feeders Concealed in Walls and Partitions: Type THHN/THWN-2, single conductors in raceway.
	E. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type XHHW-2, single conductors in raceway.
	F. Feeders in Cable Tray: Type THHN/THWN-2, single conductors in raceway or Type RHW-2/USE-2 if exterior located.
	G. Exposed Branch Circuits, Including in Crawlspaces: Type XHHW-2, single conductors in raceway.
	H. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single conductors in raceway.
	I. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: Type XHHW-2, single conductors in raceway.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.
	B. Complete raceway installation between conductor and cable termination points 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 accordingly as required by other Specification sections."

	3.4 INSTALLATION OF FIRE-ALARM WIRING
	A. Comply with NECA 1 and NFPA 72.
	B. Wiring within Enclosures: Separate power-limited and non-power-limited conductors as recommended by manufacturer. Install conductors parallel with or at right angles to sides and back of the enclosure. Bundle, lace, and train conductors to terminal...
	C. Cable Taps: Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or equipment enclosures where circuit connections are made.
	D. Color-Coding: Color-code fire-alarm conductors differently from the normal building power wiring. Use one color-code for alarm circuit wiring and another for supervisory circuits. Color-code audible alarm-indicating circuits differently from alarm-...
	E. Wiring to Remote Alarm Transmitting Device: 1-inch conduit between the fire-alarm control panel and the transmitter. Install number of conductors and electrical supervision for connecting wiring as needed to suit monitoring function.

	3.5 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.
	1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors.

	C. Wiring at Outlets: Install conductor at each outlet, with at least 12 inches of slack.
	D. Prior to conduit/conductor routing to outlets, contractor shall request final verification of locations.  Outlets shall be allowed to be moved 10 feet prior to installation with no cost change.
	E. Comply with requirements in accompanying Section on Fire Alarm Systems for connecting, terminating, and identifying wires and cables.

	3.6 IDENTIFICATION
	A. Identify and color-code conductors and cables according to requirements in accompanying Sections in this book of Specifications.
	B. Identify each spare conductor at each end with identity number and location of other end of conductor and identify as spare conductor.

	3.7 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 accompanying Sections in this book of Specifications.

	3.8 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly according to requirements in accompanying Sections in this book of Specifications.



	26 05 26 Grounding and Bonding for Electrical Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes grounding and bonding systems and equipment, plus the following special applications:
	1. Underground distribution grounding.
	2. Foundation steel electrodes.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.3 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.
	1. Plans showing as-built, dimensioned locations of system described in "Field Quality Control" Article, including the following:
	a. Ground rods
	b. Grounding arrangements and connections for separately derived systems.



	1.5 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Certified by NETA.


	PART 2 -  PRODUCTS
	2.1 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 UL 467 for grounding and bonding materials and equipment.

	2.2 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Burndy; Part of Hubbell Electrical Systems.
	2. ERICO; a brand of nVent.
	3. Galvan Industries, Inc.; Electrical Products Division, LLC.
	4. O-Z/Gedney; a brand of Emerson Industrial Automation.
	5. Thomas & Betts Corporation; A Member of the ABB Group.


	2.3 CONDUCTORS
	A. Insulated Conductors: Copper or tinned-copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors: ASTM B 3.
	2. Stranded Conductors: ASTM B 8.
	3. Tinned Conductors: ASTM B 33.
	4. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.
	5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
	6. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.
	7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.

	C. Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches in cross section, with 9/32-inch holes spaced 1-1/8 inches apart. Stand-off insulators for mounting shall comply with UL 891 for use in switchboards, 600 V and shall be ...

	2.4 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.
	B. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.
	C. Bus-Bar Connectors: Compression type, copper or copper alloy, with two wire terminals.
	D. Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with dual, tin-plated or silicon bronze bolts.
	E. Cable-to-Cable Connectors: Compression type, copper or copper alloy.
	F. Cable Tray Ground Clamp: Mechanical type, zinc-plated malleable iron.
	G. Conduit Hubs: Mechanical type, terminal with threaded hub.
	D. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head bolt.
	E. Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set screw.
	F. Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex head screw.
	G. Straps: Solid copper, copper lugs. Rated for 600 A.
	H. U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct burial.
	I. Water Pipe Clamps:
	1. Mechanical type, two pieces with stainless-steel bolts.
	a. Material: Die-cast zinc alloy.
	b. Listed for direct burial.

	2. U-bolt type with malleable-iron clamp and copper ground connector rated for direct burial.


	2.5 GROUNDING ELECTRODES
	A. Ground Rods: Copper-clad steel, sectional type; 3/4 inch by 10 feet.
	B. Ground Plates: 1/4 inch thick, hot dip galvanized.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors: Install solid conductor for No. 10 AWG and smaller, and stranded conductors for No. 8 AWG and larger unless otherwise indicated.
	B. Grounding Bus: Install in electrical equipment rooms, in rooms housing service equipment, and elsewhere as indicated.
	1. Install bus horizontally, on insulated spacers 2 inches minimum from wall, 6 inches above finished floor unless otherwise indicated.
	2. Where indicated on both sides of doorways, route bus up to top of door frame, across top of doorway, and down; connect to horizontal bus.

	C. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
	2. Underground Connections: Welded connectors except at test wells and as otherwise indicated.
	3. Connections to Ground Rods at Test Wells: Bolted connectors.
	4. Connections to Structural Steel: Welded connectors.


	3.2 GROUNDING AT THE SERVICE
	A. Equipment grounding conductors and grounding electrode conductors shall be connected to the ground bus. Install a main bonding jumper between the neutral and ground buses.

	3.3 GROUNDING SEPARATELY DERIVED SYSTEMS
	A. Dry-type Transformer: Install a main bonding jumper between the neutral and ground buses inside of the transformer enclosure. Connect transformer ground to building grounding electrode system. Provide supply side bonding jumper from the transformer...

	3.4 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-mounted electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, humidifiers, and other duct electrical equipment. Bond conductor ...
	C. Water Heater, Heat-Tracing, and Anti-frost Heating Cables: Install a separate insulated equipment grounding conductor to each electric water heater and heat-tracing cable. Bond conductor to heater units, piping, connected equipment, and components.
	D. Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding conductor connected to the receptacle grounding terminal. Isolate conductor from raceway and from panelboard grounding terminals. Terminate at equipment grounding cond...
	E. Isolated Equipment Enclosure Circuits: For designated equipment supplied by a branch circuit or feeder, isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway fitting listed for the purpose. Install fitting where raceway...
	F. Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate insulated equipment grounding conductor in addition to grounding conductor installed with branch-circuit conductors.

	3.5 INSTALLATION
	A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise indicated or required by Code. Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Ground Bonding Common with Lightning Protection System: Comply with NFPA 780 and UL 96 when interconnecting with lightning protection system. Bond electrical power system ground directly to lightning protection system grounding conductor at closest...
	C. Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless otherwise indicated.
	1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated. Make connections without exposing steel or damaging coating if any.
	2. Use exothermic welds for all below-grade connections.
	3. For grounding electrode system, install at least three rods spaced at least one-rod length from each other and located at least the same distance from other grounding electrodes, and connect to the service grounding electrode conductor.

	D. Test Wells: Ground rod driven through drilled hole in bottom of handhole. Handholes are specified in Section 260543 "Underground Ducts and Raceways for Electrical Systems," and shall be at least 12 inches deep, with cover.
	E. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance except where routed through short lengths of conduit.
	1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install bonding so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection is required, use a bolted clamp.

	F. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building. Connect grounding conductors to main metal water servi...
	2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water meters. Connect to pipe with a bolted connector.
	3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.

	G. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors of associated fans, blowers, electric heaters, and air cleaners. Install bonding jumper to bond across flexible duct connections to achieve continuity.
	H. Grounding for Steel Building Structure: Install a driven ground rod at base of each corner column and at intermediate exterior columns at distances not more than 60 feet apart.
	I. Concrete-Encased Grounding Electrode (Ufer Ground): Fabricate according to NFPA 70; use a minimum of 20 feet of bare copper conductor not smaller than No. 4 AWG.
	1. If concrete foundation is less than 20 feet long, coil excess conductor within base of foundation.
	2. Bond grounding conductor to reinforcing steel in at least four locations and to anchor bolts. Extend grounding conductor below grade and connect to building's grounding grid or to grounding electrode external to concrete.

	J. Connections: Make connections so possibility of galvanic action or electrolysis is minimized. Select connectors, connection hardware, conductors, and connection methods so metals in direct contact are galvanically compatible.
	1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make contact points closer in order of galvanic series.
	2. Make connections with clean, bare metal at points of contact.
	3. Make aluminum-to-steel connections with stainless-steel separators and mechanical clamps.
	4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and mechanical clamps.
	5. Coat and seal connections having dissimilar metals with inert material to prevent future penetration of moisture to contact surfaces.


	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical connections with a calibrated torque wrench according to manufacturer's written instructions.
	3. Test completed grounding system at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal, at ground test wells, and at individual ground rods. Make tests at ground rods before any con...
	a. Measure ground resistance no fewer than two full days after last trace of precipitation and without soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natura...
	b. Perform tests by fall-of-potential method according to IEEE 81.

	4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod assembly, and other grounding electrodes. Identify each by letter in alphabetical order, and key to the record of tests and observations. Include the number of rods dri...

	C. Grounding system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. Report measured ground resistances that exceed the following values:
	1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 ohms.
	2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms.
	3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3 ohms.
	4. Power Distribution Units or Panelboards Serving Electronic Equipment: 3 ohms.
	5. Substations and Pad-Mounted Equipment: 5 ohms.
	6. Manhole Grounds: 10 ohms.

	F. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect promptly and include recommendations to reduce ground resistance.



	26 05 29 Hangers and Supports 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. Steel slotted support systems.
	2. Aluminum slotted support systems.
	3. Conduit and cable support devices.
	4. Support for conductors in vertical conduit.
	5. Structural steel for fabricated supports and restraints.
	6. Mounting, anchoring, and attachment components, including powder-actuated fasteners, mechanical expansion anchors, concrete inserts, clamps, through bolts, toggle bolts, and hanger rods.
	7. Fabricated metal equipment support assemblies.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for the following:
	a. Slotted support systems, hardware, and accessories.
	b. Clamps.
	c. Hangers.
	d. Sockets.
	e. Eye nuts.
	f. Fasteners.
	g. Anchors.
	h. Saddles.
	i. Brackets.

	2. Include rated capacities and furnished specialties and accessories.



	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32-inch- diameter holes at a maximum of 8 inches o.c. in at least one surface.
	1. Manufacturers: Subject to compliance with requirements, undefined:
	a. Allied Tube & Conduit; a part of Atkore International.
	b. B-line, an Eaton business.
	c. Thomas & Betts Corporation; A Member of the ABB Group.
	d. Unistrut; Part of Atkore International.

	2. Standard: Comply with MFMA-4 factory-fabricated components for field assembly.
	3. Material for Channel, Fittings, and Accessories: Galvanized steel.
	4. Channel Width: Selected for applicable load criteria.
	5. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.
	6. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.

	B. Aluminum Slotted Support Systems: Extruded-aluminum channels and angles with minimum 13/32-inch- diameter holes at a maximum of 8 inches o.c. in at least one surface.
	1. Manufacturers: Subject to compliance with requirements, undefined:
	a. Cooper Industries, Inc.
	b. Thomas & Betts Corporation; A Member of the ABB Group.
	c. Unistrut; Part of Atkore International.

	2. Standard: Comply with MFMA-4 factory-fabricated components for field assembly.
	3. Channel Material: 6063-T5 aluminum alloy.
	4. Fittings and Accessories Material: 5052-H32 aluminum alloy.
	5. Channel Width: Selected for applicable load criteria.
	6. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.
	7. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.

	C. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	D. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in riser conduits. Plugs shall have number, size, and shape of c...
	E. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel plates, shapes, and bars; black and galvanized.
	F. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their supports to building surfaces include the following:
	1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	a. Manufacturers: Subject to compliance with requirements, undefined:
	1) Hilti, Inc.
	2) ITW Ramset/Red Head; Illinois Tool Works, Inc.
	3) MKT Fastening, LLC.


	2. Mechanical-Expansion Anchors: Insert-wedge-type, stainless steel, for use in hardened portland cement concrete, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	a. Manufacturers: Subject to compliance with requirements, undefined:
	1) B-line, an Eaton business.
	2) Hilti, Inc.
	3) ITW Ramset/Red Head; Illinois Tool Works, Inc.
	4) MKT Fastening, LLC.


	3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS Type 18 units and comply with MFMA-4 or MSS SP-58.
	4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for attached structural element.
	5. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM F 3125/F 3125M, Grade A325.
	6. Hanger Rods: Threaded steel.


	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B. Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes and plates.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with the following standards for application and installation requirements of hangers and supports, except where requirements on Drawings or in this Section are stricter:
	1) NECA 1.
	2) NECA 101

	B. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping materials and installation for penetrations through fire-rated walls, ceilings, and assemblies.
	C. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and Boxes for Electrical Systems."
	D. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch in diameter.
	E. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slottedsupport system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps.

	F. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch and smaller raceways serving branch circuits and communication systems above suspended ceilings, and for fastening raceways to trapeze supports.

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this article.
	B. Raceway Support Methods: In addition to methods described in NECA 1, EMT IMC and RMC may be supported by openings through structure members, according to NFPA 70.
	C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination shall ...
	D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood: Fasten with lag screws or through bolts.
	2. To New Concrete: Bolt to concrete inserts.
	3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete: Expansion anchor fasteners.
	5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and nuts may be used in existing standard-weight concrete 4 inches thick or greater. Do not use for anchorage to lightweight-aggregate concrete or for sl...
	6. To Steel: Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with MSS SP-69.

	E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for reinforcing bars.

	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Comply with installation requirements in Section 055000 "Metal Fabrications" for site-fabricated metal supports.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding: Comply with AWS D1.1/D1.1M.

	3.4 CONCRETE BASES
	A. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base.
	B. Use 3000 psi, 28-day compressive-strength concrete. Concrete materials, reinforcement, and placement requirements are specified in Section 033000 "Cast-in-Place Concrete."
	C. Anchor equipment to concrete base as follows:
	1. Place and secure anchorage devices. Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor bolts to elevations required for proper attachment to supported equipment.
	3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.




	26 05 33 Raceways 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 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal conduits and fittings.
	2. Nonmetallic conduits and fittings.
	3. Metal wireways and auxiliary gutters.
	4. Boxes, enclosures, and cabinets.
	5. Handholes and boxes for exterior underground cabling.

	B. Related Requirements:
	1. "Penetration Firestopping" for firestopping at conduit and box entrances.
	2. "Underground Ducts and Raceways for Electrical Systems" for exterior ductbanks, manholes, and underground utility construction.
	3. "Pathways for Communications Systems" for conduits, wireways, surface pathways, innerduct, boxes, faceplate adapters, enclosures, cabinets, and handholes serving communications systems.


	1.3 DEFINITIONS
	A. ARC: Aluminum rigid conduit.
	B. GRC: Galvanized rigid steel conduit.
	C. IMC: Intermediate metal conduit.

	1.4 ACTION SUBMITTALS
	A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and attachment details.

	1.5 INFORMATIONAL SUBMITTALS

	PART 2 -  PRODUCTS
	2.1 METAL CONDUITS AND FITTINGS
	A. Metal Conduit:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Allied Tube & Conduit; a part of Atkore International.
	b. O-Z/Gedney; a brand of Emerson Industrial Automation.
	c. Southwire Company.
	d. Thomas & Betts Corporation; A Member of the ABB Group.
	e. Wheatland Tube Company.

	2. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	3. GRC: Comply with ANSI C80.1 and UL 6.
	4. IMC: Comply with ANSI C80.6 and UL 1242.
	5. PVC-Coated Steel Conduit: PVC-coated rigid steel conduit.
	a. Comply with NEMA RN 1.
	b. Coating Thickness: 0.040 inch, minimum.

	6. EMT: Comply with ANSI C80.3 and UL 797.
	7. FMC: Comply with UL 1; zinc-coated steel.
	8. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.

	B. Metal Fittings:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Allied Tube & Conduit; a part of Atkore International.
	b. O-Z/Gedney; a brand of Emerson Industrial Automation.
	c. Southwire Company.
	d. Thomas & Betts Corporation; A Member of the ABB Group.
	e. Wheatland Tube Company.

	2. Comply with NEMA FB 1 and UL 514B.
	3. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	4. Fittings, General: Listed and labeled for type of conduit, location, and use.
	5. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and NFPA 70.
	6. Fittings for EMT:
	a. Material: Steel.
	b. Type: Setscrew or compression.

	7. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated for environmental conditions where installed, and including flexible external bonding jumper.
	8. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, with overlapping sleeves protecting threaded joints.

	C. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints from corrosion and to enhance their cond...

	2.2 NONMETALLIC CONDUITS AND FITTINGS
	A. Nonmetallic Conduit:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. RACO; Hubbell.
	b. Thomas & Betts Corporation; A Member of the ABB Group.
	c. United Fiberglass.

	2. Listing and Labeling: Nonmetallic conduit shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	3. Fiberglass:
	a. Comply with NEMA TC 14.
	b. Comply with UL 2515 for aboveground raceways.
	c. Comply with UL 2420 for belowground raceways.

	4. ENT: Comply with NEMA TC 13 and UL 1653.
	5. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated.
	6. LFNC: Comply with UL 1660.

	B. Nonmetallic Fittings:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. RACO; Hubbell.
	b. Thomas & Betts Corporation; A Member of the ABB Group.
	c. United Fiberglass.

	2. Fittings, General: Listed and labeled for type of conduit, location, and use.
	3. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type and material.
	a. Fittings for LFNC: Comply with UL 514B.

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


	2.3 METAL WIREWAYS AND AUXILIARY GUTTERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. B-line, an Eaton business.
	2. Hoffman; a brand of nVent.
	3. MonoSystems, Inc.

	B. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 Type 3R unless otherwise indicated, and sized according to NFPA 70.
	1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	C. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	D. Wireway Covers: Hinged type Screw-cover type unless otherwise indicated.
	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. Crouse-Hinds, an Eaton business.
	2. EGS/Appleton Electric.
	3. Hoffman; a brand of nVent.
	4. Hubbell Incorporated.
	5. O-Z/Gedney; a brand of Emerson Industrial Automation.
	6. RACO; Hubbell.
	7. Thomas & Betts Corporation; A Member of the ABB Group.
	8. Wiremold / Legrand.

	B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets installed in wet locations shall be listed for use in wet locations.
	C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
	D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum, Type FD, with gasketed cover.
	E. Nonmetallic Floor Boxes: Nonadjustable, rectangular or round, as indicated on Drawings.
	1. Listing and Labeling: Nonmetallic floor boxes shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	F. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb. Outlet boxes designed for attachment of luminaires weighing more than 50 lb shall be listed and marked for the maximum allowable weight.
	G. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
	H. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast aluminum with gasketed cover.
	I. Device Box Dimensions: 4 inches square by 2-1/8 inches deep.
	J. Gangable boxes are allowed.
	K. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 Type 3R with continuous-hinge cover with flush latch unless otherwise indicated.
	1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
	2. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

	L. Cabinets:
	1. NEMA 250, Type 1 Type 3R 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.
	6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.


	2.5 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING
	A. General Requirements for Handholes and Boxes:
	1. Boxes and handholes for use in underground systems shall be designed and identified as defined in NFPA 70, for intended location and application.
	2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and aggregate, bound together with polymer resin, and reinforced with steel, 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. Oldcastle Enclosure Solutions.
	c. Quazite: Hubbell Power Systems, Inc.

	2. Standard: Comply with SCTE 77.
	3. Configuration: Designed for flush burial with closed bottom unless otherwise indicated.
	4. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural load rating consistent with enclosure and handhole location.
	5. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
	6. Cover Legend: Molded lettering, "ELECTRIC.".
	7. Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering ducts for secure, fixed installation in enclosure wall.
	8. Handholes 12 Inches Wide by 24 Inches Long and Larger: Have inserts for cable racks and pulling-in irons installed before concrete is poured.



	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors: Apply raceway products as specified below unless otherwise indicated:
	1. Exposed Conduit: GRC IMC.
	2. Concealed Conduit, Aboveground: GRC IMC EMT RNC, Type EPC-40-PVC.
	3. Underground Conduit: RNC, Type EPC-40-PVC, direct buried concrete encased.
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFNC.
	5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

	B. Indoors: Apply raceway products as specified below unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage: EMT.
	2. Exposed, Not Subject to Severe Physical Damage: EMT.
	3. Exposed and Subject to Severe Physical Damage: IMC. Raceway locations include the following:
	a. Loading dock.
	b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
	c. Mechanical rooms.
	d. Gymnasiums.

	4. 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: IMC.
	7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless steel in institutional and commercial kitchens and damp or wet locations.

	C. Minimum Raceway Size: 1/2-inch trade size.
	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. Comply with NEMA FB 2.10.
	2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after installing conduits and fittings. Use sealant recommended by fitting manufac...
	3. EMT: Use setscrew or compression, steel fittings. Comply with NEMA FB 2.10.
	4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with NEMA FB 2.20.

	E. Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.
	F. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.
	G. Install surface raceways only where indicated on Drawings.
	H. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.

	3.2 INSTALLATION
	A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for hangers and supports.
	B. Comply with NECA 1 and NECA 101 for installation requirements except where requirements on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. Comply with NFPA 70 limitations for types of raceways allowed in specif...
	C. Do not install raceways or electrical items on any "explosion-relief" walls or rotating equipment.
	D. Do not fasten conduits onto the bottom side of a metal deck roof.
	E. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. Install horizontal raceway runs above water and steam piping.
	F. Complete raceway installation before starting conductor installation.
	G. Arrange stub-ups so curved portions of bends are not visible above finished slab.
	H. Install no more than the equivalent of three 90-degree bends in any conduit run except for control wiring conduits, for which fewer bends are allowed. Support within 12 inches of changes in direction.
	I. Make bends in raceway using large-radius preformed ells. Field bending shall be according to NFPA 70 minimum radii requirements. Use only equipment specifically designed for material and size involved.
	J. Conceal conduit within finished walls, ceilings, and floors unless otherwise indicated. Install conduits parallel or perpendicular to building lines.
	K. Support conduit within 12 inches of enclosures to which attached.
	L. Raceways Embedded in Slabs:
	1. Run conduit larger than 1-inch trade size, parallel or at right angles to main reinforcement. Where at right angles to reinforcement, place conduit close to slab support. Secure raceways to reinforcement at maximum 10-foot intervals.
	2. Arrange raceways to cross building expansion joints at right angles with expansion fittings.
	3. Arrange raceways to keep a minimum of 2 inches of concrete cover in all directions.
	4. Do not embed threadless fittings in concrete unless specifically approved by Architect for each specific location.
	5. Change from ENT to IMC before rising above floor.

	M. Stub-Ups to Above Recessed Ceilings:
	1. Use EMT, IMC, or RMC for raceways.
	2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in an enclosure.

	N. 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.
	O. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive compound prior to assembly.
	P. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to protect conductors including conductors smaller than No. 4 AWG.
	Q. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal bushings on 1-1/2-inch trade size and larger conduits te...
	R. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install locknuts hand tight plus 1/4 turn more.
	S. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.
	T. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter or a guide to make cut straight and perpendicular to the length.
	U. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap underground raceways designated as spare above grade al...
	V. Surface Raceways:
	1. Install surface raceway with a minimum 2-inch radius control at bend points.
	2. Secure surface raceway with screws or other anchor-type devices at intervals not exceeding 48 inches and with no less than two supports per straight raceway section. Support surface raceway according to manufacturer's written instructions. Tape and...

	W. Install raceway sealing fittings at accessible locations according to NFPA 70 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 ...
	X. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or boxes are between the seal and the following changes of environments. Seal the interior of all raceways at the following points:
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where an underground service raceway enters a building or structure.
	3. Conduit extending from interior to exterior of building.
	4. Conduit extending into pressurized duct and equipment.
	5. Conduit extending into pressurized zones that are automatically controlled to maintain different pressure set points.
	6. Where otherwise required by NFPA 70.

	Y. Comply with manufacturer's written instructions for solvent welding RNC and fittings.
	Z. Expansion-Joint Fittings:
	1. Install in each run of aboveground RNC that is located where environmental temperature change may exceed 30 deg F and that has straight-run length that exceeds 25 feet. Install in each run of aboveground RMC and EMT conduit that is located where en...
	2. Install type and quantity of fittings that accommodate temperature change listed for each of the following locations:
	a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature change.
	b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature change.
	c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F temperature change.
	d. Attics: 135 deg F temperature change.

	3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot of length of straight run per deg F of temperature change for PVC conduits. Install fitting(s) that provide expansion and contraction for at least 0.000078...
	4. Install expansion fittings at all locations where conduits cross building or structure expansion joints.
	5. Install each expansion-joint fitting with position, mounting, and piston setting selected according to manufacturer's written instructions for conditions at specific location at time of installation. Install conduit supports to allow for expansion ...

	AA. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of flexible conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in damp or wet locations subject to severe physical damage.
	2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

	BB. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually indicated, give priority to ADA requirements. Install boxes with height measured to center of box unless otherwise indicated.
	CC. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a raintight connection between box and cover plate or supp...
	DD. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical channel.
	EE. Locate boxes so that cover or plate will not span different building finishes.
	FF. Support boxes of three gangs or more from more than one side by spanning two framing members or mounting on brackets specifically designed for the purpose.
	GG. Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits.
	HH. Set metal floor boxes level and flush with finished floor surface.
	II. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.

	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 Section 312000 "Earth Moving" for pipe less than 6 inches in nominal diameter.
	2. Install backfill as specified in Section 312000 "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 backfi...
	4. Install manufactured duct elbows for stub-ups at poles and equipment and at building entrances through floor unless otherwise indicated. Encase elbows for stub-up ducts throughout length of elbow.
	5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through floor.
	a. Couple steel conduits to ducts with adapters designed for this purpose and encase coupling with 3 inches of concrete for a minimum of 12 inches on each side of the coupling.
	b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits penetrate building foundations, extend steel conduit horizontally a minimum of 60 inches from edge of foundation or equipment base. Install insulated grounding bushings ...

	6. Warning Planks: Bury warning planks approximately 12 inches above direct-buried conduits but a minimum of 6 inches below grade. Align planks along centerline of conduit.
	7. Underground Warning Tape: Comply with requirements in Section 260553 "Identification for Electrical Systems."


	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 sieve to No. 4 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 above finished grade.
	D. Install handholes with bottom below frost line
	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 fu...
	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 fittin...

	3.5 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."

	3.6 FIRESTOPPING
	A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with requirements in Section 078413 "Penetration Firestopping."

	3.7 PROTECTION
	A. Protect coatings, finishes, and cabinets from damage and deterioration.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC coatings or paint finishes with matching touchup coating recommended by manufacturer.




	26 05 43 Underground Ducts and Raceways 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. Metal conduits and fittings, including GRC and PVC-coated steel conduit.
	2. Rigid nonmetallic duct.
	3. Duct accessories.
	4. Polymer concrete handholes and boxes with polymer concrete cover.


	1.3 DEFINITIONS
	A. Direct Buried: Duct or a duct bank that is buried in the ground, without any additional casing materials such as concrete.
	B. Duct: A single duct or multiple ducts. Duct may be either installed singly or as component of a duct bank.
	C. Duct Bank:
	1. Two or more ducts installed in parallel, with or without additional casing materials.
	2. Multiple duct banks.

	D. GRC: Galvanized rigid (steel) conduit.
	E. Trafficways: Locations where vehicular or pedestrian traffic is a normal course of events.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include duct, conduits, and their accessories, including elbows, end bells, bends, fittings, and solvent cement.
	2. Include accessories for handholes and boxes.
	3. Include underground-line warning tape.

	B. Shop Drawings:
	1. Factory-Fabricated Handholes and Boxes Other Than Precast Concrete:
	a. Include dimensioned plans, sections, and elevations, and fabrication and installation details.
	b. Include duct entry provisions, including locations and duct sizes.
	c. Include cover design.
	d. Include grounding details.
	e. Include dimensioned locations of cable rack inserts, and pulling-in and lifting irons.



	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For professional engineer and testing agency responsible for testing nonconcrete handholes and boxes.
	B. Product Certificates: For concrete and steel used in handholes, as required by ASTM C858.
	C. Source quality-control reports.
	D. Field quality-control reports.

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

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

	1.8 FIELD CONDITIONS
	A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities occupied by Owner or others unless permitted under the following conditions, and then only after arranging to provide temporary electrical service accord...
	1. Notify Architect no fewer than ten days in advance of proposed interruption of electrical service.
	2. Do not proceed with interruption of electrical service without Architect's written permission.

	B. Ground Water: Assume ground-water level is [36 inches (900 mm)] below ground surface unless a higher water table is noted on Drawings.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUIT AND FITTINGS
	A. GRC: Comply with ANSI C80.1 and UL 6.
	B. Coated Steel Conduit: PVC-coated GRC.
	1. Comply with NEMA RN 1.
	2. Coating Thickness: 0.040 inch (1 mm), minimum.

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

	2.2 RIGID NONMETALLIC DUCT
	A. Underground Plastic Utilities Duct: Type EPC-40-PVC RNC, complying with NEMA TC 2 and UL 651, with matching fittings complying with NEMA TC 3 by same manufacturer as duct.
	B. Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory, and marked for intended location and application.
	C. Solvents and Adhesives: As recommended by conduit manufacturer.

	2.3 DUCT ACCESSORIES
	A. Duct Spacers: Factory-fabricated, rigid, PVC interlocking spacers; sized for type and size of duct with which used and selected to provide minimum duct spacing indicated while supporting duct during concreting or backfilling.
	B. Underground-Line Warning Tape: Comply with requirements for underground-line warning tape specified in Section 260553 "Identification for Electrical Systems."

	2.4 POLYMER CONCRETE HANDHOLES AND BOXES WITH POLYMER CONCRETE COVER
	A. Description: Molded of sand and aggregate, bound together with a polymer resin, and reinforced with steel or fiberglass or a combination of the two.
	B. Standard: Comply with SCTE 77. Comply with tier requirements in "Underground Enclosure Application" Article.
	C. Color: Gray.
	D. Configuration: Units shall be designed for flush burial and have open bottom unless otherwise indicated.
	E. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural load rating consistent with enclosure.
	F. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
	G. Cover Legend: Molded lettering, "ELECTRIC."
	H. Duct Entrance Provisions: Duct-terminating fittings shall mate with entering duct for secure, fixed installation in enclosure wall.
	I. Handholes 12 inches wide by 24 inches long (300 mm wide by 600 mm long) and larger shall have factory-installed inserts for cable racks and pulling-in irons.

	2.5 SOURCE QUALITY CONTROL
	A. Nonconcrete Handhole and Pull-Box Prototype Test: Test prototypes of manholes and boxes for compliance with SCTE 77. Strength tests shall be for specified tier ratings of products supplied.
	1. Tests of materials shall be performed by an independent testing agency.
	2. 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 PREPARATION
	A. Coordinate layout and installation of duct, duct bank, manholes, handholes, and boxes with final arrangement of other utilities, site grading, and surface features as determined in the field. Notify Architect if there is a conflict between areas of...
	B. Coordinate elevations of duct and duct-bank entrances into manholes, handholes, and boxes with final locations and profiles of duct and duct banks, as determined by coordination with other utilities, underground obstructions, and surface features. ...
	C. Clear and grub vegetation to be removed and protect vegetation to remain according to Section 311000 "Site Clearing." Remove and stockpile topsoil for reapplication according to Section 311000 "Site Clearing."

	3.2 UNDERGROUND DUCT APPLICATION
	A. Duct for Electrical Feeders 600 V and Less: Type EPC-40-PVC RNC, direct-buried unless otherwise indicated.
	B. Duct for Electrical Branch Circuits: Type EPC-40-PVC RNC, direct-buried unless otherwise indicated.
	C. Stub-ups: Concrete-encased GRC with corrosion protection.

	3.3 UNDERGROUND ENCLOSURE APPLICATION
	A. Handholes and Boxes for 600 V and Less:
	1. Units in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate Loading by Vehicles: Polymer concrete units, SCTE 77, Tier 8 structural load rating.
	2. Cover design load shall not exceed the design load of the handhole or box.


	3.4 EARTHWORK
	A. Excavation and Backfill: Comply with Section 312000 "Earth Moving," but do not use heavy-duty, hydraulic-operated, compaction equipment.
	B. Restoration: Replace area after construction vehicle traffic in immediate area is complete.
	C. Restore surface features at areas disturbed by excavation, and re-establish original grades unless otherwise indicated. Replace removed sod immediately after backfilling is completed.
	D. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work. Restore vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and mulching. Comply with Section 329200 "Turf and Grasses" ...
	E. Cut and patch existing pavement in the path of underground duct, duct bank, and underground structures according to "Cutting and Patching" Article in Section 017300 "Execution."

	3.5 DUCT AND DUCT-BANK INSTALLATION
	A. Install duct according to NEMA TCB 2.
	B. Slope: Pitch duct a minimum slope of 1:300 down toward manholes and handholes and away from buildings and equipment. Slope duct from a high point between two manholes, to drain in both directions.
	C. Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use manufactured long sweep bends with a minimum radius of 48 inches (1200 mm), both horizontally and vertically, at other locations unless otherwise indicated.
	D. Joints: Use solvent-cemented joints in duct and fittings and make watertight according to manufacturer's written instructions. Stagger couplings so those of adjacent duct do not lie in same plane.
	E. Installation Adjacent to High-Temperature Steam Lines: Where duct is installed parallel to underground steam lines, perform calculations showing the duct will not be subject to environmental temperatures above 40 deg C. Where environmental temperat...
	F. End Bell Entrances to Polymer Concrete Handholes: Use end bells, spaced approximately 10 inches (250 mm) o.c. for 5-inch (125-mm) duct, and vary proportionately for other duct sizes.
	1. Begin change from regular spacing to end-bell spacing 10 feet (3 m) from the end bell, without reducing duct slope and without forming a trap in the line.
	2. Grout end bells into structure walls from both sides to provide watertight entrances.

	G. Terminator Entrances to Polymer Concrete Handholes: Use manufactured, cast-in-place duct terminators, with entrances into structure spaced approximately 6 inches (150 mm) o.c. for 4-inch (100-mm) duct, and vary proportionately for other duct sizes.
	1. Begin change from regular spacing to terminator spacing 10 feet (3 m) from the terminator, without reducing duct line slope and without forming a trap in the line.

	H. Building Wall Penetrations: Make a transition from underground duct to GRC at least 10 feet (3 m) outside the building wall, without reducing duct line slope away from the building and without forming a trap in the line. Use fittings manufactured f...
	I. Sealing: Provide temporary closure at terminations of duct with pulled cables. Seal spare duct at terminations. Use sealing compound and plugs to withstand at least 15-psig (1.03-MPa) hydrostatic pressure.
	J. Pulling Cord: Install 200-lbf- (1000-N-) test nylon cord in empty ducts.
	K. Direct-Buried Duct and Duct Bank:
	1. Excavate trench bottom to provide firm and uniform support for duct. Comply with requirements in Section 312000 "Earth Moving" for preparation of trench bottoms for pipes less than 6 inches (150 mm) in nominal diameter.
	2. Width: Excavate trench 12 inches (300 mm) wider than duct on each side.
	3. Width: Excavate trench 3 inches (75 mm) wider than duct on each side.
	4. Depth: Install top of duct at least 36 inches (900 mm) below finished grade unless otherwise indicated.
	5. Set elevation of bottom of duct bank below frost line.
	6. Support ducts on duct spacers coordinated with duct size, duct spacing, and outdoor temperature.
	7. Spacer Installation: Place spacers close enough to prevent sagging and deforming of duct, with not less than [four] [five] spacers per 20 feet (6 m) of duct. Place spacers within 24 inches (600 mm) of duct ends. Stagger spacers approximately 6 inch...
	8. Install duct with a minimum of 3 inches (75 mm) between ducts for like services and 6 inches (150 mm) between power and communications duct.
	9. Elbows: Install manufactured duct elbows for stub-ups, at building entrances, and at changes of direction in duct direction unless otherwise indicated. Encase elbows for stub-up ducts throughout length of elbow.
	10. After installing first tier of duct, backfill and compact. Start at tie-in point and work toward end of duct run, leaving ducts at end of run free to move with expansion and contraction as temperature changes during this process. Repeat procedure ...
	a. Place minimum 3 inches (75 mm) of sand as a bed for duct. Place sand to a minimum of 6 inches (150 mm) above top level of duct.


	L. Underground-Line Warning Tape: Bury conducting underground line specified in Section 260553 "Identification for Electrical Systems" no less than 12 inches (300 mm) above all concrete-encased duct and duct banks and approximately 12 inches (300 mm) ...

	3.6 INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE
	A. Install handholes and boxes level and plumb and with orientation and depth coordinated with connecting duct, to minimize bends and deflections required for proper entrances. Use box extension if required to match depths of duct, and seal joint betw...
	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 and trafficways, set cover flush with finished grade. Set covers of other handholes 1 inch (25 mm) above finished grade.
	D. Install handholes and boxes with bottom below frost line.
	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 fu...
	F. Field cut openings for duct according to enclosure manufacturer's written instructions. Cut wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings to be used, and seal around penetrations after fittings a...

	3.7 GROUNDING
	A. Ground underground ducts and utility structures according to Section 260526 "Grounding and Bonding for Electrical Systems."

	3.8 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Demonstrate capability and compliance with requirements on completion of installation of underground duct, duct bank, and utility structures.
	2. Pull solid aluminum or wood test mandrel through duct to prove joint integrity and adequate bend radii, and test for out-of-round duct. Provide a minimum 12-inch- (300-mm-) long mandrel equal to duct size minus 1/4 inch (6 mm). If obstructions are ...
	3. Test handhole] grounding to ensure electrical continuity of grounding and bonding connections. Measure and report ground resistance as specified in Section 260526 "Grounding and Bonding for Electrical Systems."

	B. Correct deficiencies and retest as specified above to demonstrate compliance.
	C. Prepare test and inspection reports.

	3.9 CLEANING
	A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of duct until duct cleaner indicates that duct is clear of dirt and debris. Follow with rubber duct swab for final cleaning and to assist in spreading lubricant...
	B. Clean internal surfaces of manholes, including sump.
	1. Sweep floor, removing dirt and debris.
	2. Remove foreign material.




	26 05 44 Sleeves and Sleeve Seals for Electrical Raceways and Cabling
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors.
	2. Sleeve-seal systems.
	3. Sleeve-seal fittings.
	4. Grout.
	5. Silicone sealants.

	B. Related Requirements:
	1. "Penetration Firestopping" for penetration firestopping installed in fire-resistance-rated walls, horizontal assemblies, and smoke barriers, with and without penetrating items.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Wall Sleeves:
	1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, plain ends.

	B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with tabs for screw-fastening the sleeve to the board.
	C. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.

	2.2 SLEEVE-SEAL SYSTEMS
	A. Description: Modular 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. Metraflex Company (The).
	c. Pipeline Seal and Insulator, Inc.

	2. Sealing Elements: EPDM rubber interlocking links shaped to fit surface of pipe. Include type and number required for pipe material and size of pipe.
	3. Pressure Plates: Carbon steel.
	4. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, of length required to secure pressure plates to sealing elements.


	2.3 SLEEVE-SEAL FITTINGS
	A. Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center opening to match piping OD.
	1. Manufacturers: Subject to compliance with requirements, provide products by the following:
	a. Emerson
	b. Innerlynx, Eaton Crouse-Hinds, a Cooper Industries Company
	c. Link-Seal, GPT an EnPro Industries Company
	d. Metraflex



	2.4 GROUT
	A. Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-rated walls or floors.
	B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	C. Design Mix: 5000-psi, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.

	2.5 SILICONE SEALANTS
	A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of grade indicated below.
	1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal surfaces that are not fire rated.
	2. Sealant shall have a VOC content of 50 g/L or less.

	B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, nonshrinking foam.


	PART 3 -  EXECUTION
	3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
	A. Comply with NECA 1.
	B. Comply with NEMA VE 2 for cable tray and cable penetrations.
	C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit Floors and Walls:
	1. Interior Penetrations of Non-Fire-Rated Walls and Floors:
	a. Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint. Comply with requirements in Section 079200 "Joint Sealants."
	b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly between sleeve and wall so no voids remain. Tool exposed surfaces smooth; protect material while curing.

	2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or cable unless sleeve seal is to be installed.
	4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush with both surfaces of walls. Deburr after cutting.

	D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:
	1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved opening.
	2. Seal space outside of sleeves with approved joint compound for gypsum board assemblies.

	E. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	F. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	G. Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves to allow for 1-inch annular clear space between raceway or cable and sleeve for installing sleeve-seal system.

	3.2 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway entries into building.
	B. Install 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 an...

	3.3 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls. Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.



	26 05 53 Identification for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Color and legend requirements for raceways, conductors, and warning labels and signs.
	2. Labels.
	3. Bands and tubes.
	4. Tapes and stencils.
	5. Tags.
	6. Signs.
	7. Paint for identification.
	8. Fasteners for labels and signs.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For each type of label and sign to illustrate composition, size, colors, lettering style, mounting provisions, and graphic features of identification products.
	C. Delegated-Design Submittal: For arc-flash hazard study.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Comply with ASME A13.1 and IEEE C2.
	B. Comply with NFPA 70.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Comply with NFPA 70E and "Arc-Flash Hazard Analysis" requirements for arc-flash warning labels.
	F. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.
	G. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes.
	1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.


	2.2 COLOR AND LEGEND REQUIREMENTS
	A. Raceways and Cables Carrying Circuits at 600 V or Less:
	1. Black letters on a white field.
	2. Legend: Indicate voltage and system or service type.

	B. Color-Coding for Phase- and Voltage-Level Identification, 600 V or Less: Use colors listed below for ungrounded service, feeder and branch-circuit conductors.
	1. Color shall be factory applied or field applied for sizes larger than No. 8 AWG if authorities having jurisdiction permit.
	2. Colors for 208/120-V Circuits:
	a. Phase A: Black.
	b. Phase B: Red.
	c. Phase C: Blue.

	3. Colors for 480/277-V Circuits:
	a. Phase A: Brown.
	b. Phase B: Orange.
	c. Phase C: Yellow.

	4. Color for Neutral: White or gray.
	5. Color for Equipment Grounds: Bare copper, Green, or Green with a yellow stripe.

	C. Warning Label Colors:
	1. Identify system voltage with black letters on an orange background.

	D. Warning labels and signs shall include, but are not limited to, the following legends:
	1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."
	2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."

	E. Equipment Identification Labels:
	1. Normal Power: Black letters on a White field.
	2. Emergency Power: White Letters on a Red field.


	2.3 LABELS
	A. Vinyl Wraparound Labels: Preprinted, flexible labels laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear adhesive tape for securing label ends.
	B. Snap-around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, with diameters sized to suit diameter and that stay in place by gripping action.
	C. Self-Adhesive Wraparound Labels: Preprinted, 3-mil thick, vinyl flexible label with acrylic pressure-sensitive adhesive.
	1. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating, protective shield over the legend. Labels sized such that the clear shield overlaps the entire printed legend.
	2. Marker for Labels: Machine-printed, permanent, waterproof, black ink recommended by printer manufacturer.

	D. Self-Adhesive Labels: Vinyl, thermal, transfer-printed, 3.5-mil thick, multicolor, weather- and UV-resistant, pressure-sensitive adhesive labels, configured for intended use and location.
	1. Minimum Nominal Size:
	a. 1-1/2 by 6 inches for raceway and conductors.
	b. 3-1/2 by 5 inches for equipment.
	c. As required by authorities having jurisdiction.



	2.4 BANDS AND TUBES
	A. Snap-around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeves, 2 inches long, with diameters sized to suit diameter and that stay in place by gripping action.
	B. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-printed identification labels, sized to suit diameters of and shrunk to fit firmly around item being identified. Full shrink recovery occurs at a maximum of 200 deg F. Comp...

	2.5 TAPES AND STENCILS
	A. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.
	B. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mils thick by 1 to 2 inches  wide; compounded for outdoor use.
	C. Tape and Stencil: 4-inch-  wide black stripes on 10-inch centers placed diagonally over orange background and is 12 inches  wide. Stop stripes at legends.
	D. Floor Marking Tape: 2-inch-  wide, 5-mil  pressure-sensitive vinyl tape, with yellow and black stripes and clear vinyl overlay.
	E. Underground-Line Warning Tape:
	1. Tape:
	a. Recommended by manufacturer for the method of installation and suitable to identify and locate underground electrical and communications  lines.
	b. Printing on tape shall be permanent and shall not be damaged by burial operations.
	c. Tape material and ink shall be chemically inert and not subject to degradation when exposed to acids, alkalis, and other destructive substances commonly found in soils.

	2. Color and Printing:
	a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, and ANSI Z535.5.
	b. Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH VOLTAGE"
	c. Inscriptions for Orange-Colored Tapes: "TELEPHONE CABLE, CATV CABLE, COMMUNICATIONS CABLE, OPTICAL FIBER CABLE".

	3. Description:
	a. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid aluminum-foil core, and a clear protective film that allows inspection of the continuity of the conductive core; bright colored, compounded for direct-buria...
	b. Width: 3 inches.
	c. Overall Thickness: 5 mils.
	d. Foil Core Thickness: 0.35 mil.
	e. Weight: 28 lb/1000 sq. ft.
	f. Tensile according to ASTM D882: 70 lbf and 4600 psi.


	F. Stenciled Legend: In nonfading, waterproof, black ink, or paint. Minimum letter height shall be 1 inch.

	2.6 SIGNS
	A. Baked-Enamel Signs:
	1. Preprinted aluminum signs, high-intensity reflective, punched or drilled for fasteners, with colors, legend, and size required for application.
	2. 1/4-inch grommets in corners for mounting.
	3. Nominal Size: 7 by 10 inches.

	B. Metal-Backed Butyrate Signs:
	1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs, with 0.0396-inch galvanized-steel backing, punched and drilled for fasteners, and with colors, legend, and size required for application.
	2. 1/4-inch grommets in corners for mounting.
	3. Nominal Size: 10 by 14 inches.

	C. Laminated Acrylic or Melamine Plastic Signs:
	1. Engraved legend.
	2. Thickness:
	a. For signs up to 20 sq. in., minimum 1/16 inch thick.
	b. For signs larger than 20 sq. in., 1/8 inch thick.
	c. Engraved legend with black letters on white face
	d. Punched or drilled for mechanical fasteners with 1/4-inch grommets in corners for mounting.
	e. Framed with mitered acrylic molding and arranged for attachment at applicable equipment.



	2.7 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Paint: Comply with requirements in painting Sections for paint materials and application requirements. Retain paint system applicable for surface material and location (exterior or interior).
	B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Equipment to Be Labeled:
	a. Panelboards, electrical cabinets, and enclosures.
	b. Electrical switchgear and switchboards.
	c. Disconnect switches.
	d. Enclosed circuit breakers.
	e. Motor starters.
	f. Push-button stations.
	g. Power transfer equipment.
	h. Contactors.
	i. Receptacles: Provide panel and circuit designation.

	B. Verify and coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and operation and maintenance ...
	C. Install identifying devices before installing acoustical ceilings and similar concealment.
	D. Verify identity of each item before installing identification products.
	E. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation and maintenance manual.
	F. Apply identification devices to surfaces that require finish after completing finish work.
	G. Install signs with approved legend to facilitate proper identification, operation, and maintenance of electrical systems and connected items.
	H. Self-Adhesive Identification Products: Before applying electrical identification products, clean substrates of substances that could impair bond, using materials and methods recommended by manufacturer of identification product.
	I. System Identification for Raceways and Cables under 600 V: Identification shall completely encircle cable or conduit. Place identification of two-color markings in contact, side by side.
	1. Secure tight to surface of conductor, cable, or raceway.

	J. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, and signal connections.
	K. Emergency Operating Instruction Signs: Install instruction signs with white legend on a red background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at equipment used for power transfer and/or any emergency operations.
	L. Elevated Components: Increase sizes of labels, signs, and letters to those appropriate for viewing from the floor.
	M. Accessible Fittings for Raceways: Identify the covers of each junction and pull box of the following systems with the wiring system legend and system voltage. System legends shall be as follows:
	1. "EMERGENCY POWER"
	2. "POWER"
	3. "UPS"
	4. “LIFE SAFETY”

	N. Vinyl Wraparound Labels:
	1. Secure tight to surface at a location with high visibility and accessibility.
	2. Attach labels that are not self-adhesive type with clear vinyl tape, with adhesive appropriate to the location and substrate.

	O. Snap-around Labels: Secure tight to surface at a location with high visibility and accessibility.
	P. Self-Adhesive Wraparound Labels: Secure tight to surface of raceway or cable at a location with high visibility and accessibility.
	Q. Self-Adhesive Labels:
	1. On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and operation and maintenance manual.
	2. Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) high letters on 1-1/2-inch- (38-mm-) high label; where two lines of text are required, use labels 2 inches (50 mm) high.

	R. Snap-around Color-Coding Bands: Secure tight to surface at a location with high visibility and accessibility.
	S. Heat-Shrink, Preprinted Tubes: Secure tight to surface at a location with high visibility and accessibility.
	T. Marker Tapes: Secure tight to surface at a location with high visibility and accessibility.
	U. Self-Adhesive Vinyl Tape: Secure tight to surface at a location with high visibility and accessibility.
	1. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum distance of 6 inches (150 mm) where splices or taps are made. Apply last two turns of tape with no tension to prevent possible unwinding.

	V. Tape and Stencil: Comply with requirements in painting Sections for surface preparation and paint application.
	W. Floor Marking Tape: Apply stripes to finished surfaces following manufacturer's written instructions.
	X. Underground Line Warning Tape:
	1. During backfilling of trenches, install continuous underground-line warning tape directly above cable or raceway at 6 to 8 inches (150 to 200 mm) below finished grade. Use multiple tapes where width of multiple lines installed in a common trench or...
	2. Install underground-line warning tape for direct-buried cables and cables in raceways.

	Y. Write-on Tags:
	1. Place in a location with high visibility and accessibility.

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

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

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


	3.2 IDENTIFICATION SCHEDULE
	A. Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment. Install access doors or panels to provide view of identifying devices.
	B. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull points, and locations of high visibility. Identify by system and circuit designation.
	C. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch Circuits, More Than 30 A and 120 V to Ground: Identify with self-adhesive raceway labels.
	1. Locate identification at changes in direction, at penetrations of walls and floors, at 50-foot (15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) maximum intervals in congested areas.

	D. Accessible Fittings for Raceways and Cables within Buildings: Identify the covers of each junction and pull box of the following systems with self-adhesive labels containing the wiring system legend and system voltage. System legends shall be as fo...
	1. "EMERGENCY POWER"
	2. "POWER"
	3. "UPS"
	4. “LIFE SAFETY”

	E. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and junction boxes, manholes, and handholes, use self-adhesive wraparound labels to identify the phase.
	1. Locate identification at changes in direction, at penetrations of walls and floors, at 50-foot (15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) maximum intervals in congested areas.

	F. Control-Circuit Conductor Identification: For conductors and cables in pull and junction boxes, manholes, and handholes, use write-on tags self-adhesive wraparound labels with the conductor or cable designation, origin, and destination.
	G. Control-Circuit Conductor Termination Identification: For identification at terminations, provide heat-shrink preprinted tubes with the conductor designation.
	H. Auxiliary Electrical Systems Conductor Identification: Self-adhesive vinyl tape that is uniform and consistent with system used by manufacturer for factory-installed connections.
	1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull points. Identify by system and circuit designation.

	I. Locations of Underground Lines: Underground-line warning tape for power, lighting, communication, and control wiring and optical-fiber cable.
	J. Workspace Indication: Apply floor marking tape and stencil] to finished surfaces. Show working clearances in the direction of access to live parts. Workspace shall comply with NFPA 70 and 29 CFR 1926.403 unless otherwise indicated. Do not install a...
	K. Instructional Signs: Self-adhesive labels, including the color code for grounded and ungrounded conductors.
	L. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Baked-enamel warning signs.
	1. Apply to exterior of door, cover, or other access.
	2. 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.


	M. Arc Flash Warning Labeling: Self-adhesive labels.
	N. Operating Instruction Signs: Laminated acrylic or melamine plastic signs.
	O. Emergency Operating Instruction Signs: Laminated acrylic or melamine plastic signs with white legend on a red background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at equipment used for power transfer and other emergenc...
	P. Equipment Identification Labels:
	1. Indoor Equipment: Laminated acrylic or melamine plastic sign.
	2. Outdoor Equipment: Laminated acrylic or melamine sign.




	26 09 23 Lighting Control Devices
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Indoor occupancy and vacancy sensors.
	2. Switchbox-mounted occupancy sensors.
	3. Conductors and Cables

	B. Related Requirements:
	1. Section 262726 "Wiring Devices" for wall-box dimmers, and manual light switches.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Show installation details for the following:
	a. Occupancy sensors.
	b. Vacancy sensors.

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


	1.4 INFORMATIONAL SUBMITTALS
	A. Sample Warranty: For manufacturer's warranties.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For each type of lighting control device to include in operation and maintenance manuals.
	B. Hardware and Firmware Operational Documentation:
	1. Hardware operating and upgrade manuals.


	1.6 WARRANTY
	A. Manufacturer's Warranty: Manufacturer and Installer agree to replace lighting control devices that fail(s) in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Faulty operation of lighting control software.
	b. Faulty operation of lighting control devices.

	2. Warranty Period: Two year(s) from date of Substantial Completion and consisting of a one for one device replacement.



	PART 2 -  PRODUCTS
	2.1 INDOOR OCCUPANCY AND VACANCY SENSORS
	A. General Requirements for Sensors:
	1. Wall or Ceiling-mounted, solid-state indoor occupancy and vacancy sensors.
	2. Passive infrared or Dual technology (as indicated on drawings).
	3. Hardwired connection to switch.
	4. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	5. Operation:
	a. Occupancy Sensor: Unless otherwise indicated, turn lights on when coverage area is occupied, and turn them off when unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 20 minutes.
	b. Vacancy Sensor: Unless otherwise indicated, lights are manually turned on and sensor turns lights off when the room is unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 20 minutes.

	6. Sensor Output: Contacts rated to operate the connected relay, complying with UL 773A.
	7. Power: Integral photovoltaic collector.
	8. Mounting:
	a. Sensor: Suitable for mounting in any position on a standard outlet box.
	b. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged door.

	9. Indicator: Digital display, to show when motion is detected during testing and normal operation of sensor.
	10. Bypass Switch: Override the "on" function in case of sensor failure.

	B. Dual-Technology Type: Ceiling mounted; detect occupants in coverage area using PIR and ultrasonic detection methods. The particular technology or combination of technologies that control on-off functions is selectable in the field by operating cont...
	1. Sensitivity Adjustment: Separate for each sensing technology.
	2. Detector Sensitivity: Detect occurrences of 6-inch- (150-mm-) minimum movement of any portion of a human body that presents a target of not less than 36 sq. in. (232 sq. cm), and detect a person of average size and weight moving not less than 12 in...
	3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area of 2000 sq. ft. (186 sq. m) when mounted on a 96-inch- (2440-mm-) high ceiling.


	2.2 SWITCHBOX-MOUNTED OCCUPANCY SENSORS
	A. General Requirements for Sensors: Automatic-wall-switch occupancy sensor with manual on-off switch, suitable for mounting in a single gang switchbox using hardwired connection.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Occupancy Sensor Operation: Unless otherwise indicated, turn lights on when coverage area is occupied, and turn lights off when unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 20 minutes.
	3. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F (0 to 49 deg C).
	4. Switch Rating: Not less than 1000-VA LED load at 120 V, 1200-VA LED load at 277 V.

	B. Wall-Switch Sensor:
	1. Standard Range: 180-degree field of view, field adjustable from 180 to 40 degrees; with a minimum coverage area of 2100 sq. ft (196 sq. m).
	2. Sensing Technology: Dual technology.
	3. Switch Type: SP, manual "on," automatic "off."
	4. Capable of controlling load in three-way application.
	5. Voltage: Dual voltage - 120 and 277 V.
	6. Concealed, field-adjustable, "off" time-delay selector at up to 20 minutes.
	7. Color: Coordinate color of switch and faceplate requirements with Section 262726 “Wiring Devices”.


	2.3 CONDUCTORS AND CABLES
	A. Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than No. 18 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	C. Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than No. 14 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine lighting control devices before installation. Reject lighting control devices that are wet, moisture damaged, or mold damaged.
	B. Examine walls and ceilings for suitable conditions where lighting control devices will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 SENSOR INSTALLATION
	A. Comply with NECA 1.
	B. Coordinate layout and installation of ceiling-mounted devices with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke detectors, fire-suppression systems, and partition assemblies.
	C. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas indicated. Do not exceed coverage limits specified in manufacturer's written instructions.

	3.3 WIRING INSTALLATION
	A. Comply with NECA 1.
	B. Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and Cables." Minimum conduit size is 1/2 inch (13 mm) when installed in inaccessible spaces. Utilizing adjacent line voltage power conduit is acceptable providing th...
	C. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-limited conductors according to conductor manufacturer's written instructions.
	D. Size conductors according to lighting control device manufacturer's written instructions unless otherwise indicated.
	E. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.
	F. Provide written or computer-generated documentation on the configuration of the system including room by room description including:
	1. Sensor parameters, time delays, sensitivities, and daylighting setpoints.
	2. Sequence of operation, (e.g. manual ON, Auto OFF. etc.)
	3. Load Parameters (e.g. blink warning, etc.)


	3.4 IDENTIFICATION
	A. Identify components and power and control wiring according to Section 260553 "Identification for Electrical Systems."
	1. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at each sensor.


	3.5 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	1. Operational Test: After installing time switches and sensors, and after electrical circuitry has been energized, start units to confirm proper unit operation.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	B. Tests and Inspections: Manufacturer's service representative shall perform the following inspections and prepare reports.
	1. Verify Class I and II wiring connections are terminated properly by validating system performance.
	2. Set IP addresses and other network settings of system front end hardware per facilities IT instructions.
	3. Verify / complete task programming for all switches, dimmers, time clocks, and sensors.
	4. Verify that the control of each space complies with the Sequence of Operation.
	5. Correct any system issues and retest.

	C. Lighting control devices will be considered defective if they do not pass tests and inspections.
	D. Provide a report in table format with drawings or using a software file that can be opened in the manufacturer's system software including each room or space that has lighting control installed. Indicate the following:
	1. Date of test or inspection.
	2. Loads per space, or Fixture Address identification.
	3. Quantity and Type of each device installed
	4. Reports providing each device's settings.


	3.6 ADJUSTING
	A. Occupancy Adjustments: When requested within 12 months from date of Substantial Completion, provide on-site assistance in adjusting lighting control devices to suit actual occupied conditions. Provide up to two visits to Project during other-than-n...
	1. For occupancy and motion sensors, verify operation at outer limits of detector range. Set time delay to suit Owner's operations.
	2. For daylighting controls, adjust set points and deadband controls to suit Owner's operations.
	3. Align high-bay occupancy sensors using manufacturer's laser aiming tool.


	3.7 FIRMWARE SERVICE AGREEMENT
	A. Technical Support: Beginning at Substantial Completion, service agreement shall include firmware support for two years.
	B. Upgrade Service: At Substantial Completion, update firmware to latest version. Install and program firmware upgrades that become available within two years from date of Substantial Completion.
	1. Upgrade Notice: At least 30 days to allow Owner to schedule and access the system and to upgrade equipment if necessary.


	3.8 DEMONSTRATION
	A. Before Substantial Completion, arrange and provide a one-day Owner instruction period to designated Owner personnel. Set-up, starting of the lighting control system and Owner instruction includes:
	1. Confirmation of entire system operation and communication to each device.
	2. Confirmation of operation of individual relays, switches, and sensors.
	3. Confirmation of system Programming, override settings, etc.
	4. Provide training to cover installation, programming, operation, and troubleshooting of the lighting control system.


	3.9 PRODUCT SUPPORT AND SERVICE
	A. Factory telephone support shall be available at no cost to the Owner following acceptance. Factory assistance shall consist of assistance in solving application issues pertaining to the control equipment.



	26 09 43 Distributed Intelligence Based Lighting Controls
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Digital Lighting Controls.
	2. Wired Networked Devices.

	B. Related Requirements:
	1. Section 26 51 19 – LED Interior Lighting.
	2. Section 26 56 19 – LED Exterior Lighting.
	3. Section 26 52 13 - Emergency and Exit Lighting.


	1.2 REFERENCES
	A. NFPA 70 - National Electrical Code; National Fire Protection Association.
	B. NEMA - National Electrical Manufacturers Association.
	C. FCC emission standards.
	D. UL - Underwriters Laboratories, Inc. Listings.

	1.3 DEFINITIONS
	A. Data Bus: A wired interface used to communicate with connected devices.
	B. Device: A collective term for bus or wireless connected devices, including fluorescent ballasts, LED drivers, incandescent luminaires, manual switches, switching relays, sensors, and similar.
	C. Group: A set of devices that communicate together.

	1.4 PREINSTALLATION MEETINGS
	A. Convene minimum two weeks prior to commencing Work of this section. Meeting to be attended by Contractor, Architect, system installer, factory authorized manufacturer's representative, and representative of all trades related to the system installa...
	B. Review installation procedures and coordination required with related Work and the following:

	1. Confirm the location and mounting of all devices, with special attention to placement of switches, dimmers, and any sensors.
	2. Review the specifications for low voltage control wiring and termination.
	3. Discuss the functionality and configuration of all products, including sequences of operation, per design requirements.
	4. Discuss requirements for integration with other trades
	C. Inspect and make notes of job conditions prior to installation:

	1. Record minutes of the conference and provide copies to all parties present.
	2. Identify all outstanding issues in writing designating the responsible party for follow-up action and the timetable for completion.
	3. Installation shall not begin until all outstanding issues are resolved to the satisfaction of the Architect.
	1.5 SUBMITTALS

	A. Submit under provisions of Section 01 30 00 - Administrative Requirements.
	B. Product Data: Manufacturer's data sheets on each product to be used, including:
	1. Catalog sheets and specifications.
	2. Ratings, configurations, standard wiring diagrams, dimensions, colors, service condition requirements, and installed features.
	3. Storage and handling requirements and recommendations.
	4. Installation instructions.

	C. Shop Drawings: Wiring diagrams for the various components of the System specified including:
	1. Composite wiring and/or schematic diagram of each control circuit as proposed to be installed.
	2. Show location of all devices, including at minimum sensors, load controllers, and switches/dimmers for each area on reflected ceiling plans.
	3. Provide room/area details including products and sequence of operation for each room or area. Illustrate typical acceptable room/area connection topologies.
	4. Network riser diagram including floor and building level details. Include network cable specification. Illustrate points of connection to integrated systems. Coordinate integration with mechanical and/or other trades.

	D. Manufacturer's Certificates: Certify products meet or exceed specified requirements.
	E. Closeout Submittals:
	1. Project Record Documents: Record actual installed locations and settings for lighting control devices.
	2. Operation and Maintenance Manual:
	a. Include approved Shop Drawings and Product Data.
	b. Include Sequence of Operation, identifying operation for each room or space.
	c. Include manufacturer's maintenance information.
	d. Operation and Maintenance Data: Include detailed information on device programming and setup.
	e. Include startup and test reports.

	1.6 QUALITY ASSURANCE
	A. Manufacturer Qualifications:
	1. Manufacturer Qualifications: Company specializing in manufacturing of centralized and distributed lighting control systems with a minimum of 10 years documented experience
	2. Phone Support: Toll-free technical support available from manufacturer through an online tool to schedule a technical support appointment and provide 24/7 emergency support.
	3. On-Site Support: Manufacturer capable of providing a 72-hour, on-site response time within the continental United States.


	1.7 WARRANTY
	A. Warranty: Manufacturer and Installer warrant that installed lighting control devices perform in accordance with specified requirements and agree to repair or replace, including labor, materials, and equipment, devices that fail to perform as specif...
	1. Failures include, but are not limited to, the following:
	a. Faulty operation of lighting control hardware.
	b. Faulty operation of lighting control firmware.

	2. Minimum Warranty Period: Five years from date of shipment.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. nLIGHT, a division of Acuity Brands Inc.
	2. WattStopper, a division of Legrand North America, LLC.
	3. Current, a division of Current


	2.2 SYSTEM COMPLIANCE
	A. System components manufactured in accordance with UL 916 and UL 924 standards where applicable.
	B. System components manufactured in accordance with CFR Title 47, Part 15 standards where applicable.
	C. System components manufactured in accordance with ISED Canada RSS-247 standards where applicable.
	D. System components manufactured in accordance with IFT-008-2015 and NOM-208-SCFI-2016 standards where applicable.
	E. System listed as qualified under DesignLights Consortium Networked Lighting Control System Specification v5.0.
	F. Performance Criteria:
	1. Regulatory Requirements:
	a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing laboratory recognized by authorities having jurisdiction, and marked for intended location and application.



	2.3 SYSTEM PERFORMANCE REQUIREMENTS
	A. System Architecture:
	1. System architecture based upon the following concepts:
	a. Networkable intelligent lighting control devices.
	b. Standalone lighting control zones using distributed intelligence.
	c. Optional system backbone for remote, time-based, and global operation.

	2. Intelligent lighting control devices with individually addressable network communication capability and having one or more basic lighting control components including: occupancy sensor, photosensor, relay, dimming output, contact closure input, ana...
	3. Lighting control zones consisting of intelligent lighting control devices capable of providing automatic control from sensors (occupancy and/or photosensor) and manual control from local wall stations without requiring connection to a higher-level ...
	a. Lighting control zones support at least 128 devices per zone.
	b. Capable of being networked with a higher-level system backbone to provide time-based control, control from inputs or systems external to control zone, and remote configuration and monitoring through a software interface.

	4. Networked intelligent lighting control devices with distributed intelligence programming stored in non-volatile memory, such that following any loss of power the lighting control zones operate according to their defined default settings and sequenc...

	B. Wired Networked Control Zone Characteristics:
	1. Connections to devices within a wired networked lighting control zone and to backbone components accomplished with low-voltage plenum rated network cable, compliant with CAT5e specifications or higher.
	3. Following proper installation and provision of power, all networked devices connected with low-voltage network cable must automatically form a functional lighting control zone without requiring any type of programming, regardless of the programming...
	a. The "out of box" default sequence of operation is intended to provide typical sequence of operation to minimize the system startup and programming requirements and to also have functional lighting control operation prior to system startup and progr...

	4. System software capable of automatic discovery of all connected devices without requiring any provisioning of system or zone addresses.
	5. Networked devices capable of detecting improper communication wiring and LED notification to alert installation/startup personnel.
	6. Wired Networked Wall Station Scene-Control Capabilities:
	a. Preset Scenes that activate a specific combination of light levels across multiple local and global channels.
	b. Local Profile Support: Profile Scenes that modify the sequence of operation for devices in the area (group) in response to a button press to dynamically optimize occupant experience and lighting energy usage.
	1) Wall stations able to manually start and stop local profiles, or local profile capable of ending after a specific duration of time between five minutes and 12 hours.
	2) Configurable Parameters:
	a) Fixture light level.
	b) Occupancy time delay.
	c) Response to occupancy sensors (including enabling/disabling response).
	d) Response to daylight sensors (including enabling/disabling response).
	e) Enabling/disabling wall stations.


	c. Three-Way or Multi-Way Control: Multiple wall stations capable of controlling the same local and global control zones, to support "multi-way" preset scene and profile scene control.


	C. Supported Sequence of Operations:
	1. Control Zones:
	a. Local Control Zones: Networked luminaires and intelligent lighting control devices installed in an area (also referred to as a group of devices) capable of transmitting and tracking occupancy sensor, photosensor, and manual switch information withi...

	2. Wall Station Capabilities:
	a. Wall stations support the following capabilities:
	1) On/Off of a local or global control zone.
	2) Continuous dimming control of light level of a local or global control zone.

	b. Multi-Way Control: Multiple wall stations capable of controlling the same local or global control zones, to support "multi-way" switching and dimming control.

	3. Occupancy Sensing Capabilities:
	a. Occupancy sensors configurable to control a local or global zone.
	b. Multiple occupancy sensors capable of controlling the same local or global zones. This capability combines occupancy sensing coverage from multiple sensors without consuming multiple control zones.
	c. Occupancy sensing sequence of operation modes:
	1) On/Off Occupancy Sensing.
	2) Partial-On Occupancy Sensing.
	3) Partial-Off Occupancy Sensing.
	4) Vacancy Sensing (Manual-On / Automatic-Off).

	d. On/Off, Partial-On, and Partial-Off Occupancy Sensing Modes Sequence of Operation:
	1) Occupancy automatically turn lights on to a designated level when occupancy is detected. Designated occupied light level support at least 100 dimming levels.
	2) Occupancy sensors automatically turn lights off or to a dimmed state (Partial-Off) when vacancy occurs or if sufficient daylight is detected. Designated unoccupied dim level support at least 100 dimming levels.
	3) System capable of combining Partial-Off and Full-Off operation by dimming lights to a designated level when vacant and turning the lights off completely after an additional time delay.
	4) Wall station activation changes the dimming level or turn lights off as selected by the occupant. Lights optionally remain in this manually specified light level until the zone becomes vacant. Upon vacancy, normal sequence of operation resumes.

	e. Vacancy Sensing or Manual-On/Automatic-Off Mode Sequence of Operation:
	1) Activation of a wall station is required turn lights on. System capable of programming the zone to turn on to either a designated light level or previous user-set light level. Initially occupying the space without using a wall station must not resu...
	2) Occupancy sensors automatically turn lights off or to a dimmed state (Partial-Off) when vacancy occurs or if sufficient daylight is detected. Designated unoccupied dim level support at least 100 dimming levels.
	3) System capable of dimming the lights when vacant and then turning the lights off completely after an additional time delay.
	4) System capable of an "automatic grace period" immediately following detection of vacancy, during which time any detected occupancy results in the lights reverting to the previous level. After the grace period has expired, the use of a wall station ...
	5) Wall station interaction changes the dimming level or turn lights off as selected by occupant. Lights remain at manually specified light level until zone becomes vacant; normal sequence of operation resumes upon vacancy.

	f. Occupancy time delays before dimming or shutting off lights separately programmable for all control zones from 15 seconds to 2 hours.

	4. Schedule Capabilities:
	a. System capable of time schedules for time-of-day to override devices including offsets from dusk and dawn.
	b. System capable of providing a visible "blink warning" five minutes prior to the end of the schedule.
	c. Wall stations may be programmed to provide timed extensions/overrides that turn the lights on for an additional time period.
	1) Timed override/extension duration programmable for each individual device, zone of devices, or customized group of devices, from five minutes to 12 hours.


	5. System supports automated demand response capabilities with automatic reduction of light level to at least three levels of demand response, configurable for each output device.


	2.4 WIRED NETWORKED DEVICES
	A. Wired Networked Wall Switches, Dimmers, Scene Controllers:
	1. Basis-of-Design Product: Subject to compliance with requirements, provide nLight; Acuity Brands Lighting, Inc.; or comparable product by one of the following:
	a. WattStopper, a division of Legrand North America, LLC.
	b. Cooper Lighting Solutions – Greengate.

	2. Mounting: Suitable for installation in single-gang switch box.
	3. Communication and low-voltage power delivered via standard low-voltage network cabling with RJ-45 connectors.
	4. All switches detect valid communication and blink a unique LED pattern to visually indicate a potential wiring issue.
	5. Devices with mechanical push buttons provide tactile and LED user feedback.
	6. Devices with mechanical push buttons manufactured with custom button labeling.
	7. Wall switch and dimmer options:
	a. Number of control zones as indicated on drawings.
	b. Control Types Supported:
	1) On/Off.
	2) On/Off/Dimming.


	8. Scene Controller Options:
	a. Number of Scenes as indicated on drawings.
	b. Control Types Supported:
	1) On/Off.
	2) On/Off/Dimming.
	3) Preset Level Scene Type.
	4) On/Off/Dimming/Preset Level for Correlated Color Temperature.
	5) Reprogramming of other devices within daisy-chained zone to implement user-selected lighting scene including manual start/stop from the scene controller, or optionally programmed automatic stop after a user-selectable duration between five minutes ...
	6) Selecting a lighting profile to be run by device's upstream controller to implement a selected lighting profile across multiple zones including manual start/stop from the scene controller, or optionally programmed automatic stop after a user select...

	c. Color: White.


	B. Wired Networked Digital Key Switches:
	1. Basis-of-Design Product: Subject to compliance with requirements, provide nLight; Acuity Brands Lighting, Inc.; nPODA KEY or comparable product by one of the following:
	a. WattStopper, a division of Legrand North America, LLC.
	b. Cooper Lighting Solutions – Greengate.

	2. Mounting: Suitable for installation in single-gang switch box.
	3. Communication and low-voltage power delivered via standard low-voltage network cabling with RJ-45 connectors.
	4. All switches detect valid communication and blink a unique LED pattern to visually indicate a potential wiring issue.
	5. LED user feedback to provide indication of on/off status of the programmed lights or scene, as well as indication of device power.
	6. Digital Key Switch Options:
	a. Control Types Supported:
	1) On/Off.
	2) On/Off/Dimming.
	3) Preset Level Scene Type.
	4) On/Off/Dimming/Preset Level for Correlated Color Temperature.
	5) User-programmed local lighting scene run within a daisy-chained group including manual start/stop from the switch, or optionally programmed automatic-stop after a user-selectable duration between five minutes and 12 hours.
	6) User-programmed global lighting profile run by an upstream controller across multiple groups including manual start/stop from the switch, or optionally programmed automatic-stop after a user-selectable duration between five minutes and 12 hours.

	b. Color: White.


	C. Wired Networked Occupancy and Photosensors:
	1. Basis-of-Design Product: Subject to compliance with requirements, provide nLight; Acuity Brands Lighting, Inc.; or comparable product by one of the following:
	a. WattStopper, a division of Legrand North America, LLC.
	b. Cooper Lighting Solutions – Greengate.

	2. Detect the presence of human activity within space and fully control the on/off function of lights.
	3. Utilize passive infrared (PIR) technology, which detects occupant motion, to initially turn lights on from an off state, thus preventing false on conditions. Ultrasonic and Microwave-based sensing technologies are unacceptable.
	4. Dual technology sensors used in locations where a second method of sensing is necessary to adequately detect maintained occupancy (such as in rooms with obstructions).
	5. Dual technology sensors must have one sensing technology not motion dependent to detect occupancy. Acceptable dual technology includes PIR/Microphonics (also known as Passive Dual Technology or PDT), which detects both occupant motion and sounds in...
	6. All sensing technologies are acoustically passive, meaning they do not transmit sounds waves of any frequency (for example in the Ultrasonic range), as these technologies have the potential for interference with other electronic devices within the ...
	7. Ceiling, fixture, recessed, and corner mounted sensors available, with multiple lens options available customized for specific applications.
	8. Communication and low-voltage power delivered to each device via standard low-voltage network cabling with RJ-45 connectors.
	9. All sensors detect valid communication and blink a unique LED pattern to visually indicate a potential wiring issue.
	10. Sensor programming parameter available and configurable remotely from the software and locally via the device push button.
	11. Sensors available with one or two occupancy "poles," each of which provides a programmable time delay.
	12. Dead band setting verified and modified by the sensor automatically every time the lights cycle to accommodate physical changes in the space (i.e., furniture layouts, lamp depreciation, or lamp outages).
	13. Dual zone option available for On/Off Photosensor, Automatic Dimming Control Photosensor, or Combination units. The secondary daylight zone capable of being controlled as an "offset" from the primary zone.

	D. Wired Networked Power Packs:
	1. Basis-of-Design Product: Subject to compliance with requirements, provide nLight; Acuity Brands Lighting, Inc.; nPP16 series or comparable product by one of the following:
	a. WattStopper, a division of Legrand North America, LLC.
	b. Cooper Lighting Solutions – Greengate.

	2. Plenum rated.
	3. Communication will be delivered to each device via standard low-voltage network cabling with RJ-45 connectors.
	4. Supply Voltage: 120 to 277 V(ac).
	5. Relay Output: Class 1 relay rated for 16 A at 277 V(ac) and 1/2 HP at 120 V(ac).
	6. Dimming Output: 0-10 VDC Dimming output.
	7. Sink Current: 100 mA at 0-10 V(dc).
	8. Mounting: Integral 1/2-inch (16-mm) chase nipple. Plastic clips into junction box are unacceptable.



	PART 3 -  EXECUTION
	3.1 IDENTIFICATION
	A. Identify system components, wiring, cabling, boxes, cabinets, and terminals. Comply with identification requirements specified in Section 260553 "Identification for Electrical Systems."
	B. Identify field-installed conductors, interconnecting wiring, and components; install warning signs complying with Section 260553 "Identification for Electrical Systems."
	C. Identify all controls with device address.

	3.2 FIELD QUALITY CONTROL
	A. Acceptance Testing Preparation:
	1. Test continuity of each circuit.

	B. Tests and Inspections: Perform test inspections.
	1. Test each zone using local and remote control hardware.
	2. Perform each visual and mechanical inspection and electrical test stated in NETA ATS. Certify compliance with test parameters.

	C. Nonconforming Work:
	1. Lighting controls will be considered defective if they do not pass tests and inspections.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.

	D. Field Test Reports: Prepare field test reports.
	1. Prepare functionality and inspection reports, including a certified report that identifies controls included and describes test results. Include notation of deficiencies detected, remedial action taken, and observations made after remedial action.
	2. Include list of all points created from actual tests of all addressed control points for lamps, ballasts, manual controls, and sensors.
	3. Provide a report in table format with drawings or using a software file that can be opened in the manufacturer's system software including each room or space that has lighting control installed. Indicate the following:


	a. Date of test or inspection.
	b. Loads per space, or Fixture Address identification.
	c. Quantity and Type of each device installed
	d. Reports providing each device's settings.
	3.3 SYSTEM STARTUP
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks in accordance with manufacturer's published instructions.
	2. Activate luminaires and verify that all maximum output levels match output levels detailed in an Owner-approved sequence of operations.
	3. Confirm correct communications wiring, initiate communications between control devices and controller/gateways, and program the lighting control system in accordance with approved configuration schedules, time-of-day schedules, and input override a...
	4. Program network devices to meet required sequence of operations.
	5. Program and verify all sequence of operations.
	6. Create backup of system programming.
	7. Assist in installation of system software on customer-provided workstation or server.


	3.4 CLOSEOUT ACTIVITIES
	A. Training: Engage lighting system manufacturer to provide comprehensive system overview, software overview, and documentation relating to system operation and maintenance.

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

	3.6 MAINTENANCE
	A. Engage a factory-authorized service representative to perform on-site system adjustments.
	1. On-Site Occupancy Adjustments: When requested within One month from date of Substantial Completion, provide on-site settings adjustments to suit actual occupied conditions. Provide up to visits to Project during other-than-normal occupancy hours fo...
	2. Prepare and submit report after each visit that details activities performed.




	26 24 16 Panelboards
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Distribution panelboards.
	2. Lighting and appliance branch-circuit panelboards.


	1.2 DEFINITIONS
	A. MCCB: Molded-case circuit breaker.
	B. SPD: Surge protective device.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of panelboard.
	B. Shop Drawings: For each panelboard and related equipment.
	1. Include dimensioned plans, elevations, sections, and details.
	2. Detail enclosure types including mounting and anchorage, environmental protection, knockouts, corner treatments, covers and doors, gaskets, hinges, and locks.
	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 SPD as installed in panelboard.
	6. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
	7. Include wiring diagrams for power, signal, and control wiring.
	8. Key interlock scheme drawing and sequence of operations.
	9. Include time-current coordination curves for each type and rating of overcurrent protective device included in panelboards.


	1.4 INFORMATIONAL SUBMITTALS
	A. Panelboard schedules for installation in panelboards.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.6 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail in materials or workmanship within specified warranty period.
	1. Panelboard Warranty Period: 18 months from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PANELBOARDS COMMON REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NEMA PB 1.
	C. Comply with NFPA 70.
	D. Enclosures: Flush and/or Surface-mounted, as indicated on Drawings, dead-front cabinets.
	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.

	2. Height: 84 inches (2.13 m) maximum.
	3. Hinged Front Cover: Entire front trim hinged to box and with standard door within hinged trim cover. Trims shall cover all live parts and shall have no exposed hardware.

	E. Phase, Neutral, and Ground Buses: Tin-plated aluminum.
	F. Conductor Connectors: Suitable for use with conductor material and sizes.
	1. Material: Tin-plated aluminum.
	2. Main and Neutral Lugs: Mechanical type, with a lug on the neutral bar for each pole in the panelboard.
	3. Ground Lugs and Bus-Configured Terminators: Mechanical type, with a lug on the bar for each pole in the panelboard.
	4. Feed-Through Lugs: Mechanical type, suitable for use with conductor material. Locate at opposite end of bus from incoming lugs or main device.

	G. NRTL Label: Panelboards shall be labeled by an NRTL acceptable to authority having jurisdiction for use as service equipment with one or more main service disconnecting and overcurrent protective devices.
	H. Future Devices: Panelboards shall have mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.
	I. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit current available at terminals. Assembly listed by an NRTL for 100 percent interrupting capacity.

	2.2 PERFORMANCE REQUIREMENTS
	A. Surge Suppression: Factory installed as an integral part of indicated panelboards, complying with UL 1449 SPD Type 1 or Type 2.

	2.3 POWER PANELBOARDS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Square D, a division of Schneider Electric
	2. G.E., a division of ABB
	3. Siemens Energy & Automation, Inc.
	4. Eaton Corporation, Cutler-Hammer Products

	B. Panelboards: NEMA PB 1, 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 circuit breakers.
	E. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A: Bolt-on circuit breakers.

	2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Square D, a division of Schneider Electric
	2. G.E., a division of ABB
	3. Siemens Energy & Automation, Inc.
	4. Eaton Corporation, Cutler-Hammer Products

	B. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
	C. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing adjacent units.
	D. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

	2.5 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Square D, a division of Schneider Electric
	2. G.E., a division of ABB
	3. Siemens Energy & Automation, Inc.
	4. Eaton Corporation, Cutler-Hammer Products

	B. MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers:
	a. Inverse time-current element for low-level overloads.
	b. Instantaneous magnetic trip element for short circuits.
	c. Adjustable magnetic trip setting for circuit-breaker frame sizes 200 A and larger.

	2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, field-adjustable trip setting.
	3. Electronic Trip Circuit Breakers:
	a. RMS sensing.
	b. Field-replaceable rating plug or electronic trip.
	c. Digital display of settings, trip targets, and indicated metering displays.
	d. Multi-button keypad to access programmable functions and monitored data.
	e. Ten-event, trip-history log. Each trip event shall be recorded with type, phase, and magnitude of fault that caused the trip.
	f. Integral test jack for connection to portable test set or laptop computer.
	g. Field-Adjustable Settings:
	1) Instantaneous trip.
	2) Long- and short-time pickup levels.
	3) Long and short time adjustments.
	4) Ground-fault pickup level, time delay, and I squared T response.


	4. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings less than NEMA FU 1, RK-5.
	5. GFCI Circuit Breakers: Single- and double-pole configurations with Class A ground-fault protection (6-mA trip).
	6. Subfeed Circuit Breakers: Vertically mounted.
	7. MCCB Features and Accessories:
	a. Standard frame sizes, trip ratings, and number of poles.
	b. Breaker handle indicates tripped status.
	c. UL listed for reverse connection without restrictive line or load ratings.
	d. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor materials.
	e. Application Listing: Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and HID lighting circuits.



	2.6 IDENTIFICATION
	A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases, and number of poles shall be located on the interior of the panelboard door.
	B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC rating.
	C. Circuit Directory: Directory card inside panelboard door, mounted in transparent card holder.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1.
	B. Install panelboards and accessories according to NECA 407.
	C. Mount panels at height above finished floor so that no operating handle of switch or circuit breaker in the on position is higher than 79 inches (2000 mm).
	D. Mount panelboard cabinet plumb and rigid without distortion of box.
	E. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.
	F. Install overcurrent protective devices and controllers not already factory installed.
	1. Set field-adjustable, circuit-breaker trip ranges.

	G. Make grounding connections and bond neutral for services and separately derived systems to ground. Make connections to grounding electrodes, separate grounds for isolated ground bars, and connections to separate ground bars.
	H. Install filler plates in unused spaces.
	I. Stub four 1-inch (27-EMT) empty conduits from panelboard into accessible ceiling space if so constructed or space designated to be ceiling space in the future. Stub four 1-inch (27-EMT) empty conduits into raised floor space or below slab not on gr...
	J. Arrange conductors in gutters into groups and bundle and wrap with wire ties.

	3.2 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; install warning signs complying with requirements in "Identification for Electrical Systems."
	B. Create a directory to indicate installed circuit loads; incorporate Owner's final room designations. Obtain approval before installing. Handwritten directories are not acceptable. Install directory inside panelboard door.
	C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements for identification specified in "Identification for Electrical Systems."
	D. Device Nameplates: Label each branch circuit device in power panelboards with a nameplate complying with requirements for identification specified in "Identification for Electrical Systems."
	E. Install warning signs complying with requirements in "Identification for Electrical Systems" identifying source of remote circuit.

	3.3 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Acceptance Testing Preparation:
	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 for low-voltage air circuit breakers stated in NETA ATS. 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, with comparisons of the two scans. Include notation of deficiencies detected, remedial action taken, and obs...



	26 27 26 Wiring Devices
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Standard-grade receptacles, 125 V, 20 A.
	2. GFCI receptacles, 125 V, 20 A.
	3. SPD receptacles, 125 V, 20 A.
	4. Twist-locking receptacles.
	5. Toggle switches.
	6. Wall plates.


	1.3 DEFINITIONS
	A. BAS: Building automation system.
	B. EMI: Electromagnetic interference.
	C. GFCI: Ground-fault circuit interrupter.
	D. Pigtail: Short lead used to connect a device to a branch-circuit conductor.
	E. RFI: Radio-frequency interference.
	F. SPD: Surge protective device.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: List of legends and description of materials and process used for premarking wall plates.
	C. Samples: One for each type of device and wall plate specified, in each color specified.

	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-label warnings and instruction manuals that include labeling conditions.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Poke-Through, Fire-Rated Closure Plugs: One for every five floor service outlets installed, but no fewer than two.
	2. SPD Receptacles: One for every 10 of each type installed, but no fewer than one of each type.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Subject to compliance with requirements, provide products by one of the following:
	B. Wiring Devices:
	1. Bryant Electric, Inc., Hubbell Subsidiary.
	2. Eagle Electric Manufacturing Co.
	3. Hubbell Incorporated; Wiring Device-Kellems.
	4. Leviton Mfg Company
	5. Pass & Seymour/Legrand; Wiring Devices Div.


	2.2 GENERAL WIRING-DEVICE REQUIREMENTS
	A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.
	B. Comply with NFPA 70.
	C. RoHS compliant.
	D. Comply with NEMA WD 1.
	E. Device Color:
	1. Wiring Devices Connected to Normal Power System: As selected by Architect unless otherwise indicated or required by NFPA 70 or device listing.
	2. SPD Devices: Blue.

	F. Wall Plate Color: For plastic covers, match device color.
	G. Source Limitations: Obtain each type of wiring device and associated wall plate from single source from single manufacturer.

	2.3 STANDARD-GRADE RECEPTACLES, 125 V, 20 A
	A. Tamper-Resistant Duplex Receptacles, 125 V, 20 A:
	1. Description: Two pole, three wire, and self-grounding. Integral shutters that operate only when a plug is inserted in the receptacle.
	2. Configuration: NEMA WD 6, Configuration 5-20R.
	3. Standards: Comply with UL 498 and FS W-C-596.
	4. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant Receptacles" Article.

	B. Weather-Resistant Duplex Receptacle, 125 V, 20 A:
	1. Description: Two pole, three wire, and self-grounding. Integral shutters that operate only when a plug is inserted in the receptacle. Square face.
	2. Configuration: NEMA WD 6, Configuration 5-20R.
	3. Standards: Comply with UL 498.
	4. Marking: Listed and labeled as complying with NFPA 70, "Receptacles in Damp or Wet Locations" Article.


	2.4 GFCI RECEPTACLES, 125 V, 20 A
	A. Tamper-Resistant Duplex GFCI Receptacles, 125 V, 20 A:
	1. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two pole, three wire, and self-grounding. Integral shutters that operate only when a plug is inserted in the receptacle.
	2. Configuration: NEMA WD 6, Configuration 5-20R.
	3. Type: Non-feed through.
	4. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596.
	5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant Receptacles" Article.

	B. Tamper- and Weather-Resistant, GFCI Duplex Receptacles, 125 V, 20 A:
	1. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two pole, three wire, and self-grounding. Integral shutters that operate only when a plug is inserted in the receptacle. Square face.
	2. Configuration: NEMA WD 6, Configuration 5-20R.
	3. Type: Non-feed through.
	4. Standards: Comply with UL 498 and UL 943 Class A.
	5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant Receptacles" and "Receptacles in Damp or Wet Locations" articles.


	2.5 SPD RECEPTACLES, 125 V, 20 A
	A. Duplex SPD Receptacles, 125 V, 20 A:
	1. Description: Two pole, three wire, and self-grounding. Integral SPD in line to ground, line to neutral, and neutral to ground. LED indicator light.
	2. SPD Components: Multiple metal-oxide varistors; with a nominal clamp-level rating of 400 V and minimum single transient pulse energy dissipation of 240 J, according to IEEE C62.41.2 and IEEE C62.45.
	3. Active SPD Indication: Visual and audible, with light visible in face of device to indicate device is "active" or "no longer in service."
	4. Configuration: NEMA WD 6, Configuration 5-20R.
	5. Standards: Comply with NEMA WD 1, UL 498, UL 1449, and FS W-C-596.


	2.6 TWIST-LOCKING RECEPTACLES
	A. Twist-Lock, Single Receptacles, 250 V, 20 A,30A, 50A, and 60A (as indicated on drawings):
	1. Configuration: As indicated on drawings or to match equipment plug.
	2. Standards: Comply with UL 498.


	2.7 TOGGLE SWITCHES, 120/277 V, 20 A
	A. Two-Pole Switches, 120/277 V, 20 A: Comply with UL 20 and FS W-S-896.
	B. Three-Way Switches, 120/277 V, 20 A: Comply with UL 20 and FS W-S-896.
	C. Four-Way Switches, 120/277 V, 20 A:  Standards: Comply with UL 20 and FS W-S-896.
	D. Lighted Single-Pole Switches, 120/277 V, 20 A:
	1. Description: Handle illuminated when switch is [on] [off].
	2. Standards: Comply with NEMA WD 1, UL 20, and FS W-S-896.


	2.8 WALL PLATES
	A. Single Source: Obtain wall plates from same manufacturer of wiring devices.
	B. Single and combination types shall match corresponding wiring devices.
	1. Plate-Securing Screws: Metal with head color to match plate finish.
	2. Material for Finished Spaces: Smooth, high-impact thermoplastic 0.035-inch- (1-mm-) thick, satin-finished.
	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 and damp locations.

	C. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-resistant, thermoplastic with lockable while in-use cover.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated.
	B. Coordination with Other Trades:
	1. Protect installed devices and their boxes. Do not place wall finish materials over device boxes, and do not cut holes for boxes with routers that are guided by riding against outside of boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	1. Do not strip insulation from conductors until right before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall comply with NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.


	D. Device Installation:
	1. Replace devices that have been in temporary use during construction and that were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 6 inches (152 mm) in length.
	5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-mounting screws in yokes, allowing metal-to-metal contact.

	E. Receptacle Orientation:
	1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted receptacles to the right.

	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. Verify that dimmers used for fan-speed control are listed for that application.
	3. 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 bottom. Group adjacent switches under single, multigang wall plates.

	3.2 GFCI RECEPTACLES
	A. Install non-feed-through GFCI receptacles where protection of downstream receptacles is not required.

	3.3 IDENTIFICATION
	A. Comply with Section 260553 "Identification for Electrical Systems."
	B. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or engraved machine printing with black-filled lettering on face of plate, and durable wire markers or tags inside outlet boxes.

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. In healthcare facilities, prepare reports that comply with NFPA 99.
	2. Test Instruments: Use instruments that comply with UL 1436.
	3. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or illuminated digital-display indicators of measurement.

	B. Tests for Receptacles:
	1. Line Voltage: Acceptable range is 105 to 132 V.
	2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
	3. Ground Impedance: Values of up to 2 ohms are acceptable.
	4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.
	5. Using the test plug, verify that the device and its outlet box are securely mounted.

	C. Test straight-blade outlets for the retention force of the grounding blade according to NFPA 99. Retention force shall be not less than 4 oz. (115 g).
	D. Wiring device will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.



	26 28 16 Enclosed Switches and Circuit Breakers
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Nonfusible switches.
	2. Enclosures.


	1.2 DEFINITIONS
	A. NC: Normally closed.
	B. NO: Normally open.
	C. SPDT: Single pole, double throw.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component indicated. Include nameplate ratings, dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical charac...
	1. Enclosure types and details for types other than NEMA 250, Type 1.
	2. Current and voltage ratings.
	3. Short-circuit current ratings (interrupting and withstand, as appropriate).
	4. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices, accessories, and auxiliary components.
	5. 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. Provide in PDF and SKM electronic format.

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


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified testing agency.
	B. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in emergency, operation, and maintenance manuals.
	1. Include the following:
	a. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit breakers.
	b. Time-current coordination curves (average melt) for each type and rating of overcurrent protective device; include selectable ranges for each type of overcurrent protective device. Provide in PDF and SKM format electronic format.



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

	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Accredited by NETA.
	1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site testing.


	1.8 FIELD 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).


	1.9 WARRANTY
	A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace components that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: One year(s) from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS
	A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective devices, components, and accessories, within same product category, from single manufacturer.
	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and application.
	C. Comply with NFPA 70.

	2.2 MANUFACTURERS
	A. Subject to compliance with requirements, provide products by one of the following:
	1. Square D, a division of Schneider Electric
	2. G.E., a division of ABB
	3. Siemens Energy & Automation, Inc.
	4. Eaton Corporation, Cutler-Hammer Products


	2.3 NONFUSIBLE SWITCHES
	A. Type HD, Heavy Duty, Three Pole, Single Throw, 240 or 600-V ac, 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.
	B. Accessories:
	1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Hookstick Handle: Allows use of a hookstick to operate the handle.
	4. Lugs: Mechanical type, suitable for number, size, and conductor material.
	5. Service-Rated Switches: Labeled for use as service equipment.


	2.4 ENCLOSURES
	A. Enclosed Switches and Circuit Breakers: UL 489, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.
	B. Enclosure Finish: The enclosure shall be finished with gray baked enamel paint, electrodeposited on cleaned, phosphatized steel (NEMA 250 Type 1) or gray baked enamel paint, electrodeposited on cleaned, phosphatized galvannealed steel (NEMA 250 Typ...
	C. Operating Mechanism: The circuit-breaker operating handle shall be externally operable with the operating mechanism being an integral part of the box, not the cover. The cover interlock mechanism shall have an externally operated override. The over...


	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.
	1. Commencement of work shall indicate Installer's acceptance of the areas and conditions as satisfactory.


	3.2 PREPARATION
	A. 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 ...
	1. See SECTION 260500 “ELECTRICAL GENERAL REQUIREMENTS” for direction on scheduled interruptions.
	2. Indicate method of providing temporary electric service.
	3. Comply with NFPA 70E.


	3.3 ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS
	A. Enclosed Switches and Circuit Breakers: Provide enclosures at installed locations with the following environmental ratings.
	1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
	2. Outdoor Locations: NEMA 250, Type 3R.


	3.4 INSTALLATION
	A. Coordinate layout and installation of switches, circuit breakers, and components with equipment served and adjacent surfaces. Maintain required workspace clearances and required clearances for equipment access doors and panels.
	B. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.
	C. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	D. Install fuses in fusible devices.
	E. Comply with NFPA 70 and NECA 1.

	3.5 IDENTIFICATION
	A. Comply with requirements in Section 260553 "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.


	3.6 FIELD QUALITY CONTROL
	A. Tests and Inspections for Switches:
	1. Visual and Mechanical Inspection:
	a. Inspect physical and mechanical condition.
	b. Inspect anchorage, alignment, grounding, and clearances.
	c. Verify that the unit is clean.
	d. Verify blade alignment, blade penetration, travel stops, and mechanical operation.
	e. Verify that fuse sizes and types match the Specifications and Drawings.
	f. Verify that each fuse has adequate mechanical support and contact integrity.
	g. Inspect bolted electrical connections for high resistance using one of the two following methods:
	1) Use a low-resistance ohmmeter.
	a) Compare bolted connection resistance values to values of similar connections. Investigate values that deviate from those of similar bolted connections by more than 50 percent of the lowest value.

	2) Verify tightness of accessible bolted electrical connections by calibrated torque-wrench method in accordance with manufacturer's published data or NETA ATS Table 100.12.
	a) Bolt-torque levels shall be in accordance with manufacturer's published data. In the absence of manufacturer's published data, use NETA ATS Table 100.12.


	h. Verify that operation and sequencing of interlocking systems is as described in the Specifications and shown on the Drawings.
	i. Verify correct phase barrier installation.
	j. Verify lubrication of moving current-carrying parts and moving and sliding surfaces.

	2. Electrical Tests:
	a. Perform resistance measurements through bolted connections with a low-resistance ohmmeter. Compare bolted connection resistance values to values of similar connections. Investigate values that deviate from adjacent poles or similar switches by more...
	b. Measure contact resistance across each switchblade fuseholder. Drop values shall not exceed the high level of the manufacturer's published data. If manufacturer's published data are not available, investigate values that deviate from adjacent poles...
	c. Perform insulation-resistance tests for one minute on each pole, phase-to-phase and phase-to-ground with switch closed, and across each open pole. Apply voltage in accordance with manufacturer's published data. In the absence of manufacturer's publ...
	d. Measure fuse resistance. Investigate fuse-resistance values that deviate from each other by more than 15 percent.
	e. Perform ground fault test according to NETA ATS 7.14 "Ground Fault Protection Systems, Low-Voltage."


	B. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.
	1. Test procedures used.
	2. Include identification of each enclosed switch and circuit breaker tested and describe test results.
	3. List deficiencies detected, remedial action taken, and observations after remedial action.


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



	26 43 13 Surge Protection for Low-Voltage Electrical Power Circuits
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes:
	1. Type 1 surge protective devices.
	2. Type 2 surge protective devices.
	3. Enclosures.
	4. Conductors and cables.

	B. Related Requirements:
	1. Section 262416 "Panelboards" for integral SPDs installed by panelboard manufacturer.


	1.2 DEFINITIONS
	A. Inominal: Nominal discharge current.
	B. MCOV: Maximum continuous operating voltage.
	C. Mode(s), also Modes of Protection: air of electrical connections where the VPR applies.
	D. MOV: Metal-oxide varistor; an electronic component with a significant non-ohmic current-voltage characteristic.
	E. NRTL: Nationally recognized testing laboratory.
	F. OCPD: Overcurrent protective device.
	G. SCCR: Short-circuit current rating.
	H. SPD: Surge protective device.
	I. Type 1 SPDs: Permanently connected SPDs intended for installation between the secondary of the service transformer and the line side of the service disconnect overcurrent device.
	J. Type 2 SPDs: Permanently connected SPDs intended for installation on the load side of the service disconnect overcurrent device, including SPDs located at the branch panel.
	K. Type 3 SPDs: Point of utilization SPDs.
	L. VPR: Voltage protection rating.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include electrical characteristics, specialties, and accessories for SPDs.
	2. NRTL certification of compliance with current UL 1449 edition.
	a. Tested values for VPRs.
	b. Inominal ratings.
	c. MCOV, type designations.
	d. OCPD requirements.
	e. Manufacturer's model number.
	f. System voltage.
	g. Modes of protection.



	1.4 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.
	B. Sample Warranty: For manufacturer's special warranty.

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

	1.6 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace SPDs that fail in materials or workmanship within five years from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 TYPE 1 SURGE PROTECTIVE DEVICES (SPDs)
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. APT, a division of Schneider Electric
	2. SSI, an ILSCO Company
	3. Siemens Energy & Automation, Inc.
	4. Eaton Corporation, Cutler-Hammer Products
	5. G.E., a division of ABB

	B. Source Limitations: Obtain devices from single source from single manufacturer.
	C. Standards:
	1. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 1449, Type 1.

	D. Product Options:
	1. Include internal thermal protection that disconnects the SPD before damaging internal suppressor components.
	2. Include indicator light display for protection status.
	3. Include audible alarm.
	4. Include surge counter.

	E. Performance Criteria:
	1. MCOV: Not less than 125 percent of nominal system voltage for 208Y/120 V and 120/240 V power systems, and not less than 115 percent of nominal system voltage for 480Y/277 V power systems.
	2. Peak Surge Current Rating: Minimum single-pulse surge current withstand rating per phase must not be less than 200 kA. Peak surge current rating must be arithmetic sum of the ratings of individual MOVs in a given mode.
	3. Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277 V, three-phase, four-wire circuits must not exceed the following:
	a. Line to Neutral: 1200 V for 480Y/277 V.
	b. Line to Line: 2000 V for 480Y/277 V.

	4. SCCR: Not less than 100 kA.
	5. Inominal Rating: 20 kA.


	2.2 TYPE 2 SURGE PROTECTIVE DEVICES (SPDs)
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. APT, a division of Schneider Electric
	2. SSI, an ILSCO Company
	3. Siemens Energy & Automation, Inc.
	4. Eaton Corporation, Cutler-Hammer Products
	5. G.E., a division of ABB

	B. Source Limitations: Obtain devices from single source from single manufacturer.
	C. Standards:
	1. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 1449, Type 2.

	D. Product Options:
	1. Include LED indicator lights for power and protection status.
	2. Include internal thermal protection that disconnects the SPD before damaging internal suppressor components.
	3. Include NEMA ICS 5, dry Form C contacts rated at 2 A and 24 V ac for remote monitoring of protection status.
	4. Include surge counter.

	E. Performance Criteria:
	1. MCOV: Not less than 125 percent of nominal system voltage for 208Y/120 V and 120/240 V power systems, and not less than 115 percent of nominal system voltage for 480Y/277 V power systems.
	2. Peak Surge Current Rating: Minimum single-pulse surge current withstand rating per phase must not be less than 100 kA. Peak surge current rating must be arithmetic sum of the ratings of individual MOVs in a given mode.
	3. Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277 V or 208Y/120 V, three-phase, four-wire circuits must not exceed the following:
	a. Line to Neutral: 1200 V for 480Y/277 V or 700 V for 208Y/120 V.
	b. Line to Ground: 1200 V for 480Y/277 V or 700 V for 208Y/120 V.
	c. Neutral to Ground: 1200 V for 480Y/277 V or 700 V for 208Y/120 V.
	d. Line to Line: 2000 V for 480Y/277 V or 1200 V for 208Y/120 V.

	4. Protection modes and UL 1449 VPR for 240/120 V, single-phase, three-wire circuits must not exceed the following:
	a. Line to Neutral: 700 V.
	b. Line to Ground: 700 V.
	c. Neutral to Ground: 700 V.
	d. Line to Line: 1200 V.

	5. SCCR: Equal or exceed 100 kA.
	6. Inominal Rating: 20 kA.


	2.3 ENCLOSURES
	A. Indoor Enclosures: NEMA 250, Type 1.
	B. Outdoor Enclosures: NEMA 250, Type 3R.

	2.4 CONDUCTORS AND CABLES
	A. Power Wiring: Same size as SPD leads, complying with Section 260519 "Low-Voltage Electrical Power Conductors and Cables."


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1.
	B. Provide OCPD and disconnect for installation of SPD in accordance with UL 1449 and manufacturer's written instructions.
	C. Install leads between disconnects and SPDs short, straight, twisted, and in accordance with manufacturer's written instructions. Comply with wiring methods in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	1. Do not splice and extend SPD leads unless specifically permitted by manufacturer.
	2. Do not exceed manufacturer's recommended lead length.
	3. Do not bond neutral and ground.

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

	3.2 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Compare equipment nameplate data for compliance with Drawings and the Specifications.
	2. Inspect anchorage, alignment, grounding, and clearances.
	3. Verify that electrical wiring installation complies with manufacturer's written installation requirements.

	B. SPDs that do not pass tests and inspections will be considered defective.
	C. Prepare test and inspection reports.

	3.3 STARTUP SERVICE
	A. Complete startup checks in accordance with manufacturer's written instructions.
	B. Do not perform insulation-resistance tests of the distribution wiring equipment with SPDs installed. Disconnect SPDs before conducting insulation-resistance tests; reconnect them immediately after the testing is over.
	C. Energize SPDs after power system has been energized, stabilized, and tested.

	3.4 DEMONSTRATION
	A. Train Owner's maintenance personnel to operate and maintain SPDs.



	26 51 19 LED Interior Lighting
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes interior only LED luminaires:
	B. Related Requirements:
	1. Section 260943 "Distributed Intelligence Based Lighting Controls" for automatic control of lighting.


	1.3 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color Rendering Index.
	C. Fixture: See "Luminaire."
	D. IP: International Protection or Ingress Protection Rating.
	E. LED: Light-emitting diode.
	F. Lumen: Measured output of lamp and luminaire, or both.
	G. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Arrange in order of luminaire designation.
	2. Include data on features, accessories, and finishes.
	3. Include physical description and dimensions of luminaires.
	4. Include emergency lighting units, including batteries and chargers.
	5. Include life, output (lumens, CCT, and CRI), and energy-efficiency data.
	a. Manufacturer's Certified Data: Photometric data certified by manufacturer's laboratory with a current accreditation under the NVLAP for Energy Efficient Lighting Products.

	6. Wiring diagrams for power, control, and signal wiring.
	7. Means of attaching luminaires to supports and indication that the attachment is suitable for components involved.

	B. Shop Drawings: For nonstandard or custom luminaires.
	1. Include plans, elevations, sections, and mounting and attachment details.
	2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include diagrams for power, signal, and control wiring.


	1.5 INFORMATIONAL SUBMITTALS
	A. Sample warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation and maintenance manuals.
	1. Provide a list of all types used on Project; use ANSI and manufacturers' codes.


	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Diffusers and Lenses: One for every 100 of each type and rating installed. Furnish at least one of each type.
	2. Globes and Guards: One for every 50 of each type and rating installed. Furnish at least one of each type.


	1.8 QUALITY ASSURANCE
	A. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color consistency among luminaires.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before shipping.

	1.10 WARRANTY
	A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or workmanship within specified warranty period.
	B. Warranty Period: Two year(s) from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Ambient Temperature: 41 to 104 deg F (5 to 40 deg C).
	B. Altitude: Sea level to 1000 feet (300 m).

	2.2 LUMINAIRE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Factory-Applied Labels: Comply with UL 1598. Locate labels where they will be readily visible to service personnel, but not seen from normal viewing angles when lamps are in place.
	1. Label shall include the following lamp module characteristics:
	a. Manufacturer
	b. Model number
	c. CCT and CRI.


	C. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by an NRTL.
	D. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by FM Global.
	E. Luminaire CRI requirements: Greater than 80 CRI unless noted otherwise on Drawings.
	F. Luminaire CCT requirements: 4000K unless noted otherwise on Drawings.
	G. Luminaire Lumen outputs: As indicated on Drawings or comparable with luminaire model specified on Drawings.
	H. Luminaire Rated Lamp Life: As comparable with luminaire model specified on Drawings.
	I. Nominal Operating Voltage: 120 V ac through 277 V ac, or as indicated on Drawings.
	1. Dimmable from 100 percent to 10 percent of maximum light output.
	2. Internal driver.

	J. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools. Components are designed to prevent doors, frames, lenses, diffusers, and other comp...
	K. Lens Thickness (if applicable): At least 0.125-inch (3.175-mm) minimum unless otherwise indicated.
	L. Standards:
	1. ENERGY STAR certified.
	2. RoHS compliant.
	3. Recessed luminaires shall comply with NEMA LE 4.
	4. UL Listing: Listed for damp or wet location as indicated on drawings and in part numbers specified on the drawings.
	5. Industrial luminaires Class 1, Division 2 Group.
	6. Ratings below as indicated on drawings and in part numbers specified on the drawings:
	a. NEMA 4X
	b. IP 54
	c. IP 66
	d. IP 67



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

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

	C. Stainless Steel:
	1. 1. Manufacturer's standard grade.
	2. 2. Manufacturer's standard type, ASTM A240/240M.

	D. Galvanized Steel: ASTM A653/A653M.
	E. Aluminum: ASTM B209.

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

	2.5 LUMINAIRE SUPPORT
	A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for channel and angle iron supports and nonmetallic channel and angle supports.
	B. Single-Stem Hangers: Minimum 1/2-inch (13-mm) steel tubing with swivel ball fittings and ceiling canopy. Finish same as luminaire.
	C. Wires: ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 12 gage (2.68 mm).
	D. Rod Hangers: 3/16-inch (5-mm) minimum diameter, cadmium-plated, threaded steel rod.
	E. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with threaded attachment, cord, and locking-type plug.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical connections before luminaire installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with NECA 1.
	B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
	C. Supports:
	1. Sized and rated for luminaire weight.
	2. Able to maintain luminaire position after cleaning and relamping.
	3. Provide support for luminaire without causing deflection of ceiling or wall.
	4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 percent of luminaire weight and a vertical force of 400 percent of luminaire weight.

	D. Flush-Mounted Luminaires:
	1. Secured to outlet box.
	2. Attached to ceiling structural members at two points equally spaced around circumference of luminaire.
	3. Trim ring flush with finished surface.

	E. Wall-Mounted Luminaires:
	1. Attached to structural members in walls.
	2. Do not attach luminaires directly to gypsum board.

	F. Suspended Luminaires:
	1. Pendants, Aircraft Cable and Rods: Where longer than 48 inches (1200 mm), brace to limit swinging.
	2. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with approved outlet box and accessories that hold stem and provide damping of luminaire oscillations. Support outlet box vertically to building structure using approved ...
	3. Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods to building structure.

	G. Ceiling-Grid-Mounted Luminaires:
	1. Secure to any required outlet box.
	2. Use approved devices and support components to connect luminaire to ceiling grid and building structure in a minimum of two (four) locations, spaced near corners of luminaire and connected directly to structure.

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

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

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Operational Test: After installing luminaires, switches, and accessories, and after electrical circuitry has been energized, test units to confirm proper operation.
	2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify transfer from normal power to battery power and retransfer to normal.

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

	3.5 ADJUSTING
	A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied conditions. Make up to two visits to Project during other-than-nor...
	1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that are defective.
	2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.




	26 52 13 Emergency and Exit Lighting
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Emergency lighting units.
	2. Exit signs.
	3. Luminaire supports.


	1.3 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color Rendering Index.
	C. Emergency Lighting Unit: A lighting unit with internal or external emergency battery powered supply and the means for controlling and charging the battery and unit operation.
	D. Fixture: See "Luminaire" Paragraph.
	E. Lumen: Measured output of lamp and luminaire, or both.
	F. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of emergency lighting unit, exit sign, and emergency lighting support.
	1. Include data on features, accessories, and finishes.
	2. Include physical description of the unit and dimensions.
	3. Battery and charger for light units.

	B. Shop Drawings: For nonstandard or custom luminaires.
	1. Include plans, elevations, sections, and mounting and attachment details.
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include diagrams for power, signal, and control wiring.

	C. Product Schedule:
	1. For emergency lighting units.
	2. For exit signs.


	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For luminaires and lighting systems to include in emergency, operation, and maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Luminaire-mounted, emergency battery pack: One for every 50 emergency lighting units. Furnish at least one of each type.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before shipping.

	1.8 WARRANTY
	A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: Five year(s) from date of Substantial Completion.

	B. Special Warranty for Emergency Lighting Batteries: Manufacturer's standard form in which manufacturer of battery-powered emergency lighting unit agrees to repair or replace components of rechargeable batteries that fail in materials or workmanship ...
	1. Warranty Period for Emergency Power Unit Batteries: Five years from date of Substantial Completion. Full warranty shall apply for the entire warranty period.
	2. Warranty Period for Self-Powered Exit Sign Batteries: Five years from date of Substantial Completion. Full warranty shall apply for the entire warranty period.



	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR EMERGENCY LIGHTING
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. NRTL Compliance: Fabricate and label emergency lighting units, exit signs, and batteries to comply with UL 924.
	C. Comply with NFPA 70 and NFPA 101.
	D. Comply with NEMA LE 4 for recessed luminaires.
	E. Internal Type Emergency Power Unit: Self-contained, modular, battery-inverter unit, factory mounted within luminaire body.
	1. Operation: Relay automatically turns lamp on when power-supply circuit voltage drops to 80 percent of nominal voltage or below. Lamp automatically disconnects from battery when voltage approaches deep-discharge level. When normal voltage is restore...
	2. Battery: Sealed, maintenance-free, nickel-cadmium type.
	3. Charger: Fully automatic, solid-state, constant-current type with sealed power transfer relay.
	4. Integral Self-Test: Factory-installed electronic device automatically initiates code-required test of unit emergency operation at required intervals. Test failure is annunciated by an integral audible alarm and a flashing red LED.

	F. External Type: Self-contained, modular, battery-inverter unit, suitable for powering one or more lamps, remote mounted from luminaire.
	1. Operation: Relay automatically turns lamp on when power-supply circuit voltage drops to 80 percent of nominal voltage or below. Lamp automatically disconnects from battery when voltage approaches deep-discharge level. When normal voltage is restore...
	2. Battery: Sealed, maintenance-free, nickel-cadmium type.
	3. Charger: Fully automatic, solid-state, constant-current type.
	4. Housing: NEMA 250, Type 1 enclosure listed for installation inside, on top of, or remote from luminaire. Remote assembly shall be located no less than half the distance recommended by the driver or emergency power unit manufacturer, whichever is less.
	5. LED Indicator Light: Indicates normal power on. Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.
	6. Integral Self-Test: Factory-installed electronic device automatically initiates code-required test of unit emergency operation at required intervals. Test failure is annunciated by an integral audible alarm and a flashing red LED.


	2.2 EMERGENCY LIGHTING
	A. Emergency Luminaires:
	1. Emergency Luminaires: Interior Luminaire Schedule and Drawings.
	a. Operating at nominal voltage of 120 V ac or 277 V ac
	b. Internal or external emergency power unit.
	c. Rated for installation in damp locations, and for sealed and gasketed luminaires in wet locations.
	d. UL 94 flame rating.


	B. Emergency Lighting Unit:
	1. Emergency Lighting Unit: Interior Luminaire Schedule and Drawings.
	2. Operating at nominal voltage of 120 V ac or 277 V ac
	3. Wall or Ceiling mount as indicated on drawings, with universal junction box adaptor.
	4. UV stable thermoplastic housing.
	5. Two lamp heads.
	6. Internal or external emergency power unit.

	C. Remote Emergency Lighting Units:
	1. Emergency Lighting Unit: As indicated on Interior Luminaire Schedule and Drawings.
	2. Operating at nominal voltage of 120 V ac or 277 V ac
	3. Wall or Ceiling mount as indicated on drawings, with universal junction box adaptor.
	4. UV stable thermoplastic housing.
	5. LED lamp heads.
	6. External emergency power unit.


	2.3 EXIT SIGNS
	A. General Requirements for Exit Signs: Comply with UL 924; for sign colors, visibility, luminance, and lettering size, comply with authorities having jurisdiction.
	B. Internally Lighted Signs:
	1. Operating at nominal voltage of 120 V ac or 277 V ac
	2. Lamps for AC Operation: LEDs; 50,000 hours minimum rated lamp life.
	3. Self-Powered Exit Signs (Battery Type): Internal emergency power unit.


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

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

	C. Housings:
	1. Thermoplastic housing.
	2. Painted finish.

	D. Conduit: Electrical metallic tubing, minimum 3/4 inch (21 mm) in diameter.

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

	2.6 LUMINAIRE SUPPORT COMPONENTS
	A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for channel and angle iron supports and nonmetallic channel and angle supports.
	B. Support Wires: ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 12 gage (2.68 mm).


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for conditions affecting performance of luminaires.
	B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical connections before luminaire installation.
	C. Examine walls, floors, roofs, and ceilings for suitable conditions where emergency lighting luminaires will be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with NECA 1.
	B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.

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

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify transfer from normal power to battery power and retransfer to normal.

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

	3.5 STARTUP SERVICE
	A. Perform startup service:
	1. Charge emergency power units and batteries minimum of one hour and depress switch to conduct short-duration test.


	3.6 ADJUSTING
	A. Adjustments: Within 12 months of date of Substantial Completion, provide on-site visit to do the following:
	1. Inspect all luminaires. Replace lamps, emergency power units, batteries, signs, or luminaires that are defective.
	a. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.

	2. Conduct short-duration tests on all emergency lighting.




	26 56 19 LED Exterior Lighting
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Exterior solid-state luminaires that are designed for and exclusively use LED lamp technology.
	2. Luminaire supports.
	3. Luminaire-mounted photoelectric relays.

	B. Related Requirements:
	1. Section 260943 "Distributed Intelligence Based Lighting Controls" for automatic control of lighting.


	1.3 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color rendering index.
	C. Fixture: See "Luminaire."
	D. LED: Light-emitting diode.
	E. IP: International Protection or Ingress Protection Rating.
	F. Lumen: Measured output of lamp and luminaire, or both.
	G. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of luminaire.
	1. Arrange in order of luminaire designation.
	2. Include data on features, accessories, and finishes.
	3. Include physical description and dimensions of luminaire.
	4. Include life, output (lumens, CCT, and CRI), and energy-efficiency data.
	a. Manufacturer's Certified Data: Photometric data certified by manufacturer's laboratory with a current accreditation under the NVLAP for Energy Efficient Lighting Products.

	5. Wiring diagrams for power, control, and signal wiring.
	6. Photoelectric relays.
	7. Means of attaching luminaires to supports and indication that the attachment is suitable for components involved.

	B. Shop Drawings: For nonstandard or custom luminaires.
	1. Include plans, elevations, sections, and mounting and attachment details.
	2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include diagrams for power, signal, and control wiring.


	1.5 INFORMATIONAL SUBMITTALS
	A. Sample warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For luminaires and photoelectric relays to include operation and maintenance manuals.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Diffusers and Lenses: One for every 50 of each type and rating installed.
	2. Globes and Guards: One for every 50 of each type and rating installed.


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

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering prior to shipping.

	1.10 FIELD CONDITIONS
	A. Verify existing and proposed utility structures prior to the start of work associated with luminaire installation.
	B. Mark locations of exterior luminaires for approval by Architect prior to the start of luminaire installation.

	1.11 WARRANTY
	A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures, including luminaire support components.
	b. Faulty operation of luminaires and accessories.
	c. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

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



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Ambient Temperature: 41 to 104 deg F (5 to 40 deg C).
	B. Altitude: Sea level to 1000 feet (300 m).

	2.2 LUMINAIRE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. NRTL Compliance: Luminaires shall be listed and labeled for indicated class and division of hazard by an NRTL.
	C. UL Compliance: Comply with UL 1598 and U.L. Listed for wet location if indicated.
	D. Luminaire CRI: Minimum of 70 CRI unless noted otherwise or is specific to wildlife lighting requirements.
	E. Luminaire CCT: 5000K unless noted otherwise on Drawings or is specific to wildlife lighting requirements.
	F. Luminaire Rated Lamp Life: As comparable with luminaire model specified on Drawings.
	G. Internal driver.
	H. Nominal Operating Voltage: 120 V ac.
	I. Standards:
	1. ENERGY STAR certified.
	2. RoHS compliant.
	3. Recessed luminaires shall comply with NEMA LE 4.
	4. UL Listing: Listed for damp or wet location as indicated on drawings and in part numbers specified on the drawings.
	5. Industrial luminaires Class 1, Division 2 Group.
	6. Ratings below as indicated on drawings and in part numbers specified on the drawings:
	a. NEMA 4X
	b. IP 54
	c. IP 66
	d. IP 67



	2.3 MATERIALS
	A. Metal Parts: Free of burrs and sharp corners and edges.
	B. Sheet Metal Components: Corrosion-resistant aluminum or Stainless steel. Form and support to prevent warping and sagging.
	C. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools. Designed to prevent doors, frames, lenses, diffusers, and other components from fal...
	D. Lens and Refractor Gaskets: Use heat- and aging-resistant resilient gaskets to seal and cushion lenses and refractors in luminaire doors.
	E. Housings:
	1. Rigidly formed, weather- and light-tight enclosure that will not warp, sag, or deform in use.
	2. Provide filter/breather for enclosed luminaires.

	F. Factory-Applied Labels: Comply with UL 1598. Labels shall be located where they will be readily visible to service personnel, but not seen from normal viewing angles where located in place.
	1. Label shall include the following characteristics:
	a. CCT and CRI for all luminaires.



	2.4 FINISHES
	A. Variations in Finishes: Noticeable variations in same piece are unacceptable.
	B. Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and -tested luminaire before shipping. Where indicated, match finish process and color of pole or support materials.
	C. Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	1. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	2. Natural Satin Finish: Provide fine, directional, medium satin polish (AA-M32); buff complying with AA-M20 requirements; and seal aluminum surfaces with clear, hard-coat wax.
	3. Class I, Clear-Anodic Finish: AA-M32C22A41 (Mechanical Finish: Medium satin; Chemical Finish: Etched, medium matte; Anodic Coating: Architectural Class I, clear coating 0.018 mm or thicker) complying with AAMA 611.
	4. Class I, Color-Anodic Finish: AA-M32C22A42/A44 (Mechanical Finish: Medium satin; Chemical Finish: Etched, medium matte; Anodic Coating: Architectural Class I, integrally colored or electrolytically deposited color coating 0.018 mm or thicker), comp...
	a. Color: As selected from manufacturer's standard catalog of colors.


	D. Factory-Applied Finish for Steel Luminaires: Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, to remove dirt, oil, grease, and other contaminants that could impair paint bond. Grind welds and polish surfaces to a smooth, even finish. Remove mill scale and rust, if present, from u...
	2. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of primer and two finish coats of high-gloss, high-build polyurethane enamel.
	a. Color: As selected from manufacturer's standard catalog of colors.



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


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for luminaire electrical conduit to verify actual locations of conduit connections before luminaire installation.
	C. Examine walls, roofs, canopy ceilings and overhang ceilings for suitable conditions where luminaires will be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Comply with NECA 1.
	B. Fasten luminaire to structural support.
	C. Supports:
	1. Sized and rated for luminaire weight.
	2. Able to maintain luminaire position after cleaning and relamping.
	3. Support luminaires without causing deflection of finished surface.
	4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 percent of luminaire weight and a vertical force of 400 percent of luminaire weight.

	D. Wall-Mounted Luminaire Support:
	1. Attached to structural members in walls.
	2. Do not attach luminaires directly to gypsum board.

	E. Wiring Method: Install cables in raceways. Conceal raceways and cables.
	F. Install luminaires level, plumb, and square with finished grade unless otherwise indicated. Install luminaires at heights as indicated on Drawings.
	G. Coordinate layout and installation of luminaires with other construction.
	H. Adjust luminaires that require field adjustment or aiming.
	I. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" and Section 260533 "Raceways and Boxes for Electrical Systems" for wiring connections and wiring methods.

	3.3 BOLLARD LUMINAIRE INSTALLATION:
	A. Align units for optimum directional alignment of light distribution.
	1. Install on concrete base with top 6 inches above finished grade or surface at luminaire location. Cast conduit into base, and shape base to match shape of bollard base. Finish by troweling and rubbing smooth. Concrete materials, installation, and f...


	3.4 INSTALLATION OF INDIVIDUAL GROUND-MOUNTED LUMINAIRES
	A. Install on concrete base with top 6 inches above finished grade or surface at luminaire location. Cast conduit into base, and finish by troweling and rubbing smooth. Concrete materials, installation, and finishing are specified in Section 033000 "C...

	3.5 CORROSION PREVENTION
	A. Aluminum: Do not use in contact with earth or concrete. When in direct contact with a dissimilar metal, protect aluminum by insulating fittings or treatment.

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

	3.7 FIELD QUALITY CONTROL
	A. Inspect each installed luminaire for damage. Replace damaged luminaires and components.
	1. Operational Test: After installing luminaires, switches, and accessories, and after electrical circuitry has been energized, test units to confirm proper operation.

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

	3.8 ADJUSTING
	A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied conditions. Make up to two visits to Project during other-than-nor...
	1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that are defective.
	2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.
	3. Adjust the aim of luminaires in the presence of the Architect.
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	32 31 13 Chain Link Fences and Gates
	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. Chain-link fences.
	2. Swing gates.

	B. Related Requirements:
	1. Section 03 31 00 “Cast-in-Place Concrete” for cast-in-place concrete and post footings.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for the following:
	a. Fence and gate posts, rails, and fittings.
	b. Chain-link fabric, reinforcements, and attachments.
	c. Gates and hardware.


	B. Shop Drawings: For each type of fence and gate assembly.
	1. Include plans, elevations, sections, details, and attachments to other work.
	2. Include accessories, hardware, gate operation, and operational clearances.

	C. Samples for Initial Selection: For each type of factory-applied finish.
	D. Samples for Verification: For each type of component with factory-applied finish, prepared on Samples of size indicated below:
	1. Polymer-Coated Components: In 6-inch lengths for components and on full-sized units for accessories.

	E. Delegated-Design Submittal: For structural performance of chain-link fence and gate frameworks, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.4 INFORMATIONAL SUBMITTALS
	A. Product Certificates: For each type of chain-link fence, and gate.
	B. Product Test Reports: For framework strength according to ASTM F1043, for tests performed by manufacturer and witnessed by a qualified testing agency.
	C. Field quality-control reports.
	D. Sample Warranty: For special warranty.

	1.5 QUALITY ASSURANCE
	A. Testing Agency Qualifications: For testing fence grounding; member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.


	1.6 FIELD CONDITIONS
	A. Field Measurements: Verify layout information for chain-link fences and gates shown on Drawings in relation to property survey and existing structures. Verify dimensions by field measurements.

	1.7 WARRANTY
	A. Special Warranty: Installer agrees to repair or replace components of chain-link fences and gates that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Failure to comply with performance requirements.
	b. Deterioration of metals, metal finishes, and other materials beyond normal weathering.
	c. Faulty operation of gate operators and controls.

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



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00 "Quality Requirements," to design chain-link fence and gate frameworks.
	B. Structural Performance: Chain-link fence and gate frameworks shall withstand the design wind loads and stresses for fence height(s) and under exposure conditions indicated according to ASCE/SEI 7.
	1. Design Wind Load: As indicated on Drawings.
	a. Minimum Post Size: Determine according to ASTM F1043 for post spacing not to exceed 10 feet for Material Group IA, ASTM F1043, Schedule 40 steel pipe.
	b. Minimum Post Size and Maximum Spacing: Determine according to CLFMI WLG 2445, based on mesh size and pattern specified.


	C. Lightning Protection System: Maximum resistance-to-ground value of 25 ohms at each grounding location along fence under normal dry conditions.

	2.2 CHAIN-LINK FENCE FABRIC
	A. General: Provide fabric in one-piece heights measured between top and bottom of outer edge of selvage knuckle or twist according to "CLFMI Product Manual" and requirements indicated below:
	1. Fabric Height: 72 inches or as indicated on Drawings.
	2. Steel Wire for Fabric: Wire diameter of 0.192 inch.
	a. Mesh Size: 2 inches.
	b. Polymer-Coated Fabric: ASTM F668, Class 2b over zinc-coated steel wire.
	1) Color: Black, according to ASTM F934.

	c. Coat selvage ends of metallic-coated fabric before the weaving process with manufacturer's standard clear protective coating.

	3. Selvage: Knuckled at both selvages.


	2.3 FENCE FRAMEWORK
	A. Posts and Rails: ASTM F1043 for framework, including rails, braces, and line; terminal; and corner posts. Provide members with minimum dimensions and wall thickness according to ASTM F1043 based on the following:
	1. Fence Height: 72 inches or as indicated on Drawings.
	2. Light-Industrial-Strength Material: Group IC-L, round steel pipe.
	a. Line Post: 2.875 inches in diameter.
	b. End, Corner, and Pull Posts: 2.875 inches.

	3. Heavy-Industrial-Strength Material: Group IA, round steel pipe, Schedule 40.
	a. Line Post: 2.875 inches in diameter.
	b. End, Corner, and Pull Posts: 4.0 inches in diameter.

	4. Horizontal Framework Members: Top and bottom rails according to ASTM F1043.
	a. Top Rail: 1.66 inches in diameter.

	5. Polymer coating over metallic coating.
	a. Color: Black, according to ASTM F934.



	2.4 TENSION WIRE
	A. Polymer-Coated Steel Wire: 0.177-inch diameter, tension wire according to ASTM F1664, Class 2b over zinc-coated steel wire.
	1. Color: Black, according to ASTM F934.


	2.5 SWING GATES
	A. General: ASTM F900 for gate posts and swing gate types.
	1. Gate Leaf Width: 36 inches or as indicated on Drawings.
	2. Framework Member Sizes and Strength: Based on gate fabric height of 72 inches or less.

	B. Pipe and Tubing:
	1. Zinc-Coated Steel: ASTM F1043 and ASTM F1083; protective coating and finish to match fence framework manufacturer's standard protective coating and finish.
	2. Gate Posts: Round tubular steel.
	3. Gate Frames and Bracing: Round tubular steel.

	C. Frame Corner Construction: assembled with corner fittings.
	D. Hardware:
	1. Hinges: 360-degree inward and outward swing.
	2. Latch: Permitting operation from both sides of gate with provision for padlocking accessible from both sides of gate.


	2.6 FITTINGS
	A. Provide fittings according to ASTM F626.
	B. Post Caps: Provide for each post.
	1. Provide line post caps with loop to receive tension wire or top rail.

	C. Rail and Brace Ends: For each gate, corner, pull, and end post.
	D. Rail Fittings: Provide the following:
	1. Top Rail Sleeves: Pressed-steel or round-steel tubing not less than 6 inches long.
	2. Rail Clamps: Line and corner boulevard clamps for connecting intermediate and bottom rails to posts.

	E. Tension and Brace Bands: Pressed steel.
	F. Tension Bars: Steel, length not less than 2 inches shorter than full height of chain-link fabric. Provide one bar for each gate and end post, and two for each corner and pull post, unless fabric is integrally woven into post.
	G. Truss Rod Assemblies: Steel, hot-dip galvanized after threading rod and turnbuckle or other means of adjustment.
	H. Tie Wires, Clips, and Fasteners: According to ASTM F626.
	1. Standard Round Wire Ties: For attaching chain-link fabric to posts, rails, and frames, according to the following:
	a. Hot-Dip Galvanized Steel: 0.148-inch diameter wire.


	I. Finish:
	1. Metallic Coating for Pressed Steel or Cast Iron: Not less than 1.2 oz./sq. ft. (366 g/sq. m) of zinc.
	a. Polymer coating over metallic coating.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for a certified survey of property lines and legal boundaries, site clearing, earthwork, pavement work, and other conditions affecting performance of the Work.
	1. Do not begin installation before final grading is completed unless otherwise permitted by Architect.

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

	3.2 PREPARATION
	A. Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 500 feet or line of sight between stakes. Indicate locations of utilities, lawn sprinkler system, underground structures, benchmarks, and property monuments.

	3.3 CHAIN-LINK FENCE INSTALLATION
	A. Install chain-link fencing according to ASTM F567 and more stringent requirements specified.
	1. Install fencing on established boundary lines inside property line.

	B. Post Excavation: Drill or hand-excavate holes for posts to diameters and spacings indicated, in firm, undisturbed soil.
	C. Post Setting: Set posts by mechanically driving into soil at indicated spacing into firm, undisturbed soil.
	1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in position during setting with concrete or mechanical devices.
	2. Mechanically Driven Posts: Drive into soil to depth of 36 inches. Protect post top to prevent distortion.

	D. Terminal Posts: Install terminal end, corner, and gate posts according to ASTM F567 and terminal pull posts at changes in horizontal or vertical alignment of 30 degrees or more. For runs exceeding 500 feet (152 m), space pull posts an equal distanc...
	E. Line Posts: Space line posts uniformly at 10 feet o.c.
	F. Post Bracing and Intermediate Rails: Install according to ASTM F567, maintaining plumb position and alignment of fence posts. Diagonally brace terminal posts to adjacent line posts with truss rods and turnbuckles. Install braces at end and gate pos...
	1. Locate horizontal braces at midheight of fabric 72 inches or higher, on fences with top rail, and at two-third fabric height on fences without top rail. Install so posts are plumb when diagonal rod is under proper tension.

	G. Tension Wire: Install according to ASTM F567, maintaining plumb position and alignment of fence posts. Pull wire taut, without sags. Fasten fabric to tension wire with 0.120-inch diameter hog rings of same material and finish as fabric wire, spaced...
	1. Extended along bottom of fence fabric. Install top tension wire through post cap loops. Install bottom tension wire within 6 inches of bottom of fabric and tie to each post with not less than same diameter and type of wire.

	H. Top Rail: Install according to ASTM F567, maintaining plumb position and alignment of fence posts. Run rail continuously through line post caps, bending to radius for curved runs and terminating into rail end attached to posts or post caps fabricat...
	I. Intermediate and Bottom Rails: Secure to posts with fittings.
	J. Chain-Link Fabric: Apply fabric to outside of enclosing framework. Leave 1-inch bottom clearance between finish grade or surface and bottom selvage unless otherwise indicated. Pull fabric taut and tie to posts, rails, and tension wires. Anchor to f...
	K. Tension or Stretcher Bars: Thread through fabric and secure to end, corner, pull, and gate posts, with tension bands spaced not more than 15 inches o.c.
	L. Tie Wires: Use wire of proper length to firmly secure fabric to line posts and rails. Attach wire at one end to chain-link fabric, wrap wire around post a minimum of 180 degrees, and attach other end to chain-link fabric according to ASTM F626. Ben...
	1. Maximum Spacing: Tie fabric to line posts at 12 inches o.c. and to braces at 24 inches o.c.


	3.4 GATE INSTALLATION
	A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full opening without interference. Attach fabric as for fencing. Attach hardware using tamper-resistant or concealed means. Install ground-set items in con...

	3.5 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests.

	3.6 ADJUSTING
	A. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire operational range. Confirm that latches and locks engag...
	B. Lubricate hardware and other moving parts.

	3.7 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain chain-link fences and gates.
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