








Grimes & Associates ADDITIONS & RENOVATIONS Klondike I.S.D. 
Consulting Engineers, LP PHASE II Lamesa, Texas 
 

10444-2 

 
 

END OF SECTION 10444 



Grimes & Associates ADDITIONS & RENOVATIONS Klondike I.S.D. 
Consulting Engineers, LP PHASE II Lamesa, Texas 
 

10500-1 

SECTION 10500 - METAL LOCKERS 
 
PART 1 - GENERAL 
 
1. REFERENCES 

1.1. ASTM A446/A446M - Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process, Structural 
(Physical) Quality. 

1.2. ASTM A526/A526M - Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process, Commercial 
Quality. 

1.3. ASTM A501 - Hot-Formed Welded and Seamless Carbon Steel Structural Tubing. 
1.4. SSPC (Steel Structures Painting Council) - Steel Structures Painting Manual. 

 
1. SCOPE 

1.1. Furnish and install new steel lockers, accessories and finish metal trim as shown or indicated on approved 
drawings. Concrete or masonry bases, wood furring, blocking or trim as may be required by drawings are 
included in other sections of this specification. 

 
2. SUBMITTALS 

2.1. Shop Drawings: Submit drawings showing locker types, sizes and quantities, including all necessary 
details relating to anchoring, trim installation and relationship to adjacent surfaces.  

 
2.2. Numbering: The locker numbering sequence shall be provided by the approving authority and noted on 

approved drawings returned to the locker contractor. 
 

2.3. Color Charts: Provide color charts showing manufacturer's available colors. If required by normal office 
procedures or in the event of non-standard color selection, request samples of paint on metal. 

 
2.4. Lock Combination Listings and Master Keys: Use only when combination locks are specified. Delivered 

directly to the owner's representative. 
 
3. QUALITY ASSURANCE 

3.1. Uniformity:  Provide each type of metal locker as produced by a single manufacturer, including necessary 
accessories, fittings and fasteners. 

 
3.2. Job Conditions:  Do not deliver metal lockers until building is enclosed and ready for locker installation.  

Protect from damage during delivery, handling, storage and installation.  
 
PART 2 - PRODUCTS 
 
4. MANUFACTURER 

4.1. Republic Storage Systems, LLC.  Products by other manufacturers may be approved provided they meet 
the detailed specifications written below. Approval procedure shall be as specified in the General 
Conditions of these locker specifications. 

 
5. LOCKERS 

5.1. Configuration:  Complete MVP 
5.2. Size:  18”W x 24”D x 72”H 
5.3. Color:    As selected by Architect 
5.4. No. of Locker Frames:  See Plans 
5.5. No. of Locker Openings:    See Plans 

 
6. FABRICATION - GENERAL 

6.1. Material: All major steel parts shall be made of mild cold rolled steel, free from imperfections and capable 
of taking a high grade enamel finish.  

6.1.1. Alternate: Specified locker components shall be manufactured from Galvannealed steel and finished 
by manufacturer's standard process. 
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6.2. Finish: Surfaces of the steel to be thoroughly cleaned and phosphatized in a seven-stage process.  All parts 
are then finished with a heavy coat of enamel, baked on at 300 degrees for 30 minutes. 

 
6.3. Construction: Lockers shall be built on the unit principle, each locker shall have an individual door and 

frame, an individual top, bottom, back and shelves with common intermediate uprights separating units. 
Assembly of all locker components shall be by riveting with a backup washer to provide shake-proof 
permanent fastening while still permitting fastener removal by drilling to allow future rearrangement of 
lockers or replacement of damaged parts.  

6.3.1. Lockers shall be pre-assembled of welded construction conforming to job requirements.  All welds 
shall be smooth and without burrs.  No nuts, bolts, or rivets shall be allowed in assembly of main 
locker groups.  Optional Lock Compartment and/or Foot Locker are not welded into assembly. 

 
6.4. Frames: Frames shall be 16 gauge steel formed into 1" wide face channel shapes with continuous 

stiffening members on both sides of the locker opening. Channel-shaped, 16 gauge top and bottom cross 
frame members shall be securely welded to vertical framing members to ensure a square and rigid 
assembly. 

 
6.5. Body: Locker body components shall be made of cold rolled steel specially formed for added strength and 

rigidity and to ensure tight joints at fastening points. 16 gauge side uprights are perforated with diamond 
shaped openings 3/4" wide by 1 1/2" high for maximum ventilation. Diamond pattern shall be located 
between the foot locker and the clothes hooks. Solid steel sections shall occur at the locked compartment 
above the shelf and at the foot locker to provide closed compartments.  Locker backs shall be 18 gauge 
steel with right angle flanges on each vertical side for stiffness, ease of assembly and corner rigidity (16 
gauge backs with optional welded construction). Tops, bottoms, shelves and compartment dividers shall be 
16 gauge steel, fully flanged on all sides for added stiffness. Shelves shall have an additional return flange 
on the front edge creating a channel shape to rigidize the impact surface.  All locker components are 
finished in the same color. 

 
6.6. Interior Equipment:  MVP Lockers shall be equipped with one full width shelf located a nominal 12 3/4" 

down from the top of the locker and having a 13 3/4" nominal depth. The locker shall be equipped with 
four single-prong clothes hooks, one mounted on each side and two mounted on the locker back. In 
addition, a coat rod shall be provided for the full width of the locker. 

6.6.1. Foot Locker: The bottom portion of the locker shall have a full width, enclosed foot locker with a 
hinged lid that also serves as a built-in seat. The front panel of the foot locker shall be 14 gauge steel 
with right angle flanges on the two sides and bottom, which attach the panel to the locker frame. The 
front panel shall also have a channel shaped top flange, which supports the hinged seat/lid. The face 
of the front panel to be fully punched with mini-louvers on either side of a recessed opening that 
accepts a padlock hasp mounted on the hinged seat/lid.   

6.6.2. The recessed opening shall contain a stainless steel strike plate and have a tapered bottom flange for 
number plate mounting.  The hinged seat/lid shall be 14 gauge steel with right angle flanges on the 
sides and rear, and channel-shaped flanges across the front. The seat front shall be further reinforced 
with a 16 gauge box formation running side to side on which are mounted four rubber bumpers that 
bear on the top channel of the front panel. An additional 16 gauge reinforcing angle shall be welded 
to the underside of the lid midway between the front box formation and the rear flange. The seat/lid 
shall have a full width, continuous hinge riveted to the rear flange and welded to a 16 gauge channel-
shaped hinge post attached to the locker back and sides. Two channel-shaped side fillers shall be 
mounted to the locker sides to provide supporting flanges along the sides of the seat/lid. 

6.6.3. Locked Compartment: Shall consist of a 16 gauge vertical partition extending from the 13 3/4" deep, 
full width shelf to the locker top, forming a security box on the left side of the shelf. Channel-shaped, 
16 gauge framing members complete the door opening. The locked compartment door shall be 14 
gauge steel with right angle flanges on all four sides. The door latch shall be a protruding padlock 
hasp and a stainless steel strike plate with an integral handle. The door shall be punched to accept 
built-in combination or key locks. The door shall also be equipped with two spring-loaded hinges to 
hold it closed for safety purposes.  
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6.7. Number Plates: Each locker shall have a polished aluminum number plate with black numerals not less 
than 1/2" high.  Plates may be riveted to the shelf face with two rivets and on the bottom flange of the 
recessed foot locker front panel if required. 

 
6.8. Color: Fames and all body parts shall be finished in colors selected from Republic's collection of twenty-

five colors. 
 
PART 3 - EXECUTION 
 
7. INSTALLATION 

7.1. Lockers must be installed in accordance with manufacturer's approved drawings and assembly 
instructions. Installation shall be level and plumb with flush surfaces and rigid attachment to anchoring 
surfaces.  

  
7.2. Space fasteners at 36" O.C. or less as recommended by manufacturer. Use fasteners appropriate to load 

and anchoring substratum. Use reinforcing plates wherever fasteners could distort metal.  
  
7.3. Various trim accessories where shown, such as sloping tops, fillers, bases, recess trim, etc., shall be 

installed using concealed fasteners. Flush, hairline joints are provided at all abutting trim parts and at 
adjoining surfaces. 

 
8. ADJUSTMENT 

8.1. Upon completion of installation, inspect lockers and adjust as necessary for proper door and locking 
mechanism operation. Touch up scratches and abrasions to match original finish. 

 
9. QUALITY ASSURANCE 

9.1. Republic reserves the right to modify the design and/or change specifications or colors/finish consistent 
with our policy of product excellence. 

 
10. NOTE 

10.1. For user safety, all Republic lockers must be secured to the wall and/or floor prior to use. 
 
 

END OF SECTION 10500 
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SECTION 10508 METAL WARDROBE LOCKERS 
 
PART 1 GENERAL 
 
1. SECTION INCLUDES 

1.1. Locker units with hinged doors. 
1.2. Metal bases, tops, and filler panels. 
1.3. Freestanding fixed benches. 

 
2. REFERENCES 

2.1. ASTM A446/A446M - Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process, Structural 
(Physical) Quality. 

2.2. ASTM A526/A526M - Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process, Commercial 
Quality. 

 
3. SUBMITTALS 

3.1. Product Data:  Provide data on locker types, sizes and accessories. 
3.2. Shop Drawings:  Provide the following information on submittals indicating locker plan layout and 

configuration of each locker bank: 
3.2.1. Plan layout 
3.2.2. Numbering sequence 
3.2.3. Locker base configuration 
3.2.4. Locker top configuration 

3.3. Samples: Submit two samples 3 x 6 inches (75 x 150 mm) in size, of each color for manufacturer’s standard 
color selection. 

3.4. Manufacturer's Installation Instructions:  Indicate component installation assembly. 
 
4. DELIVERY, STORAGE, AND PROTECTION 

4.1. Deliver and store lockers to provide protection from damage to locker finish and adjacent surfaces from 
damage. 

 
PART 2 PRODUCTS 
 
5. MATERIALS 

5.1. Sheet Steel (Galvanized):  ASTM A446 Grade D, ASTM A526, Coating Designation G90 (ASTM A446M 
Grade D, ASTM A526M Coating Designation Z275), stretcher leveled; to the following minimum 
thickness: 

5.2. Sheet Steel:  Mild, cold rolled and leveled unfinished steel; to the following minimum thickness: 
5.2.1. Body and Shelf: 24 gauge (0.024 inch) (0.6 mm) 
5.2.2. Door Outer Face: 18 gauge (0.048 inch) (1.2 mm) 
5.2.3. Door Inner Face: 20 gauge (0.036 inch) (0.9 mm) 
5.2.4. Door Frame: 16 gauge (0.060 inch) (1.5 mm) 
5.2.5. Hinges:  14 gauge (0.075 inch) (1.9 mm) 
5.2.6. Base:  20 gauge (0.036 inch) (0.9 mm) 
5.2.7. Sloping Top: 20 gauge (0.036 inch) (0.9 mm) 
5.2.8. Trim:  20 gauge (0.036 inch) (0.9 mm) 

 
6. ACCESSORIES 

6.1. For Each Locker:  Two double prong wall hooks, coat hanger bar, and hat shelf. 
6.2. Locker Benches:  Stationary type; bench top of birch or maple species wood, stained, sealed and varnished, 

pedestals of chrome steel, 16 inches (40.64 cm) high. 
6.3. Locker Benches:  Free standing type; bench top of birch or maple species wood, stained, sealed and 

varnished, bent plate steel legs (painted), 16 inches (40.64 cm) high. 
 
7. FABRICATION 

7.1. Locker Units: 
Width / Depth:  12 inches x 12 inches (300 mm). 
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Height:   72 inches (1,830 mm). 
Configuration:  Single tier. 
Mounting:   Surface mounted. 
Base:    Metal base. 
Base Height:   4 inch (100 mm). 
Top:    Sloping metal top with end closures. 
Door Latch:   Recessed hasp within door frame. 
Locking:   Hasp for individual padlocks (by others). 
Ventilation:   Louvered top and bottom frame and top and bottom of door 
Operation:   Quiet type. 

7.2. Locker Body:  Formed and flanged; with steel stiffener ribs; electric spot welded. 
7.3. Frames:  Formed channel shape, welded and ground flush, welded to body and latching for conventional or 

quiet operation. 
7.4. Doors:  Hollow sandwich construction, 1 3/16 inch (30 mm) thick; welded construction, channel reinforced 

top and bottom with intermediate stiffener ribs, grind and finish edges smooth. 
7.5. Hinges:  Two for doors under 42 inches (1,050 mm) high; three for doors over 42 inches (1,050 mm) high; 

weld securely to locker body and door. 
7.6. Built-in Cylinder Lock Keying Method:  Provide two keys per lock and four master keys. 
7.7. Number Plates:  Provide individual numbering plates, sequential in numbering with ADA designation in 

contrasting color at indicated units.   
7.7.1. Stainless Steel. 

7.8. Provide additional ventilation openings at end locker units to match ventilation method at doors. 
7.9. Finish edges smooth without burrs. 
7.10. Provide end panels and filler strips at open end of units and interior corners. Coordinate fabrication with 

sloping unit tops as required. 
 
8. FINISHES 

8.1. Clean, degrease, and neutralize metal; prime and finish with the following: 
8.1.1. Baked Enamel: two coats. 
8.1.2. Color: One color (throughout) as selected by Architect from manufacturer’s standard color selection. 

 
PART 3 EXECUTION 
 
9. EXAMINATION 

9.1. Section 01040 - Coordination and Meetings:  Verification of existing conditions before starting work. 
9.2. Verify that prepared bases are in correct position and configuration. 
9.3. Verify bases and embedded anchors are properly located and sized for unit installation. 

 
10. INSTALLATION 

10.1. Install in accordance with manufacturer's instructions. 
10.2. Install lockers plumb and square. 
10.3. Secure lockers with anchor devices to suit substrate materials.  Minimum Pullout Force:  100 lb (445 N). 
10.4. Bolt adjoining locker units together to provide rigid installation. 
10.5. Install end panels, filler panels, sloped tops, and bases to provide a complete and finished installation. 
10.6. Install accessories. 
10.7. Replace components that do not operate smoothly. 

 
11. CLEANING 

11.1. Clean locker interiors and exterior surfaces. 
 
 

END OF SECTION 10508 
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SECTION 10520 – FIRE PROTECTION SPECIALTIES 
 
PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1. This section includes the following: 
1.1.1. Portable fire extinguishers. 
1.1.2. Fire-protection cabinets for the following: 

1.1.2.1. Portable fire extinguishers. 
 
2. SUBMITTALS: 

2.1. Product Data:  Include construction details, material descriptions, dimensions of individual components and 
profiles, and finishes for fire-protection specialties. 
2.1.1. Fire extinguishers: Include rating and classification. 
2.1.2. Cabinets:  Include rough-in dimensions, details showing mounting methods, relationships of box and 

trim to surrounding construction, door hardware, cabinet type, trim style, and panel style. 
2.1.3. Show location of knockouts for hose valve. 

2.2. Samples for Initial Selection:  Manufacturer’s color charts consisting of units or sections of units showing the 
full range of colors, textures, and patterns available for each type of cabinet finish indicated.  Provide 6 inch by 
6 inch square samples. 

 
3. QUALITY ASSURANCE: 

3.1. Source Limitations:  Obtain fire extinguishers and cabinets through one source from a single manufacturer. 
3.2. NFPA Compliance:  Fabricate and label fire extinguishers to comply with NFPA 10, “Standard for Portable 

Fire Extinguishers.” 
3.3. Fire Extinguishers:  Listed and labeled for type, rating, and classification by an independent testing agency 

acceptable to authorities having jurisdiction. 
3.3.1. Provide extinguishers listed and labeled by FM. 

 
4. COORDINATION: 

4.1. Coordinate size of cabinets to ensure that type and capacity of fire extinguishers indicated and provided by 
Owner under separate Contract are accommodated. 

 
PART 2 - PRODUCTS 
 
5. MATERIALS: 

5.1. Cold-Rolled Steel Sheet:  Carbon steel, complying with ASTM A 366/A 366m, commercial quality, stretcher 
leveled, temper rolled. 

5.2. Aluminum: Alloy and temper recommended by aluminum producer and manufacturer for type of use and finish 
indicated, and as follows: 
5.2.1. Sheet:  ASTM B 209 (ASTM B 209M). 
5.2.2. Extruded Shapes:  ASTM B 221 (ASTM B 221M). 

5.3. Stainless-Steel Sheet:  ASTM A 666/A 666M, Typ 302 or Type 304 alloy. 
 
6. PORTABLE FIRE EXTINGUISHERS: 

6.1. Multipurpose Dry-Chemical Type:  UL-rated 4-A:60-B:C, 10-lb nominal capacity, in enameled-steel container. 
 
7. FIRE-PROTECTION CABINETS: 

7.1. Cabinet Construction: Provide manufacturer’s standard box (tub), with trim, frame, door, and hardware to suit 
cabinet type, trim style, and door style indicated.  Weld joints and grind smooth.  Miter and weld perimeter 
door frames. 
7.1.1. Fire-Rated Cabinets:  Listed and labeled to meet requirements of ASTM E 814 for fire-resistance rating 

of wall where it is installed. 
7.1.1.1. Construct fire-rated cabinets with double walls fabricated from 0.0478 inch thick, cold-rolled steel 

sheet lined with minimum 5/8 inch thick fire-barrier material. 
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7.1.1.2. Provide factory drilled mounting holes. 
7.1.2. Cabinet Material:  Enameled-steel sheet. 

7.2. Cabinet Type: 
7.2.1. Fire extinguisher. 

7.3. Cabinet Mounting: 
7.3.1. Semi-recessed:  Cabinet box partially recessed in walls of shallow depth to suit style of trim indicated. 
7.3.2. Surface Mounted:  Cabinet box fully exposed and mounted directly on wall. 

7.4. Cabinet Trim Style: 
7.4.1. Exposed Trim:  One-piece combination trim and perimeter door frame overlapping surrounding wall 

surface with exposed trim face and wall return at outer edge (backbend) 
7.4.1.1. Flat Trim:  ¼ to 5/16 inch backbend depth. 

7.5. Door Material: 
7.5.1. Steel Sheet. 

7.6. Cabinet Trim Material:  Same metal and finish as door. 
7.7. Door Glazing: 

7.7.1. Bubble:  One-piece clear break acrylic. 
7.8. Door Style: 

7.8.1. Full bubble with frame. 
7.9. Door Hardware:  Provide manufacturer’s standard door-operating hardware of proper type for cabinet type, 

trim style, and door material and style indicated.  Provide either lever handle with cam-action latch, or exposed 
or concealed door pull and friction latch.  Provide concealed or continuous-type hinge permitting door to open 
180 degrees. 

 
8. ACCESSORIES: 

8.1. Mounting Brackets:  Provide standard plated steel brackets for extinguishers located within cabinets and wall 
mounted where shown on plans. 

8.2. Door Locks:  Provide cylinder lock, with all cabinets keyed alike. 
8.3. Identification:  Provide lettering to comply with authorities having jurisdiction for letter style, color, size, 

spacing, and location.  Identify fire extinguisher in cabinet with the words “FIRE EXTINGUISHER” silk-
screened or vinyl letters, red in color, applied vertically on door. 

 
9. FINISHES: 

9.1. Steel Finish: 
9.1.1. Baked-Enamel Finish:  Provide manufacturer’s standard two-coat, baked-enamel finish consisting of 

prime coat and thermosetting topcoat.  Comply with paint manufacturer’s written instructions for applying 
and baking to achieve a minimum dry film thickness of 2 mils.  Color as selected by Architect from 
manufacturer’s full range. 

 
PART 3 - EXECUTION 
 
10. EXAMINIATION: 

10.1. Examine rough-in for hose valves, hose racks, and cabinets to verify actual locations of piping connections 
before cabinet installation. 

10.2. Examine walls and partitions for suitable framing depth and blocking where recessed and semi-recessed 
cabinets are to be installed. 

10.3. Examine fire extinguishers for proper charging and tagging. 
 

11. INSTALLATION: 
11.1. Install cabinets with not more than 1/16 inch tolerance between pipe OD and knockout OD.  Center pipe 

within knockout. 
11.2. Seal through-penetrations with firestopping sealant specified in Division 7. 

 
12. ADJUSTING, CLEANING, AND PROTECTION: 

12.1. Adjust cabinet doors that do not swing or operate freely. 
12.2. Refinish or replace cabinets and doors damaged during installation. 
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12.3. Provide final protection and maintain conditions that ensure cabinets and doors are without damage or 
deterioration at the time of Substantial Completion. 

 
END OF SECTION 10520 
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SECTION 10655 – ACCORDION FOLDING PARTITIONS 
 
PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK 

1.1. Furnish and install accordion folding partitions as indicated in drawings. 
 
2. QUALITY ASSURANCE 

2.1. Installer Qualifications:  An experienced installer who is certified in writing by the accordion folding partition 
manufacturer as qualified to install the manufacturer’s partition system for work similar in material, design, and 
extent to that indicated for this Project. 

2.2. Fire-Test-Response Characteristics:  Provide accordion folding partitions with the following fire-test-response 
characteristics, as determined by testing identical products per test method indicated below by UL or another 
testing and inspecting agency acceptable to authorities having jurisdiction. 
2.2.1. Surface-Burning Characteristics:  ASTM E 84, flame spread 25 or less, smoke developed 450 or less. 
 

3. SUBMITTALS 
3.1. Shop Drawings:  Show location and extent of accordion folding partitions.  Include plans, elevations, sections, 

details, attachments to other construction, and accessories.  Indicate dimensions; weights; conditions at 
openings for storage; and required installation, storage, and operating clearances.  Indicate location and 
installation requirements for hardware and track, and direction of travel.  Show blocking to be provided by 
others.  Include the following: 
3.1.1. Calculations:  Calculate requirements for supporting accordion folding partitions and verify capacity of 

carriers and track components to support loads; indicate deflection limits for partition and adjacent 
construction. 

3.2. Samples for Initial Selection:  Manufacturer’s color charts showing the full range of colors available for units 
with factory-applied color finishes. 

3.3. Product Test Reports:  From a qualified testing agency indicating that each accordion folding partition 
complies with requirements, based on comprehensive testing of current products.  

 
PART 2 - PRODUCTS 
 
4. ACCORDION FOLDING PARTITION (UP TO 12’ IN HEIGHT) 

4.1. Soundmaster #8 as manufactured by Modernfold:  Pantograph or X-type accordion folding frame supporting 
acoustical core and decorative facing / cover, supported by overhead suspension system, designed for 
horizontal extension and retraction, and reinforced for hardware attachment.  Finish shall be as follows: 
4.1.1. Vinyl Surface - Class A reinforced heavy duty vinyl with woven backing weighing not less than 27 oz. 

per linear yard. 
4.1.2. Sound Seals – provide pairs of three-layer flexible sweep strips at top and bottom.  Vertical femaile 

sound channel shall be polyurethane foam lined. 
4.1.3. Sound Insulation – provide 24 gauge steel v-grooved panels and heavy duty flame resistant acoustical 

membrane.  Attach each panel to frame with steel leaf fasteners. 
4.1.4. Hardware – provide grip type hand pulls of cast zinc with satin chrome finish. 

4.2. Suspension System:  Provide continuous “C” suspension track and trolley sized to match accordion folding 
partition to ensure smooth operations without binding or sagging throughout the entire travel distance of 
opening.  Accordion folding partition shall be suspended from track by two-wheel intermediate and four wheel 
lead trolley assemblies. 

4.3. Door Locks:  provide master-keyed cylinders integral with door pulls. 
 
PART 3 - EXECUTION 
 
5. INSTALLATION 

5.1. Comply with manufacturer’s written installation instructions, drawings, and approved shop drawings.  Install 
partition and accessories after all other finishing operations are complete within the building. 
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6. CLEANING AND PROTECTION 
6.1. Clean partition surfaces upon completing installation of accordion folding partition to remove dust, dirt, 

adhesives, and other foreign material according to manufacturer’s written instructions. 
6.2. Protect complete work from damage and in a manner acceptable to the manufacturer and installer to insure that 

partitions are without damage or deterioration at the time of Substantial Completion.  
 

END OF SECTION 10655 
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SECTION 10800 - TOILET ACCESSORIES 
 

PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK: 
 

1.1. Provide toilet accessories of the following types: 
Toilet Tissue Dispenser. 
Paper Towel Dispenser. 
Soap Dispenser. 
Grab bar. 
Sanitary Napkin Vender 
Sanitary Napkin Disposal Unit. 
Mirror Unit. 
Full Length Mirror. 
Shower Curtain & Rod. 
Folding Shower Seat. 
Robe Hook. 
ADA Restroom Signage. 

 
2. QUALITY ASSURANCE: 

2.1. Manufacturer: Obtain all toilet accessories (and all associated components) from only one manufacturer. 
2.2. Coordination: Furnish inserts and anchorages which must be built into other work for installation of toilet 
accessories and related work. Coordinate delivery with other work to avoid delay. 

 
3. SUBMITTALS: 

3.1. Product Data:  Submit product specifications and installation instructions for each toilet accessory 
 
PART 2 - PRODUCTS 
 
4. MATERIALS: 

4.1. Stainless Steel: ANSI type 302/304 with polished #4 finish; 22 gage minimum thickness. 
4.2. Steel Sheets: ASTM A366, 20 gage minimum thickness, cold-rolled. 
4.3. Galvanized Steel Sheet: ASTM A527, G60. 
4.4. Chrome Plating: Nickel and chromium electro-deposited on base metal, ASTM B 456, type SC 2. 
4.5. Galvanized Steel Mounting Devices: ASTM A 153, hot-dipped galvinized after fabrication. 
4.6. Fasteners: Screws, bolts and other devices of same material as accessory units or galvanized steel where 
concealed. 

 
5. TOILET ACCESSORIES: 

5.1. Toilet Tissue Dispenser: Bobrick B-2888 multi-roll, surface-mounted, concealed anchorage, roll-in-reserve 
with hinged front secured with tumbler lockset, double roll dispenser, vandal-resistant or approved equal. 
5.2. Paper Towel Dispenser:  Bobrick B-262, surface mounted, 400 C-fold or 525 multi-fold paper towels, 
hinged front with tumbler lockset, pierced slot refill indicator at front or sides. 
5.3. Grab Bars: Bobrick Series B-6806, concealed mount with clip covers, satin-finished, stainless steel, 1 1/2" 
diameter, 18 gauge heavy duty application. 
5.4. Sanitary Napkin Disposal Unit:  Bobrick B-270, surface mounted, self-closing top cover, continuous 
hinge, removable receptacle. 
5.5. Mirror Unit:  Bobrick B-165-1836, framed mirror, 18 inches x 36 inches, stainless steel channel framed 
mirror, satin finish. 
5.6. Full Length Mirror:  3/16 inch thick full length mirror, 18 inches x 60 inches, concealed continuous track 
mounting brackets at top and bottom.  Provide one unit at each toilet room accessible to Elementary age children 
where shown on plans. 
5.7. Shower Curtain & Rod:  Bobrick B-6107 heavy duty shower curtain, type 304 stainless steel, 1 inch 
diameter rod, 20 gauge.  Bobrick 204-2 vinyl shower curtain, opaque white, matt finish, with grommets.  
Provide 204-1 Shower Curtain Hooks. 
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5.8. Folding Shower Seat:  Bobrick B-1581 reversible, l-shaped seat designed for wheel chair access, phenolic 
composite slat type, one piece construction. 
5.9. Robe Hook:  Bobrick B7671stainless steel, polished, rectangular wall bracket with backplate for concealed 
mounting. 
5.10. ADA Restroom Signage:  6" x 8" Restroom Signs by Best Sign Systems, Inc. or approved equal.  Signs 
are to be fabricated with international symbol for accessibility as well as “male” and “female” symbols with 
Grade 2 Braille.  Sign Color: Blue.  Font Color: White. 

 
6. FABRICATION: 

6.1. General: No names or labels are permitted on exposed faces of toilet and bath accessory units. On either 
interior surface or on back surface provide identification of each accessory unit by either a printed, waterproof 
label or a stamped nameplate indicating manufacturer's name and model number. 
6.2. Fabricate with tight seams and joints and with exposed edges rolled. Hang doors or access panels with 
continuous stainless steel piano hinge. Provide concealed anchorage wherever possible. 

 
PART 3 - EXECUTION 
 
7. INSPECTION: 

7.1. Inspect areas and conditions under which toilet accessories are to be installed, including supporting 
anchoring installed by others. Notify General Contractor in writing of any unsatisfactory conditions. Do not 
proceed until unsatisfactory conditions are corrected. 

 
8. INSTALLATION: 

8.1. General: Comply with manufacturer's recommended procedures. Install units plumb and level and at 
heights indicated. 
8.2. ADA Signage 

8.2.1. Install in accordance with manufacturer’s instructions and TAS. 
8.2.2. Horizontal Dimension: Locate near-edge of the sign eight inches from strike side of door frame. 
8.3.3.   Vertical Dimension: Center line of sign 60” AFF. 

 
9. ADJUST AND CLEAN: 

9.1. Adjust and check for proper operation. 
9.2. Clean exposed surfaces and provide protection to prevent damage during the remainder of the construction 
period. 

 
END OF SECTION 10800 
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SECTION 14425 UNENCLOSED – VERTICAL PLATFORM LIFTS 
 
PART 1 GENERAL 
 
1. SECTION INCLUDES 

1.1. Motor and pump, controllers, hoistway equipment, and accessories. 
 
2. REFERENCES 

2.1. Texas Accessibility Standards. 
2.2. AISC - Specification for the Design, Fabrication and Erection of Structural Steel for Buildings. 
2.3. ASTM A36/A36M - Structural Steel. 
2.4. AWS D1.1 - Structural Welding Code. 
2.5. Gypsum Board Assemblies. 
2.6. ASME A17.1 – Safety Code for Elevators and Escalators. 
2.7. ASME A17.5 – Elevator and Escalator Electrical Equipment. 
2.8. ASME A18.1 – Safety Standard for Platform Lifts and Stairway Chairlifts. 
2.9. NFPA 70 – National Electric Code. 

 
3. SUBMITTALS 

3.1. Shop Drawings:  Submit the following information: 
3.1.1. Manufacturer’s installation instructions, including preparation, storage and handling requirements. 
3.1.2. Motor and pump, valves, controller, selector, governor and other component with locations. 
3.1.3. Car, guide rails, buffers, and other components in hoistway. 
3.1.4. Rail bracket spacing; maximum loads imposed on guide rails requiring load transfer to building 

structural framing. 
3.1.5. Individual weight of principal components; load reaction at points of support. 
3.1.6. Clearances and over travel of car. 
3.1.7. Location and sizes of access doors, doors, and frames. 
3.1.8. Electrical characteristics and connection requirements. 

3.2. Product Data:  Provide data on the following items: 
3.2.1. Signal and operating fixtures, operating panels, indicators. 
3.2.2. Cab design, dimensions, layout, and components. 
3.2.3. Cab and hoistway door and frame details. 
3.2.4. Electrical characteristics and connection requirements. 

3.3. Samples:  Submit two samples, 4” x 4” in size illustrating cab floor material, cab interior finishes, cab and 
hoistway door and frame finishes, and handrail material and finish. 

 
4. SUBMITTALS AT PROJECT CLOSEOUT 

4.1. Include a parts catalog with complete list of equipment replacement parts; identify each entry with 
equipment description and identifying code. 

4.2. Provide technical information for servicing operating equipment. 
4.3. Include legible schematic of wiring diagrams of installed electrical equipment and changes made in the 

Work.  List symbols corresponding to identity or markings on machine room and hoistway apparatus. 
 

5. QUALITY ASSURANCE 
5.1. Manufacturer’s Qualifications: Firm with a minimum of 8 years experience in manufacturing of vertical 

platform lifts, with evidence of experience with similar installation of type specified. 
5.2. Installer Qualifications: Licensed to install equipment of this scope, with evidence of experience with 

specified equipment. Installer shall maintain an adequate stock of replacement parts, have qualified people 
available to ensure fulfillment of maintenance and callback service without unreasonable loss of time in 
reaching project site. 

5.3. Fabricate and install door and frame assemblies in accordance with NFPA 80 and UL 10B. 
 

6. REGULATORY REQUIREMENTS 
6.1. Conform to applicable code for manufacture and installation of lift system. 
6.2. Conform to ADA and TDLR for provisions for the disabled. 
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6.3. Products Requiring Electrical Connection:  Listed and classified by Underwriters' Laboratories, Inc., or 
testing firm acceptable to the authority having jurisdiction as suitable for the purpose specified and 
indicated. 

 
7. PRE-INSTALLATION MEETING 

7.1. Require attendance of persons directly involved with the work of this section. 
7.2. Review schedule of installation, installation procedures and conditions, and coordination with related 

work. 
 

8. WARRANTY 
8.1. Correct defective Work within a one year after Date of Substantial Completion. 

 
8.2. Warranty: Include coverage for lift operating equipment and devices. 

 
8.3. Extended Warranty: Provide an extended manufacturer’s warranty for the entire warranty period covering 
the wheelchair lift materials and workmanship for the following additional extended period beyond the initial 
one year warranty. 

8.3.1. One additional year. 
8.3.2. Two additional years. 
8.3.3. Three additional years. 
8.3.4. Four additional years. 

 
9. MAINTENANCE SERVICE 

9.1. Provide service and maintenance of lift system and components for one year from Date of Substantial 
Completion. 

9.2. Perform maintenance work using competent and qualified personnel under the supervision and in the direct 
employ of the lift manufacturer or original installer. 

 
10. EXTRA MATERIALS 

10.1. Supply four extra master keys to the Owner. 
 
PART 2 PRODUCTS 
 
11. SYSTEM DESCRIPTION 

11.1. Provide Genesis Opal Model GVL-OP-42 as manufactured by Garaventa Lift, P.O. Box 1769, Blaine, 
WA 98231-1769, (800) 663-6556 or approved equal with the following characteristics: 

11.1.1. Rated Net Capacity: 750 lbs (340 kg). 
11.1.2. Maximum Lift Height: 45 inches (114.3 cm). 
11.1.3. Clear Net Platform Size: Standard Car 36” x 48”. 
11.1.4. Clear Net Platform Size: Mid-Sized Car 36” x 54”. 
11.1.5. Clear Net Platform Size: Large 43” x 60”. 
11.1.6. Clear Net Platform Size: Large 90 Degree 43 ½” x 58 ½” with 90 degree entry/exit configuration. 
11.1.7. Platform Configuration: Straight through front and rear opening. 
11.1.8. Platform Configuration: 90 degree front and side opening. 
11.1.9. Door Operation: See drawings for configuration. 

 
12. MATERIALS 

12.1. Rolled Steel Sections, Shapes, Rods:  ASTM A36/A36M. 
12.2. Casing:  ASTM A139, Grade A steel. 
12.3. Sheet Steel: ASTM A366/A366M Class 1, with matte finish. ASTM A446/A446M Grade B, zinc coated 

to G90. 
12.4. Stainless Steel: ASTM A167 Type 304. 
12.5. Aluminum: ASTM B221. 

 
13. FINISH MATERIALS 

13.1. Shop and Touch-Up Primer: SSPC 15, Type 1, red oxide. 
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13.2. Finish Paint (for Metal Surfaces): Alkyd enamel, semi-gloss color as selected. 
 
14. EQUIPMENT 

14.1. Guide Rails: Provide formed steel guide rails, properly fashioned to either factory-supplied mounting 
bracket or to the building structure. 

14.2. Guide Shoes: Provide car fitted top and bottom with rigid-type guide shoes with metal body and 
removable non-metallic liners. 

14.3. Jack: Provide unit of sufficient size to lift the specified load to the specified height at the specified rate.  
14.4. Emergency Stopping Device: Provide automatic stopping device which shall operate independently of 

the normal terminal stopping device. 
14.5. Machine tower, base frame, sidewall panels, attachment brackets and anchors:  Purpose designed, sized 

according to code with safety factors. 
 

15. ELECTRICAL CHARACTERISTICS AND COMPONENTS 
15.1. Electrical Characteristics: 

15.1.1. 120V/1 PH/ 60 HZ, dedicated 15 amp circuit. 
15.2. Disconnect Switch: Provided by electrical sub-contractor. 

 
16. ELECTRICAL COMPONENTS 

16.1. Boxes, Conduit, Wiring, and Devices:  Required by NFPA 70. 
16.2. Fittings:  Steel compression type for electrical metallic tubing.  Fittings with set screws are acceptable 

only when a separate grounding conductor is also installed across the joint. 
16.3. Spare Conductors:  Include 10 percent extra conductors.  Do not parallel conductors to increase electric 

current capacity unless individually fused. 
16.4. Do not use armored flexible metal conduit as a grounding conductor. 
 

17. LUBRICATION 
17.1. Grease Fittings:  For lubricating bearings requiring periodic lubrication. 
17.2. Lubrication Points:  Visible and easily accessible. 

 
18. LIFT FABRICATION 

18.1. Frame:  Rigid and braced, rolled or formed steel sections, mounted on resilient isolators. 
18.2. Platform:  Steel frame, with fire retardant treated plywood subflooring assembly, ready to receive floor 
finish. 

 
19. FINISHES 

19.1. Structural Metal Surfaces:  Clean surfaces of rust, oil or grease; wipe clean with solvent; prime two 
coats. 

19.2. Baked Enamel on Steel:  Clean and degrease metal surface; apply one coat of primer sprayed and baked 
powder coat finish; color as selected. 

 
20. CAR OPERATING PANEL 

20.1. Directional Control: Constant pressure rocker switch. 
20.2. Illuminated and audible emergency stop switch shuts off power to lift and activates audio alarm with 

battery backup. 
20.3. Keyed operation. 
20.4. Emergency Telephone: Platform shall be equipped with Autodialer telephone (ADA compliant) with a 

stainless steel faceplate. Telephone shall operate in the event of power failure. A telephone line shall be 
supplied to the lift site as specified under Division 16. 

20.5. Provide constant pressure Soft Touch control pads. 
20.6. Provide one lock-out emergency stop button. 

 
21. CALL STATION CONTROLS 

21.1. Direction Control: 24 VDC control circuit with constant pressure rocker switch. 
21.2. Elevator style illuminated and tactile buttons. 
21.3. Keyed operation. 
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21.4. Call Station Mounting: 
21.4.1. Lower – wall mounted surface. 
21.4.2. Upper – frame mounted. 

 
PART 3 - EXECUTION 
 
22. EXAMINATION 

22.1. Verify hoistway area and openings are of correct size and within tolerance. 
22.2. Verify location and size of machine foundation and position of machine foundation bolts. 
22.3. Verify that electrical power and telephone line is available and of the correct characteristics. 

 
23. INSTALLATION 

23.1. Install in accordance with ASME A17.1. 
23.2. Install system components.  Connect equipment to building utilities. 
23.3. Provide conduit, boxes, wiring, and accessories. 
23.4. Mount motor and pump unit on vibration and acoustic isolators, on bed plate and concrete pad.  Place 

unit on structural supports and bearing plates.  Securely fasten to building supports.  Prevent lateral 
displacement. 

23.5. Accommodate equipment in space indicated. 
23.6. Guide Rails: Install guide rails using appropriate fasteners to structural components. Compensate for 

expansion and contraction movement of guide rails. 
23.7. Accurately machine and align guide rails.  Form smooth joints with machined splice plates. 
23.8. Bolt brackets to self-drilling expansion shell anchors that will perform to four times the rated pull-out 

load. 
23.9. Field Welds:  Chip and clean away oxidation and residue, wire brush; spot prime with two coats. 
23.10. Coordinate installation of hoistway wall construction. 
23.11. Install frames and headers in hoistway walls.  Set entrances in vertical alignment with car openings and 

aligned with plumb hoistway lines. 
23.12. Adjust equipment for smooth and quiet operation. 
 

24. ERECTION TOLERANCES 
24.1. Guide Rail Alignment:  Plumb and parallel to each other within 1/8 inch in accordance with ASME 

A17.1 and ASME A17.2. 
24.2. Lift Movement on Aligned Guide Rails:  Smooth movement, with no objectionable lateral or oscillating 

movement or vibration. 
 

25. FIELD QUALITY CONTROL 
25.1. Perform tests required by ASME A17.2. 
25.2. Supply instruments and execute specific tests. 
25.3. Perform the following tests in the presence of the Architect/Engineer: 

25.3.1. Test lift system by transporting at least five persons up from main floor during a five-minute period. 
25.3.2. Time lift travel between typical floors at not more than 40 seconds.  Measure time from moment 

doors start to close until car has stopped level at next floor and doors are opening. 
 
26. ADJUSTING 

26.1. Adjust for smooth acceleration and deceleration of lift so not to cause passenger discomfort. 
26.2. Adjust automatic floor leveling feature at each floor to achieve 1/4 from flush. 

 
27. CLEANING 

27.1. Remove protective coverings from finished surfaces. 
27.2. Clean surfaces and components ready for inspection. 

 
28. PROTECTION OF FINISHED WORK 

28.1. Do not permit construction traffic within lift after cleaning. 
 

END OF SECTION 14425 
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SECTION 15000 - MECHANICAL AND ELECTRICAL GENERAL 
 
PART 1 - GENERAL 
 
1. GENERAL: 

1.1. The Contractor shall provide all labor, equipment, materials, etc. and shall perform all operations in 
connection with the installation of Mechanical and Electrical work in accordance with these Contract 
Documents. 

1.2. The Contractor shall execute all work specified or indicated on accompanying Drawings. Contractor shall 
provide all equipment necessary and usually furnished in connection with such work and systems, whether 
or not mentioned specifically mentioned. 

1.3. Every contractor shall be responsible for all his work fitting into place in a satisfactory and neat 
workmanlike manner in every particular to the approval of the Owner. 

1.4. Confer with the General Contractor and other Contractors regarding the location and size of pipes, 
equipment, fixtures, conduit, ducts, openings, switches, outlets, etc., in order that there be no interferences 
between the installation or progress of the work of any Contractor on the project.  

1.5. The Mechanical and Electrical Drawings are diagrammatic and shall be followed as closely as actual 
construction of the building and the work of other trades will allow.  All changes from Drawings necessary 
to make the work of each Contractor conform to the building construction and the work of other trades 
shall be done at the appropriate Contractor's expense. 

1.6. Model Names and Numbers: Specific manufacturer model numbers, identification numbers, model names, 
etc. are used only to establish a style and level of quality. Contractor shall provide components having the 
operation features and characteristics specified, regardless of the model number. Model numbers, 
manufacturer identifications, etc. are constantly changing and bidders should anticipate that such numbers 
could be outdated. 

1.7. All equipment shall be installed complete with all necessary fittings, supports, accessories, etc., as 
necessary for a complete installation, providing the desired function. All equipment shall be installed in 
accordance with manufacturer's recommended procedure unless specifically stated otherwise. 

1.8. Nothing in these specifications or drawings shall be construed as directing any contractor from deviating 
from any legally binding code or ordinance. 

1.9. Titles of the Sections and Articles in the Contract Documents are introduced merely for convenience and 
are not to be construed as a correct or complete segregation or tabulation of the various units of the 
materials or work. The Contractor is solely responsible for omission or duplications by the Contractor or 
any Sub-Contractors due to real or alleged error, either direct or implied, in agreement of matter on the 
Contract Documents. 

1.10. Service Fees: Each individual Contractor and/or Sub-Contractor shall be responsible for paying all fees 
associated with new, revised, etc. utility services. The cost for these fees shall be included in contractor’s 
bid. 

 
2. SUBMITTALS: 

2.1. Sequence: The Contractor is required to submit eight copies of the following general types of information 
at the indicated points in the project:  
2.1.1. Prior to ordering any equipment: shop drawings/component data. 
2.1.2. Immediately after testing any pipe line: "Piping System Test Report" (see section 15060).  
2.1.3. At the end of the project but before the final inspection: 

Maintenance manuals. 
Warrantees. 
"Certificate of Owner's Instruction" (this is included at the back of this section). 
"Certificate of Receipt of loose Items" (this is included at the back of this section). 

2.2. Certificates: The Contractor is required to submit to the Engineer the following certificates: 
2.2.1. Certificate of Owner instruction: This certificate is required prior to project closeout. This certificate 

shall be signed by the Owner. The required certificate is included at the back of this section. 
2.2.2. Certificate of Receipt of Loose Items: This certificate is required to ensure that Owner has received 

all required loose items. This certificate shall be signed by the Owner. The required certificate is 
included at the back of this section. 
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2.3. Shop Drawings/Component Data: Submittals shall follow the following format: 
2.3.1. Submittals shall be assembled in three-hole pressboard cover (Smead No. Br129 or equal) with Acco 

fasteners and compressors. 
2.3.2. Submittal booklet shall be labeled on the outside as "Mechanical Submittal" or as "Electrical 

Submittal". 
2.3.3. Provide tabbed dividers for each specification section for which information is required. For 

example, provide dividers with "15250", "15651", etc. tabs.   
2.3.4. The first page in each divider shall be the Contractor's Submittal Certificate. 

2.4. Maintenance Manuals: Furnish for approval three complete Maintenance Manuals for all materials and 
equipment. Manuals shall follow the following format: 
2.4.1. Each manual shall include: 

Approved shop drawings. 
Wiring diagrams. 
Operating instructions. 
Lubrication instructions. 
Maintenance instructions. 
Parts lists. 
Test reports. 

2.4.2. Manuals shall be prepared and delivered to the Engineer's office prior to the date of final inspection. 
2.4.3. Each manual shall be 8 1/2" x 11" and bound in a 3 ring binder. Provide tabbed dividers labeled with 

the above divisions. 
2.5. Warranties: See Division 1 for information on warranties. 

 
3. DEMOLITION AND HAZARDOUS WASTE: 

3.1. Contractor shall properly handle and/or dispose of all materials classified as hazardous by appropriate 
governmental authority (US EPA, US OSHA, State/Local Department of Health, etc.). This includes, but is 
not limited to the following: 

asbestos, 
lead paint, 
fluorescent lamps, 
fluorescent and HID ballasts.  

3.2. Submit proposed disposal plan. 
 
4. OPENINGS AND SLEEVES IN CONSTRUCTION: 

4.1. Most openings required in wall, floor, roof, ceiling, etc, construction for Mechanical and Electrical Work 
will be provided by the General Contractor in accordance with information furnished by the Mechanical 
and Electrical Contractors.  All sleeves, inserts, forms etc., required for openings shall be furnished by the 
Contractor requiring same.  The Mechanical and Electrical Contractors shall be responsible for their size, 
fabrication, and location.  Installation will be by General Contractor.  Where new work has been installed 
previous to such request, the General Contractor will do the necessary cutting and patching at the expense 
of the Mechanical and Electrical Contractor. 

 
5. PROTECTING SITE: 

5.1. Provide adequate barricades, construction signs, torches, red lanterns, guards, etc., as required during the 
progress of the work.  Observe all applicable regulations respecting safety provision, barricades, etc. 

5.2. Protect utilities, trees, shrubbery, fences, poles, sidewalks, curbs and all other property and surface 
structures from damage.  Any items which are disturbed shall be restored by the Contractor at his own 
expense. 

5.3. Whenever work damages streets, lawns, sidewalks, parking areas, curbs or other finished surfaces, replace 
such surfaces with material to match existing surfaces as approved by proper authorities, including 
reinforcing steel where required. 

5.4. Whenever work damages existing grassed areas, contractor shall install sod to match existing. 
 
6. MECHANICAL-ELECTRICAL COORDINATION: 

Deleted:  
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6.1. Unless otherwise specified the Electrical Contractor will furnish and install all conduit, wiring, 
disconnects, starters, thermal overload heaters, holding coils, remote pushbutton stations, Hand-Off-Auto 
and multi-speed switches, and pilot lights for all electrically operated mechanical equipment, including 
final connections leaving items ready for operation. 

6.2. Where starters are an integral part of the equipment the Electrical Contractor shall furnish and install all 
wiring and make all final connections to the line side of the starter or disconnect device. All wiring beyond 
this point shall be by the mechanical contractor furnishing the motor. 

6.3. The Mechanical Contractor shall provide all control devices such as thermostats, pressure sensors, 
humidistats, etc. associated with the mechanical equipment, and shall install those items which due to their 
method of operation must be connected or integrated into the equipment.  Items not attached to mechanical 
equipment, duct or piping shall be installed by the Electrical Contractor.  All wiring for mechanical control 
shall be provided and installed by the Electrical Contractor, regardless of who installed the device. Control 
diagrams shall be provided by the Mechanical Contractor. 

6.4. Each contractor shall consult with the Electrical Contractor before ordering or installing equipment, to 
coordinate the motor, starter, holding coil, overload, interlocks, etc. and shall be equally responsible to 
insure that the equipment installed is of proper size and type. 

6.5. After wiring is completed by the Electrical Contractor, each Mechanical Contractor shall inspect the 
appropriate wiring before motors are operated. If any discrepancies are discovered the Mechanical 
Contractor shall notify the Owner in writing. The Owner shall arrange to have the changes made as 
required. After any required changes are complete, the Mechanical Contractor who furnished the motor 
shall assume complete responsibility for motor protection during the warranty period including initial 
startup of each motor. 

 
7. MOUNTING HEIGHTS TO COMPLY WITH HANDICAPPED REGULATIONS: 

7.1. General: Install all mechanical and electrical components regulated by handicapped-regulations at heights 
required by appropriate regulations. 
7.1.1. Contractor shall contact Engineer and coordinate height of any component which is not listed below. 
7.1.2. Contractor shall compare the following dimensions with architectural elevations and dimensions. 

Any conflict shall be resolved prior to installing and plumbing fixture/component. 
7.2.  

Adult Plumbing Fixtures 
Water Closets Seat 17”-19” flr to top of seat 
 Flushvalve 44”, max flr to handle 
    
Urinal Lip 17”, max. flr to lip 
 Flushvalve 44”, max. flr to handle 
    
Lavatories Bowl 27”, min flr to bottom 
 Front lip 29”, min. flr to lip 
    
Water Coolers Spout 36”, max. flr to spout 
 Lip 27”, min. flr to lip 

 
7.3.  

Ages 5-10 Plumbing Fixtures 
Water Closets Seat 14”-15” flr to top of seat 
 Flushvalve 42”, max. flr to handle 
    
Urinal Lip 14”, max. flr to lip 
 Flushvalve 42”, max. flr to handle 
    
Lavatories Bowl 26”, min. flr to bottom 
 Front lip 24”, min. flr to lip 
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Water Coolers Spout 32”, max. flr to spout 
 Lip 26”, min. flr to lip 

 
7.4. : 

Electrical Components 
Light Switch  48” Max. flr to top of box 
    
Receptacle 15” Min.  flr to btm of box 
    
Telephone 15” Min.  flr to btm of box 
    
Computer 15” Min.  flr to btm of box 
    
Thermostat  48” Max. flr to top of box 
    
Fire Alarm  80”Max flr to top of box 
    
Fire Pull  48” Max flr to top of box 

 
8. CONCRETE WORK AND PADS: 

8.1. All concreting, reinforcing, and form work necessary in connection with the construction of pads and the 
concreting around ducts or raceways shall be provided by the mechanical or electrical contractor, as 
appropriate. 

 
9. OWNER INSTRUCTION: 

9.1. Each contractor shall instruct the Owner's representative in the operation and maintenance of each system. 
Instruction periods shall include as a minimum 2 visits of 8 hours per visit. These visits shall be at the 
convenience of the Owner.  Submit a letter signed by the Owner certifying satisfactory completion of 
instructional activities. 

 
10. FINAL INSPECTION: 

10.1. Final inspection will be made only after the Contractor certifies in writing that the work is 100% 
complete. 

10.2. A representative from each Contractor and sub-Contractor shall be present and shall be prepared to assist 
the Owner/Engineer in performing the inspection. This shall include the operation of all equipment items, 
the removal of inspection panels/doors(as requested), etc. 

10.3. An inspection report describing incomplete/or unacceptable work will be prepared.  This will be reviewed 
with the Contractor at the project site. 

10.4. After the incomplete or unacceptable work is 100% corrected the Contractor shall so certify in writing to 
the Owner. 

 
11. PROJECT CLOSEOUT: 

11.1. The following requirements must be fully completed before the final application for payment will be 
accepted or approved. 
11.1.1. Final inspection performed and all corrections made.  

 
11.1.2. Submittal of: 

Maintenance manual. 
Owner instruction certification letter. 
Equipment warrantees. 
Written receipt for all loose items. 
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CERTIFICATE OF OWNER INSTRUCTION 

 
 
              
 (name of project) 
 
 
 
CERTIFICATION: 
 
"The Owner's personnel have been trained in accordance with requirements of the plans and specifications." 
 
 
 
OWNER 
 
              
(signed)         (date) 
 
              
(title) 
 
              
(Owner's Name) 
 
 
 
CONTRACTOR 
 
              
(signed)         (date) 
 
              
(title) 
 
              
(company) 
 
              
(date) 
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CERTIFICATE OF RECEIPT OF LOOSE ITEMS 
 
 
              
(name of project) 
 
Items to be delivered to Owner: 
 

Spare belts for all RTU's, and EF's. 
Spare filters for RTU's,. 
Spare lamps for light fixtures. 

 
CERTIFICATION: 
 
"All the required loose items have been delivered to and received by the Owner." 
 
OWNER 
 
              
(signed)         (date) 
 
              
(title) 
 
              
(Owner's Name) 
 
 
 
CONTRACTOR 
 
              
(signed)         (date) 
 
              
(title) 

 
END OF SECTION 15000 
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7.3. 

Ages 11-15 Plumbing Fixtures 
Water Closets Seat 15”-17” flr to top of seat 
 Flushvalve 42”, max. flr to handle 
    
Urinal Lip 16”, max. flr to lip 
 Flushvalve 42”, max. flr to handle 
    
Lavatories Bowl 30”, min. flr to bottom 
 Front lip 28”, min. flr to lip 
    
Water Coolers Spout 34”, max. flr to spout 
 Lip 28”, min. flr to lip 

 
 

Page 4: [2] Deleted steve 10/6/2009 3:16 PM 

Intercomm  48” Max. flr to top of box 
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SECTION 15055 - MECHANICAL IDENTIFICATION 
 

PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1. Type of identification devices specified in this section include the following: 
Underground-Type Plastic Line Marker. 
Engraved Plastic-Laminate Signs. 
Equipment/Thermostat Identification 

 
2. QUALITY ASSURANCE: 

2.1. ANSI Standards:  Comply with ANSI A13.1 for lettering size, colors, and viewing angles of identification 
devices. 

 
3. SUBMITTALS: 

3.1. Product Data:  Submit product specifications and installation instructions for each identification material 
and device required. 

3.2. Samples: Submit samples of each color, lettering style and other graphic representation required for each 
identification material. 

3.3. Maintenance Material: Furnish minimum of 5% extra stock of each mechanical identification material 
required, including additional numbered tags (not less than 3) for each piping system, additional piping 
system identification markers and additional plastic laminate engraving blanks of assorted sizes. 

 
PART 2 - PRODUCTS 
 
4. MECHANICAL IDENTIFICATION MATERIALS: 

4.1. General:  Provide manufacturer's standard products of categories and types required for each application as 
referenced in other Division-15 sections.  Where more than single type is specified for application, 
selection is Installer's option, but provide single selection for each product category. 

4.2. Painted Identification Materials: 
4.2.1. Identification Paint: Standard identification enamel of colors indicated or, if not otherwise indicated 

for piping system, comply with ANSI A13.1 for colors. 
4.3. Underground-Type Plastic Line Marker: 

4.3.1. General:  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 tape with printing 
which most accurately indicates type of service of buried pipe. 

4.4. Engraved Plastic-Laminate Signs: Provide 1/8" thick engraving stock melamine plastic laminate, 
complying with FS L-P-387, in sizes and thickness indicated, engraved with engraver's standard letter style 
of the sizes and wording indicated, punched for mechanical fastening except where adhesive mounting is 
necessary because of substrate. Provide self-tapping stainless steel screws for fastening except where 
screws cannot or should not penetrate the substrate. 

 
5. LETTERING AND GRAPHICS 

5.1. General:  Coordinate names, abbreviations and other designations used in mechanical identification work, 
with corresponding designations shown, specified or scheduled.  Provide numbers, lettering and wording 
as indicated or, if not otherwise indicated, as recommended by manufacturers or as required for proper 
identification and operation/maintenance of mechanical systems and equipment. 

 
PART 3 - EXECUTION 
 
6. APPLICATION AND INSTALLATION: 

6.1. General Installation Requirements: Install identification materials after all painting and/or covering is 
completed. Install identification prior to installation of acoustical ceilings, etc. 

6.2. Underground Piping Identification: During back-filling/top-soiling of each exterior underground piping 
systems, install continuous underground-type plastic line marker, located directly over buried line at 6" to 
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8" below finished grade.  Where multiple small lines are buried in common trench and do not exceed 
overall width of 16", install single line marker.  For tile fields and similar installations, mark only edge pipe 
lines of field.  

6.3. Mechanical Equipment Identification: Install engraved plastic laminate sign on or near each major item of 
mechanical equipment. 

6.4. Equipment/Thermostat Identification: 
6.4.1. Equipment: With a permanent marker hand-label each piece of mechanical equipment with the 

designation (i.e. RTU1, EF1, etc.) shown on the drawings. Ensure labeling is legible, approximately 2" 
high and 

6.4.2. Thermostat: With a permanent marker hand-label each thermostat with the corresponding 
mechanical equipment designation (RTU1, EF1, etc.). 

6.4.3. Placement: Equipment labels shall be applied on the equipment housing near the electrical 
connection point. Thermostat labels shall be on the bottom of the thermostat or on the inside (if 
visibility is a problem). Coordinate exact location with Engineer prior to placement. 

 
END OF SECTION 15055 
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SECTION 15060 - PIPE, TUBE, AND FITTINGS 
 
PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1. Components specified in this section include the following:  
Piping Materials. 
Pipe/Tube Fittings. 
Miscellaneous Piping Materials/Products. 
Piping Specialties. 

 
2. QUALITY ASSURANCE: 

2.1. Welding:  Qualify welding procedures, welders and operators in accordance with ANSI B31.1, paragraph 
127.5, for shop and project site welding of piping work. 

2.2. Brazing:  Certify brazing procedures, braziers, and operators in accordance with ANSI B31.5, paragraph 
527.5 for shop and job site brazing of piping work. 

2.3. NSF Labels:  Where plastic piping is indicated to transport potable water, provide pipe and fittings bearing 
approval label by National Sanitation Foundation (NSF). 

 
3. SUBMITTALS: 

3.1. Product Data:  Submit catalog cuts, specifications, installation instructions, and dimensioned drawings for 
each type of pipe, tube, and fitting. 

3.2. Welding Certifications: Submit reports as required for piping work. 
 
4. DELIVERY, STORAGE AND HANDLING: 

4.1. Except for hub-and-spigot and similar units of pipe, provide factory-applied plastic end-caps on each 
length of pipe and tube. Maintain end-caps through shipping, storage and handling as required to prevent 
pipe-end damage and eliminate dirt and moisture from inside of pipe and tube. 

4.2. Where possible, store pipe and tube inside and protected from weather.  Where necessary to store outside, 
elevate above grade and enclose with durable, waterproof wrapping.  

4.3. Protect flanges and fittings from moisture and dirt by inside storage and enclosure, or by packaging with 
durable, waterproof wrapping. 

 
PART 2 - PRODUCTS 
 
5. PIPING MATERIALS: 

5.1. General:  Provide pipe material 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. Piping components shall be as follows. 

5.2. Black Steel Pipe:  ANSI/ASTM A 53, A 106 or A 120. 
5.3. Copper Tube:  ANSI/ASTM B 88; Type (wall thickness) as indicated for each service; hard-drawn temper, 

except as otherwise indicated. 
5.4. ACR Copper Tube:  ANSI/ASTM B 280. 
5.5. Polyvinyl Chloride Pipe (PVC): ANSI/ASTM D 1785. 
5.6. Polyethylene Plastic Pipe (PE):  ANSI/ASTM D 2104. 
5.7. Polyvinyl Chloride Plastic Drain, Waste, and Vent Pipe: (PVC):  ANSI/ASTM D 2665. 

 
6. PIPE/TUBE FITTINGS: 

6.1. General:  Provide factory-fabricated fittings of type indicated for each service and pipe size.  Provide sizes 
and types matching pipe 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. Fittings shall be as follows. 

6.2. Steel Pipe: 
6.2.1. Malleable Iron Threaded Fittings:  ANSI B16.3; plain or galvanized as indicated. 
6.2.2. Flanges/Fittings:  ANSI B16.5; Butt welding(weld-neck); Raised-face. Wrought steel butt-welding. 
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6.2.3. 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 1-1/2", and where pipe size is less 
than 1-1/2", and do not thread nipples full length (no close-nipples). 

6.3. Copper Tube: 
6.3.1. Wrought-Copper Solder-Joint Fittings:  ANSI B16.22. 
6.3.2. Copper-Tube Unions:  Provide standard products recommended by manufacturer for use in service 

indicated. 
6.4. Plastic Pipe: 

6.4.1. PVC/CPVC Pipe Fittings:  ANSI/ASTM D 2464 for Schedule 80 threaded fittings; ANSI/ASTM D 
2466 for Schedule 40 socket-type; ANSI/ASTM D 2467 for Schedule 80 socket type;  ANSI/ASTM D 
2564 for solvent cement; ANSI/ASTM D 2665 for drain, waste, and vent. 

6.4.2. PE Pipe Fittings:  ASTM D 2609 for insert fittings; ANSI/ASTM D 3261 for Schedule 40 and 80. 
PVC Sewer Pipe Fittings:  Match PVC sewer pipe; comply with same standard (ANSI/ASTM D 
2729); ANSI/ASTM 2564 for solvent cement. 

 
7. MISCELLANEOUS PIPING MATERIALS/PRODUCTS: 

7.1. Welding Materials:  Except as otherwise indicated, provide welding materials as determined by Installer to 
comply with installation requirements.  
7.1.1. Comply with Section II, Part C, ASME Boiler and Pressure Vessel Code for welding materials.  

7.2. Soldering Materials:  Except as otherwise indicated, provide soldering materials as determined by Installer 
to comply with installation requirements. 
7.2.1. Tim-Antimony Solder:  ANSI/ASTM B 32, Grade 95TA. 
7.2.2. Silver Solder:  ANSI/ASTM B 32, Grade 96.5TS.   

7.3. Brazing Materials:  Except as otherwise indicated, provide brazing materials as determined by Installer to 
comply with installation requirements. 
7.3.1. Comply with Section IX, ASME Boiler and Pressure Vessel Code for brazing materials.  

7.4. Gaskets for Flanged Joints:  ANSI B16.21; full-faced for cast-iron flanges; raised-face for steel flanges, 
unless otherwise indicated. 

7.5. Piping Connectors for Dissimilar Non-Pressure Pipe:  Elastomeric annular ring insert, or elastomeric 
flexible coupling secured at each end with stainless steel clamps, sized for exact fit to pipe ends and subject 
to approval by plumbing code. 

 
8. PIPING SPECIALITIES: 

8.1. Pipe Escutcheons: 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 sleeve extension, if any.  Furnish pipe escutcheons with nickel or 
chrome finish for occupied areas, prime paint finish for unoccupied areas. 

8.2. 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. 

8.3. Pipe Sleeves:  Provide pipe sleeves of one of the following:  
8.3.1. 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. 

8.3.2. Plastic-Pipe:  Fabricate from Schedule 80 PVC plastic pipe; remove burrs. 
8.4. Sleeve Seals:  Provide sleeve seals for sleeves located in foundation walls below grade, or in exterior walls 

of the following material: 
8.4.1. Mechanical Sleeve Seals:  Modular mechanical type, consisting of interlocking synthetic rubber 

links shaped to continuously fill annular space between pipe and sleeves connected with bolts and 
pressure plates which cause rubber sealing elements to expand when tightened, providing watertight 
seal and electrical insulation. 

 
PART 3 - EXECUTION 
 
9. PIPE INSTALLATION: 
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9.1. Install pipe, tube and fittings in accordance with recognized industry practices which will achieve 
permanently-leakproof 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/replacement of valves and equipment.  Reduce sizes (where indicated) by 
use of reducing fittings.  Align piping accurately at connections, within 1/16" misalignment tolerance. 

9.2. 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 be diagrams, details and notations or, if not otherwise indicated, run piping in 
shortest route which does not obstruct useable space or block access for servicing building and its 
equipment. 

9.3. Hold piping close to walls, overhead construction, columns and other structural and permanent-enclosure 
elements of building; limit clearance to 1/2" where furring is shown for enclosure or concealment of 
piping, but allow for insulation thickness, if any. 

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

9.5. Electrical Equipment Spaces:  Do not run piping through transformer vaults and other electrical or 
electronic equipment spaces and enclosures unless unavoidable.  Install drip pan under piping that must be 
run through electrical spaces. 

 
10. PIPING SYSTEM JOINTS: 

10.1. Provide joints of type indicated in each piping system.  
10.2. Threaded Pipe: 

10.2.1. Thread pipe in accordance with ANSI B2.1; cut threads full and clean using sharp dies.  Ream 
threaded ends to remove butts 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. 

10.3. Soldered Pipe: 
10.3.1. 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 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. 

10.4. Welded Pipe: 
10.4.1. Weld pipe joints in accordance with recognized industry practice. 
10.4.2. Weld pipe joints only when ambient temperature  is above 0 degrees F (-18 C) where possible. 
10.4.3. Bevel pipe ends at a 37.5 deg. angle where  possible, smooth rough cuts, and clean to remove slag, 

metal particles and dirt. 
10.4.4. Install welding rings for butt welded joints. 
10.4.5. Use pipe clamps or tack-weld joints with 1" long welds; 4 welds for pipe sizes to 10", 8 welds for 

pipe sizes 12" to 20". 
10.4.6. Build up welds with stringer-bead pass, followed by hot pass, followed by cover or filler 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. 

10.4.7. Do not weld-out piping system imperfections by tack-welding procedures; refabricate to comply 
with requirements. 

10.4.8. At Installer's option, install forged branch-connection fittings wherever branch pipe of size smaller 
than main pipe is indicated; or install regular "T" fitting. 

10.5. Flanged Joints: 
10.5.1. Match flanges within piping system, and at connections with valves and equipment.  Clean flange 

faces and install gaskets.  Tighten bolts to provide uniform compression of gaskets. 
10.6. Plastic Pipe/Tube Joints: 

10.6.1. Comply with manufacturer's instructions and recommendations, and with applicable industry 
standards: 
Heat Joints:  ANSI/ASTM D 2657. 
Solvent-Cemented Joints:  ANSI/ASTM D 2235, and ANSI/ASTM F 402.  
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11. INSTALLATION OF PIPING SPECIALTIES: 

11.1. 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. 

11.2. Dielectric Unions:  Install at each piping joint between ferrous and non-ferrous piping.  Comply with 
manufacturer's installation instructions.  

11.3. 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.  
11.3.1. 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. 

11.3.2. Install length of sleeve equal to thickness of construction penetrated, and finish flush to surface; 
except floor sleeves.  Extend floor sleeves 1/4" above level floor finish, and 3/4" above floor finish 
sloped to drain. 

11.3.3. 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. 

11.3.4. Install sheet-metal sleeves at interior partitions and ceilings other than suspended ceilings. 
11.3.5. Install plastic-pipe sleeves except as otherwise indicated.  

11.4. Sleeve Seals:  Install in accordance with the following: 
11.4.1. Mechanical Sleeve Seals:  Loosely assemble rubber links around pipe with bolts and pressure plates 

located under each bolt head and nut.  Push into sleeve and center.  Tighten bolts until links have 
expanded to form watertight seal. 

 
12. CLEANING, FLUSHING, INSPECTING: 

12.1. General: Flush out piping systems with clean water before proceeding with required test.  Inspect each 
run of each system for completion of joints, supports and accessory items. 

 
13. PIPING TESTS: 

13.1. All Piping Tests:  
13.1.1. Provide temporary equipment for testing, including pump and gages.  
13.1.2. Test piping system before insulation is installed wherever feasible, and remove control devices 

before testing. Test all below-grade piping before backfill, NO EXCEPTIONS. 
13.1.3. 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. 
13.1.4. Observe each test section for leakage at end of test period. Test fails if leakage is observed or if 

pressure drop exceed 5% of test pressure, unless notes otherwise below. 
13.1.5. Inform Engineer 48 hours prior to every test.  
13.1.6. Submit report on test results to Engineer at end of each test. DO NOT wait till the end of the project 

to submit this information. Use the form at the end of this section. 
13.1.6.1. If pipe reports are NOT submitted within the time frame stated above, then the Engineer 

reserves the privilege to have all work cease until the test is reconducted in his presence. 
13.2. Domestic-Water Piping Test: 

13.2.1. Fill each section with water and pressurize for indicated pressure and time. Required test period is 2 
hours. Test each piping system at 150% of operating pressure indicated, but not less than 75 PSI test 
pressure. 

13.3. Sanitary Waste/Vent, Storm Drain, Miscellaneous Drain Piping Test: 
13.3.1. Required test period is two hours. Test the waste and vent piping system with a 15' head of water 

pressure. This shall be accomplished by sealing all pipe openings and installing a temporary section of 
piping which shall extend 15' above the lowest portion of the piping system. 

13.4. Natural Gas Piping Tests: 
13.4.1. Required test period is 2 hours. 
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13.4.2. Natural Gas Piping System: No pressure drop is acceptable unless it is the result of temperature 
differences between the time the test was begun and the time the test ended. 

13.4.3. Test gas piping at 75 PSI. 
13.5. Repairs: Repair or replace piping by disassembly and reinstallation, using new materials to the extent 

required to eliminate leaks, and retest as specified to demonstrate compliance. Do not use chemicals, stop-
leak compounds, mastics, or other temporary repair methods. 

 
14. STERILIZE DOMESTIC WATER PIPING: 

14.1. After material-testing is complete, drain test water from piping and flush out piping to remove dirt and 
other contaminants. Perform required disinfection and disinfection-testing. 

14.2. Disinfection: 
14.2.1. Disinfection shall be done using chlorine, gas or liquid. Calcium or sodium hypochloride may be 

used. 
14.2.2. A service cock with check valve shall be provided and located at the water service entrance, 

downstream of the isolation valve(i.e. downstream of the distribution header). The disinfecting agent 
shall be injected into and through the system from this cock only. 

14.2.3. The disinfecting agent shall be injected by a proportioning device through the service cock slowly 
and continuously at an even rate. During disinfection, flow of disinfecting agent into main connected 
tp public water supply is not permitted. 

14.2.4. All sectional valves shall be opened during disinfection. All outlets shall be fully opened at least 
twice during injection and the residual checked with orthotolidin solution. 

 
EXTENSIONS TO EXISTING SYSTEM 

 
14.2.5. A service cock with check valve shall be provided and located at the point where new piping 

connects to existing, downstream of the isolation valve. The disinfecting agent shall be injected into 
and through the system from this cock only. Provide a second discharge cock at the point where new 
piping connects to existing, just upstream of isolation valve. 

14.2.6. The disinfecting agent shall be injected by a proportioning device through the service cock slowly 
and continuously at an even rate. During disinfection, flow of disinfecting agent into main connected 
tp public water supply is not permitted. 

14.2.7. Open release valves during disinfection. Check the residual with orthotolidin solution. 
 

END EXTENSIONS TO EXISTING 
 

14.2.8. When the chlorine residual concentration, calculated on the volume of water the piping will 
contain, indicated not less than 50 ppm(parts per million) at all outlets, then all valves shall be closed 
and secured. 

14.2.9. The residual chlorine shall be retained in the piping system for a period of not less than 24 hours. 
14.2.10. After the retention, the residual shall be not less than 5 ppm. If less, then the process shall be 

repeated as described above. 
14.2.11. If satisfactory, then all fixtures shall be flushed with clean potable water until residual chlorine by 

ortholin tests shall not be greater than the incoming water supply. 
14.2.12. All work and certification of performance shall be performed by approved applicators or qualified 

personnel with chemical and laboratory experience. Certification of performance shall indicate: 
Name and Location: 
Material used for disinfection 
Retention period 
ppm chlorine during retention 
ppm chlorine after flushing 
statement that disinfection was performed as specified 
signature and address of company/person performing disinfection 

14.3. Disinfection-Testing: 
14.3.1. Upon completion of final flushing(after retention period) the contractor shall obtain a minimum of 

one water sample from each hot and cold water line and submit samples to a state or county approved 
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laboratory. Sample shall be taken from faucets located at highest floor and furthest from main water 
supply. The lab report shall show the following: 

Name and address of laboratory 
Name and location of project 
Date samples were collected. 
Name of person collecting sample. 
Location of sample collection. 
The coliform organism count. 

14.3.2. If analysis does not satisfy the above minimum requirements, the disinfection shall be repeated. 
14.4. Submit Test Reports: 

14.4.1. The Contractor shall submit to Engineer for his review, prior to final inspection, three copies of the 
laboratory report. 

14.4.2. All reports must be submitted to Engineer prior to final inspection. If the Engineer has not received 
the test results before final inspection, then the Engineer shall conduct these tests and will back charge 
the Contractor for all related expenses. 
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PIPING SYSTEM TEST REPORT 
 

 
Date:                
 
System being tested:              
 
TEST DURATION: 
 
Start Time:               
 
Stop Time:               
 
Duration:               
 
START/STOP PRESSURE: 
 
Start Pressure:               
 
End pressure:               
 
PERSONNEL PRESENT: 
 
              
 
              
 
CERTIFICATION: 
 
"I                
     (printed name)  
 
a representative of              
    (company name) 
 
certify that I personally conducted/supervised the above test.  
 
Furthermore, I certify that I am qualified to perform this test and that the test results are as indicted. I do understand 
that these tests are important to the safety and use of this building." 
 
              
(signed)         (date) 
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WATER PIPING 
DISINFECTION TEST REPORT 

 
 

Sample ID:               
 
Date samples were collected:             
 
Location of sample collection:             
 
The coliform organism count:             
 
 
 
Name and location of project: 
 
              
 
              
 
              
 
              
 
 
Name and address of laboratory: 
 
              
 
              
 
              
 
              
 
 
Certification: 
 
"I                
    (printed name) 
 
a representative of              
    (company name) 
 
certify that I personally conducted/supervised the above test.  
 
Furthermore, I certify that I am qualified to perform this test and that the test results are as indicted. I do understand 
that these tests are important to the safety and use of this building." 
 
              
(signed)         (date) 

 
 

END OF SECTION 15060 
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SECTION 15090 - SUPPORTS, ANCHORS, AND SEALS 
 

PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1. Types of supports, anchors, and seals specified in this section include the following: 
Non-Insulated Piping Supports. 
Intermediate Components. 
Building Attachments. 
Specialty Supports. 

 
2. QUALITY ASSURANCE 

2.1. Code Compliance:  Comply with applicable plumbing codes pertaining to product materials and installation 
of supports, anchors, and seals. 

2.2. MSS Standard Compliance: 
2.2.1. Provide pipe hangers and supports of which materials, design, and manufacture comply with 

ANSI/MSS SP-58. 
2.2.2. Select and apply pipe hangers and supports, complying with MSS SP-69.  
2.2.3. Fabricate and install pipe hangers and supports, complying with MSS SP-89. 

 
3. SUBMITTALS: 

3.1. Product Data:  Submit catalog cuts, specifications, installation instructions, and dimensioned drawings for 
each type of support, anchor, and seal. 

 
PART 2 - PRODUCTS 
 
4. GENERAL REQUIREMENTS: 

4.1. Except as otherwise indicated, provide factory-fabricated piping hangers and supports complying with 
ANSI/MSS SP 58, of one of the MSS types listed. 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.  

4.2. Non-Insulated Piping Supports: 
4.2.1. Non-Copper Piping: Auto-Grip Swivel Ring Hanger, Fee and Mason fig. 400.  
4.2.2. Two-Bolt Riser Clamp: MSS Type 8, Fee and Mason fig. 241.  

4.3. Intermediate Components: Threaded Rod, Fee and Mason figs. 267, 267AL or 263 as appropriate. 
4.4. Building Attachments: Where possible, support pipe by attaching threaded rod to the top or bottom chord 

of open span steel joists. Connect with nut and washer. Where other means of attachment is required, 
coordinate with Engineer prior to installation.  
4.4.1. Rod Attachment Concrete Plate: Equal to B-Line Figure B 3085. 

4.5. Specialty Supports: 
4.5.1. Trapeze Hangers: For multiple-parallel pipe lines use manufactured trapeze-type hanger equal to 

"Uni-strut". Provide pipe clamp for each pipe, sized to fit around pipe AND insulation.  
4.5.2.  Protection Shields:  MSS Type 40; of length recommended by manufacturer to prevent crushing of 

insulation. 
4.5.3. Roof-Supports for Individual Pipes: Provide prefabricated pipe support with bases made of recycled 

rubber tires (with inserts for threaded rods), roller pipe support; Portable Pipe Hanger, Inc. type PP10, 
or approved equal. 

 
PART 3 - EXECUTION 
 
5. INSTALLATION OF PIPE SUPPORTS: 

5.1. Building Attachments: Install building attachments at required locations for proper piping support.  Space 
attachments within maximum piping span length indicated in MSS SP-69.  Install additional building 
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attachments where support is required for additional concentrated loads, including valves, flanges, guides, 
strainers, expansion joints, and at changes in direction of piping.   
5.1.1.  On projects requiring installation of building attachments into existing structural concrete utilize 

indicated concrete plate at each building attachment. Utilize Hilti "Kwik-Bolt", or equal, for 
connecting concrete plate to structure. 

5.2. Trapeze Hangers: Provide pipe clamps and resilient bushings for all trapeze-supported piping. 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 size. 

5.3. Do not use wire or perforated metal to support piping, and do not support piping from other piping. 
5.4. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers and other 

accessories.  Except as otherwise indicated for exposed continuous pipe runs, install hangers and supports 
of same type and style as installed for adjacent similar piping. 

5.5. Provisions for Movement: 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. 

5.6. Load Distribution:  Install hangers and supports so that piping live and dead loading and stresses from 
movement will not be transmitted to connected equipment. 

5.7. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes, and so that maximum pipe 
deflections allowed by ANSI B31 are not exceeded. 

5.8. Roof-Mounted Piping: 
5.8.1. Install piping on pipe supports as specified. 
5.8.2. Provide additional 12"x12" pad roofing material and adhear onto roof below every pipe support. 

 
END OF SECTION 15090 
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SECTION 15100 - VALVES 
 
PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1. Types of valves specified in this section include the following:  
Gate Valves. 
Ball Valves. 
Swing Check. 

 
2. QUALITY ASSURANCE: 

2.1. Marking of Valves:  Comply with MSS SP-25. 
2.2. Valve Dimensions:  For face-to-face and end-to-end dimensions of flanged or welding-end valve bodies, 

comply with ANSI B16.10. 
2.3. Valve Listing:  For valves on fire protection piping, provide listing by UL and Associated Factory Mutual 

Fire Insurance Companies.  
2.4. Valve Type:  Provide valves of same type by same manufacturer. 

 
3. SUBMITTALS: 

3.1. Product Data:  Submit catalog cuts, specifications and installation instructions, and dimensioned drawings 
for each type of valve.  Include pressure drop curve or chart for each type and size of valve.  Submit valve 
schedule showing Manufacturer's figure number, size, location, and valve features for each required valve. 

3.2. Maintenance Data:  Submit maintenance data and spare parts lists for each type of valve.  Include this data 
in Maintenance Manual. 

 
PART 2 -  PRODUCTS: 
 
4. VALVES: 

4.1. 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 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. 

 
5. GATE VALVES: 

5.1. Packing:  Select valves designed for repacking under pressure when fully opened, equipped with 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. 

5.2. Comply with the following standards: 
Cast-Iron Valves:  MSS SP-70. 
Bronze Valves:  MSS SP-80. 
Steel Valves:  ANSI B16.34. 

5.3. For Domestic Water Service: 
5.3.1. Flanged Ends 2-1/2" and Larger:  Class 125, iron body bronze mounted, bolted bonnet, rising stem, 

OS&Y, solid wedge. 
5.3.2. Soldered Ends 2" and Smaller:  Class 125, bronze body, screwed bonnet, non-rising stem, solid 

wedge. 
 
6. BALL VALVES: 

6.1. General:  Select with port area equal to or greater than connecting pipe area, include seat ring designed to 
hold sealing material. 

6.2. Comply with the following standards: 
Cast-Iron Valves:  MSS SP-72. 
Steel Valves:  ANSI B16.34.  

6.3. For Domestic Water Service: 
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6.3.1. Threaded Ends 2" and Smaller:  Class 125, bronze 2 piece body, bronze ball, bronze stem. Provide 
Nibco T-580 or approved equal. 

6.4. For HVAC Hot and Chilled Water Service: 
6.4.1. Threaded Ends 2" and Smaller:  Class 125, bronze 2 piece body, bronze ball, bronze stem. Provide 

Nibco T-580 or approved equal. 
 
7. BUTTERFLY VALVES: 

7.1. General:  Comply with MSS SP-67.  Where butterfly valves are used as shutoffs for terminal or equipment 
removal or repair, select lug type valves.  Select wafer type valves for other applications. Provide gear 
operators on butterfly valves 8" and larger.  

7.2. For Water System: 
7.2.1. Lug Type 3" and Larger:  Class 150, ductile iron body, lever operated, cadmium plated ductile iron 

disc, Type 410 stainless steel stem, EPT seat. 
 
8. SWING CHECK VALVES: 

8.1. General:  Construct pressure containing parts of valves as follows:  
Bronze Valves, 125 or 150 PSI: ANSI/ASTM B 62. 
Metallic Seated Bronze Valves, 200 or 300 PSI: ANSI/ASTM B 61. 
Iron Body Valves:  ANSI/ASTM A 126, Grade  

8.2. Comply with MSS SP-71 for design, workmanship, material and testing.  
8.3. Construct valves of pressure castings free of any impregnating materials.  
8.4. Construct valves of bronze, regrinding, with seating angle 40 deg. to 45 deg., unless composition disc is 

specified.  
8.5. Provide stop plug as renewable stop for disc hanger, unless otherwise  
8.6. Construct disc and hanger as separate parts, with disc free to rotate.  
8.7. Support hanger pins on both ends by removable side plugs. 
8.8. For Domestic Water Service: 

8.8.1. Threaded Ends 2" and Smaller:  Class 125, bronze body, screwed cap, horizontal swing, bronze disc. 
8.8.2. Flanged Ends 2-1/2" and Larger:  Class 125, iron body bronze mounted, bolted cap, horizontal 

swing, cast-iron disc. 
8.9. For HVAC Hot and Chilled Water Service: 

8.9.1. Threaded Ends 2" and Smaller:  Class 125, bronze body, screwed cap, horizontal swing bronze disc. 
8.9.2. Flanged Ends 2-1/2" and Larger:  Class 125, iron body bronze mounted, bolted cap, horizontal 

swing, cast-iron disc. 
 
9. VALVE FEATURES: 

9.1. 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. 

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

9.3. Threaded:  Valve ends complying with ANSI B2.1. 
9.4. 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:  
9.5. Non-Metallic Disc:  Non-Metallic material selected for service indicated in accordance with manufacturer's 

published literature. 
9.6. Renewable Seat:  Design seat of valve with removable disc, and assemble valve so disc can be replaced 

when worn. 
9.7. Extended Stem:  Increase stem length by 2" minimum, to accommodate insulation applied over valve. 
9.8. Bonnet:  Part of gate or globe valve through which stem passes to valve body, and attached to valve body 

by screws, bolts, union or welding.  
9.9. Double Disc:  Two-piece tapered disc in gate valve, designed for contact on one side of each disc. 
9.10. Outside Screw and Yoke (OS&Y):  Stem and hand wheel designed to rise out of bonnet or yoke as valve 

is operated from closed to open position. 
9.11. Inside Screw, Non-Rising Stem:  Stem and hand wheel designed to rotate without rising when valve is 

operated from closed to open position.  
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9.12. Tight Shutoff:  Butterfly valve designed for flow regulation, and manufacturer to be tight in closed 
position. 

 
PART 3 - EXECUTION 
 
10. INSTALLATION: 

10.1. General:  Except as otherwise indicated, comply with the following requirements. 
10.2. Access: Ensure that all valves are accessible, either through lift-out ceilings or (for plaster, gyp, etc. 

ceilings and walls) through access door. NOTE THAT ALL ACCESS DOORS MAY NOT BE SHOWN 
ON THE DRAWINGS.  

10.3. Unions: Provide a union by every non-flanged valve so that valve may be removed from service with the 
need to dismantle the pipe line. 
10.3.1. Exception: Valves which are within 5' of an equipment-connection do not require a union. 

10.4. Install valves where required for proper operation of piping and equipment including valves in branch 
lines where necessary to isolate sections of piping.  Locate valves so as to be accessible and so that 
separate support can be provided when necessary.  

10.5. Install valves with stems pointed up, in vertical position where possible, but in no case with stems pointed 
downward for horizontal plane unless unavoidable.  Install valve drains with hose-end adapter for each 
valve that must be installed with stem below horizontal plane. 

10.6. Insulation:  Where insulation is indicated, install extended-stem valves, arranged in proper manner to 
receive insulation. 

10.7. Applications Subject to Shock:  Install valves with bodies of metal other than cast iron where thermal or 
mechanical shock is indicated or can be expected to occur. 

10.8. 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.  Install bronze valves in steam and 
condensate service and in other services where corrosion is indicated or can be expected to occur. 

10.9. Selection of Valve Ends (Pipe Connections):  Except as otherwise indicated, select and install valves with 
the following ends or types of pipe/tube connections: 

Tube Size 2" and Smaller:  Threaded-joint valves. 
Pipe Size 2-1/2" and Larger: Flanged valves. 

10.10. Valve System:  Select and install valves with outside screw and yoke stems, except provide inside screw 
non-rising stem valves where headroom prevents full opening of OS&Y valves. 

10.11. Non-Metallic Disc:  Limit selection and installation of valves with non-metallic discs to locations 
indicated and where foreign material in piping system can be expected to prevent tight shutoff of metal 
seated valves. 

10.12. Renewable Seats:  Select and install valves with renewable seats, except where otherwise indicated. 
10.13. Fluid Control:  Except as otherwise indicated, install gate, ball, and butterfly valves to comply with 

ANSI B31.1.  Where throttling is indicated or recognized as principal reason for valve, install ball or 
butterfly valves. 

10.14. Installation of Swing Check Valves: 
10.14.1. Swing Check Valves:  Install in horizontal position with hinge pin horizontally perpendicular to 

center line of pipe.  Install for proper direction of flow. 
 

END OF SECTION 15100 
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SECTION 15140 - PUMPS 
 

PART 1- GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1. Types of pumps specified in this section include the following:  
In-Line Circulator. 

 
2. QUALITY ASSURANCE: 

2.1. UL and NEMA Compliance:  Provide electric motors and products which have been listed and labeled by 
Underwriters Laboratories and comply with NEMA standards. 

2.2. Certification, Pump Performance:  Provide pumps whose performances, under specified operating 
conditions, are certified by manufacturer. 

 
3. SUBMITTALS: 

3.1. Product Data:  Submit manufacturer pump specifications, installation and start-up instructions, and current 
accurate pump characteristic performance curves with selection points clearly indicated.  

3.2. Maintenance Data:  Submit maintenance data and spare parts lists for each type of pump.  Include this data 
in maintenance manual. 

 
PART 2 - PRODUCTS 
 
4. IN-LINE CIRCULATOR PUMPS: 

4.1. General:  Provide in-line circulator pumps where indicated, and of capacities as scheduled. 
4.2. Type:  Vertical mount, self-lubricated, designed for 125 PSI working pressure, and 225 deg. F(107 deg C) 

continuous water temperature. 
4.3. Body:  Cast iron, with suction and discharge gage tappings. 
4.4. Shaft: Stainless steel, type 430F. 
4.5. Bearings: Aluminum oxide ceramic (radial bearings) and metal impregnated carbon (thrust bearing). 
4.6. Motor:  Non-overloading at any point on pump curve, integral "canned-rotor" design, three-speed. 
4.7. Impeller:  Enclosed type, hydraulically and dynamically balanced, stainless steel, type 304. 
4.8. Provide Grundfos or approved equal. Prior approval required before submittal. 

 
PART 3 - EXECUTION 
 
5. INSTALLATION OF PUMPS: 

5.1. Install pumps where indicated, in accordance with manufacturer's published installation instructions, with 
recommended clearances provided for service and maintenance. 

5.2. Install in-line pumps, supported from piping system, located for access to oil cups, service, and 
maintenance. 

5.3. Provide piping; accessories; hangers, supports and anchors; valves; meters and gages; vibration isolation; 
and equipment supports; as indicated for complete installation. 

5.4. Check alignment, and where necessary, realign shafts of motors and pumps within recommended 
tolerances by manufacturer, and in presence of manufacturer's service representative. 

5.5. Lubricate pumps before start-up.  Start-up in accordance with manufacturer's instructions. 
5.6. Ensure that pump units are wired properly, with rotation in correct direction, and that pump and motor 

grounding have been provided. 
5.7. Hot Water Circulating Water Pumps: Provide the following controls for each hot water recirculation pump.  

5.7.1. Immersion aquastat to start pump at 130 deg. F (54 deg. C), and stop pump at 140 deg. F (60 deg C). 
5.7.2. Seven-day time clock and separate on-auto-off switch. 
5.7.3. Relays required for above. 

 
END OF SECTION 15140 



Grimes & Associates ADDITIONS & RENOVATIONS Klondike I.S.D. 
Consulting Engineers, LP PHASE II Lamesa, Texas 
 

15210-1 

SECTION 15210 – VIBRATION ISOLATION 
 

PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1. Type of vibration isolation products specified in this section include the following: 
Neoprene pads/strips. 
Flexible duct connectors. 
Flexible pipe connectors. 

 
2. SUBMITTALS: 

2.1. Product Data: Submit manufacturer’s specifications, detail drawings, performance characteristics, and 
installation instructions for each product required. 

 
PART 2 - PRODUCTS 
 
3. ISOLATION MATERIALS AND SUPPORT UNITS: 

3.1. Neoprene Pads/Strips/Grommets: Oil-resistant neoprene of manufacturer’s standard hardness and pattern, 
designed for neoprene-in-shear or neoprene-in-compression type vibration isolation. Provide thickness 
required. 

3.2. Flexible Duct Connectors: Laminated flexible sheet of cotton duct with sheet elastomer (butyl, neoprene or 
vinyl), reinforced with steel wire mesh where required for strength to withstand applied pressures. Provide 
with accordion bellows to perform as flexible isolation unit. Provide manufacturer’s standard length for 
each size unless otherwise indicated. Equip each unit with galvanized steel retaining rings for airtight 
connection with ductwork. 

3.3. Flexible Gas Connector: Provide stainless steel flexible gas connector fabricated from 304 stainless steel 
tubing and rated for indoor and outdoor use. Provide Dormont or approved equal. 

 
PART 3 - EXECUTION 
 
4. APPLICATION: 

4.1. Neoprene Strip: Install along the perimeter of curbing of all RTU’s. EF’s and other curb-mounted 
equipment. 

4.2. Neoprene Grommets: Provide at connection between supporting rods and equipment framework on exhaust 
fans, etc. 

4.3. Flexible Duct Connections: Provide at all connections to RTU’s,  etc. 
4.4. Flexible Gas Connections: Install in piping system as last connection to gas-fired equipment. 

 
END OF SECTION 15210 
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SECTION 15250 - MECHANICAL INSULATION 
 
PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1. Types of mechanical insulation specified in this section include the following:  
1.1.1. Piping System Insulation: 

Domestic Water Piping Systems. 
Handicapped Lavatories. 

1.1.2. Ductwork System Insulation: 
Dual Temperature Ductwork. 

 
2. QUALITY ASSURANCE: 

2.1. Flame/Smoke Ratings:  Provide composite mechanical insulation (insulation, jackets, coverings, sealers, 
mastics and adhesives) with flame-spread rating of 25 or less, and smoke-developed rating of 50 or less, as 
tested  by ANSI/ASTM E 84 (NFPA 255) method. 

 
3. SUBMITTALS: 

3.1. Product Data:  Submit manufacturer's specifications and installation instructions for each type of 
mechanical insulation. 

3.2. Maintenance Data:  Submit maintenance data and replacement material lists for each type of mechanical 
insulation. Include this data in maintenance manual. 

 
PART 2 - PRODUCTS 
 
4. FIBERGLASS PIPE INSULATION MATERIALS: 

4.1. Fiberglass Pipe Insulation:  Comply with FS HH-I-558, Form D, Type III, Class 12 for piping where 
highest temperature does not exceed 450 deg. F (232 deg C). Provide Certainteed "Snap-On ASJ-SSL" 
molded one-piece fiberglass insulation with K value of 0.23 at 75 deg F. Provide with all service jacket 
with self-seal lap. 

4.2. Fiberglass Pipe Fitting Insulation:  FS HH-I-558, Form E, Class 12. Provide Certainteed "Snap-Form" 
insulation and pre-molded fitting covers, or approved equal. Provide Class 16 for use with class 12 
fiberglass pipe insulation, where temperature does not exceed 450 deg F (232 deg C). 

4.3. Vapor Barrier Material:  FS HH-B-100, Type I, paper-backed aluminum foil, except as otherwise 
indicated, strength and permeability rating equivalent to adjoining pipe insulation jacketing. 

4.4. Staples, Bands, Wires, and Cement:  As recommended by insulation manufacturer for applications 
indicated. 

4.5. Adhesives, Sealers, and Protective Finishes:  As recommended by insulation manufacturer for 
applications indicated. 

 
5. HANDICAPPED LAVATORY INSULATION MATERIALS: 

5.1. Fully molded closed-cell factory-colored vinyl insulation designed for covering p-traps and plumbing 
stops. 

Thickness: 3/16" 
Color: white 
Manufacturer: Truebro (Ellington, CT; (203)875-2868) or approved equal. 

 
6. DUCT LINER INSULATION MATERIALS: 

6.1. Comply with FS HH-I-545B. Provide Certainteed "Ultralite Type 300" or approved equal. Provide 1 ½ 
thick insulation unless specified otherwise. Provide with a minimum of R5 insulation value. Comply with 
requirements of NFPA 90A and 90B. Comply with Thermal Insulation Manufacturers Association (TIMA) 
AHC-101. 

6.2. Duct Liner Adhesive: Comply with Adhesive and Sealant Council, Inc. (ASC) ASC-A-7001. 
6.3. Duct Liner Fasteners: Comply with SMACNA MF-1. 
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PART 3 - EXECUTION 
 
7. APPLICATIONS OF FIBERGLASS PIPING INSULATION: 

7.1. Insulation Omitted: 
7.1.1. Omit insulation on exposed Plumbing fixture runouts from faces of wall or floor to fixture; on 

unions, flanges, strainers, flexible connections, and expansion joints. 
7.2. Cold Piping:  Insulate the following cold piping systems with 1" thick fiberglass insulation: 

Domestic cold water piping. 
Condensate drain piping. 

7.3. Hot Piping: Insulate the following hot piping systems with 1" thick fiberglass (for pipe sizes up to and 
including 6") or 1-1/2" thick fiberglass (for pipe sizes over 6"): 

Domestic hot water piping. 
Domestic hot water re-circulating piping. 

 
8. INSTALLATION OF PIPING INSULATION, GENERAL REQUIREMENTS: 

8.1. General:  Install insulation products in accordance with manufacturer's written instructions, and in 
accordance with recognized industry practices to ensure that insulation serves its intended purpose. 

8.2. Install insulation on pipe systems subsequent to testing and acceptance of tests. 
8.3. Install insulation materials with smooth and even surfaces.  
8.4. Insulate each continuous run of piping with full-length units of insulation, with single cut piece to 

complete run.  Do not use cut pieces or scraps abutting each other. 
8.5. Clean and dry pipe surfaces prior to insulation.  Butt insulation joints firmly together to ensure complete 

and tight fit over surfaces to cover. 
8.6. Maintain integrity of vapor-barrier jackets on pipe insulation, and protect to prevent puncture or other 

damage. 
8.7. Cover valves, fittings and similar items in each piping system with equivalent thickness and composition 

of insulation as applied to adjoining pipe run.  Install factory molded, precut or job fabricated units (at 
Installer's option) except where specific form or type is indicated. 

8.8. Extend piping insulation without interruption through walls, floors and similar piping penetrations, except 
where otherwise indicated.  

8.9. Install protective metal shields and insulated inserts wherever needed to prevent compression of 
insulation. 

8.10. Pipe Hanger Insulation Inserts:  Butt pipe insulation against pipe hanger insulation inserts.  For hot 
pipes, apply 3-inch wide vapor barrier tape or band over the butt joints.  For cold piping apply wet coat of 
vapor barrier lap cement on butt joints and seal joints with 3-inch wide vapor barrier tape or band. 

8.11. Taper the exposed ends of all runs of insulation and cover with vapor barrier. 
 
9. SPECIAL REQUIREMENTS FOR FIBERGLASS INSULATION: 

9.1. Close self-seal lap in accordance with manufacturer's recommendations. 
9.2. Seal ends of pipe insulation with vapor barrier at all valves, fittings, and at all butt joints. 
9.3. Provide fittings with molded fiberglass covers and secure with 20 gauge corrosion resistant wire and 

apply a smoothing coat of insulating cement. Vapor seal with pre-molded fitting cover. Cover shall overlap 
the adjoining insulation and jackets shall be sealed at the edges with vapor barrier adhesive. The end of all 
covers shall be secured with pressure sensitive vinyl tape. Tape shall overlap jacket and cover one inch. 

9.4. Special Requirements for Outside Fiberglass Insulation: 
9.4.1. Piping: Apply aluminum metal jacket 0.016" with moisture barrier around pipe and slip edge into 

preformed z-lock position to shed water. Butt next jacket section leaving approximately 3/8" gap. 
Place preformed 2" butt strap with sealant over the seam and secure with 1/2" aluminum band and 
wing seal. 

9.4.2. Fittings: Apply coat of weatherproof mastic by spray or trowel. Embed into wet coat a layer of glass 
cloth. Smooth membrane to avoid wrinkles and overlap all seams by at least 2". Apply a second coat 
of the same coating to the entire surface. 

 
10. INSTALLATION OF HANDICAPPED LAVATORY INSULATION: 

10.1. Provide insulation on all P-traps, offset tailpiece arms, CW and HW stops, etc. 
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10.2. Install in accordance with manufacturer's specifications and using factory-supplied nylon fasteners. 
 
11. APPLICATIONS OF DUCTWORK INSULATION: 

11.1. Dual Temperature Ductwork: Insulate all the following ducts systems: 
Supply air, 
Return air, 
Exhaust air. 

11.1.1. Insulate each interior ductwork system specified above with 1" duct liner unless specified 
otherwise. 

11.1.2. Insulate each exterior ductwork system specified above with 2" duct liner unless specified 
otherwise. 

 
12. INSTALLATION OF DUCTWORK INSULATION, GENERAL REQUIREMENTS: 

12.1. General:  Install insulation products in accordance with manufacturer's written instructions, and in 
accordance with recognized industry practices to ensure that insulation serves its intended purpose. 

12.2. Install insulation materials with smooth and even surfaces. 
12.3. Clean and dry ductwork prior to insulating.  Butt insulation joints firmly together to ensure complete and 

tight fit over surfaces to be covered. 
12.4. Maintain integrity of vapor-barrier on ductwork insulation, and protect it to prevent puncture and other 

damage. 
12.5. Extend ductwork insulation without interruption through walls, floors and similar ductwork penetrations, 

except where otherwise indicated.  
12.6. Lined Ductwork:  Except as otherwise indicated, omit insulation on ductwork where internal insulation 

or sound absorbing linings have been installed. 
12.7. Ductwork Exposed to Weather:  Protect outdoor insulation from weather by installing outdoor protective 

finish or jacketing as recommended by manufacturer. 
 
13. INSTALLATION OF DUCT LINER INSULATION: 

13.1. Install liner in accordance with manufacturer's recommendations and with SMACNA Duct Liner 
Application Standard (1975) based on the design air velocity ranges in regards to adhesives, mechanical 
fastenings and spacings. 

13.2. Attach liner to sheet metal using adhesive covering 100% of the metal.  
13.3. Provide mechanical fasteners spaced as follows: 

13.3.1. Ends of duct: 3" from end of duct and lateral spacing of no more than 6" O.C. 
13.3.2. Mid-section of duct: 16" spacing, both longitudinal (in direction of air flow) and transverse (across 

the duct). 
13.4. Coat upstream edge of liner with adhesive. Provide metal nosing for air velocities above 4000 FPM. 

 
14. PROTECTION AND REPLACEMENT: 

14.1. Replace damaged insulation which cannot be repaired satisfactorily, including units with vapor barrier 
damage and moisture saturated units. 

14.2. Protection:  Insulation Installer shall advise Contractor of required protection for insulation work during 
remainder of construction period, to avoid damage and deterioration. 

 
END OF SECTION 15250 
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SECTION 15350 - NATURAL GAS PIPING SYSTEMS 
 
PART 1 - GENERAL 
 
1. GENERAL REQUIREMENTS: 

1.1. See Section 15060 - PIPE TUBE AND FITTINGS for general piping requirements. 
 
2. QUALITY ASSURANCE: 

2.1. ANSI Code Compliance:  Comply with applicable provisions of ANSI B31.2 "Fuel Gas Piping". 
2.2. National Fuel Gas Code Compliance:  Comply with applicable provisions of NFPA 54 (ANSI Z223.1) 

"National Fuel Gas Code", and ANSI Z223.1a "Supplement to National Fuel Gas Code". 
 
PART 2 - PRODUCTS 
 
3. NATURAL GAS PIPING MATERIALS AND PRODUCTS: 

3.1. Underground Service Piping: 
3.1.1. All Sizes: Continuous roll (no-joint) polyethylene plastic tubing (PE). 

3.2. Building Distribution Piping: 
3.2.1. Pipe Size 2" and Smaller:  Schedule 40, black steel pipe with malleable iron threaded. 
3.2.2. Pipe Size 2-1/2" and Larger:  Schedule 40, black steel pipe with wrought-steel butt-welding. 

 
4. SPECIAL VALVES: 

4.1. Gas Cocks 2" and Smaller: 150 PSI non-shock WOG, bronze straightway cock, flat or square head, 
threaded ends. 

4.2. Gas Cocks 2-1/2" and Larger:  125 PSI non-shock WOG, iron body bronze mounted, straightway cock, 
square head, flanged ends. 

 
PART 3 - EXECUTION 
 
5. INSTALLATION OF NATURAL GAS PIPING: 

5.1. General:  Install natural gas distribution piping in accordance with Division-15 Basic Materials and 
Methods section "Pipe, Tube, and Fittings"; and in accordance with applicable codes and local Utility 
Company requirements. 

5.2. Use sealants on metal gas piping threads which are chemically resistant to natural gas.  Use sealants 
sparingly, and apply to only male threads of metal joints. 

5.3. Remove cutting and threading burrs before assembling piping. 
5.4. Do not install defective piping or fittings.  Do not use pipe with threads which are chipped, stripped or 

damaged. 
5.5. Plug each gas outlet, including valves, with threaded plug or cap immediately after installation and retain 

until continuing piping, or equipment connections are completed. 
5.6. Ground gas piping electrically and continuously within project, and bond tightly to grounding connection. 
5.7. Install drip-legs in gas piping where indicated, and where required by code or regulation. 
5.8. Install "Tee" fitting with bottom outlet plugged or capped, at bottom of pipe risers. 
5.9. Use dielectric unions where dissimilar metals are joined together. 
5.10. Install piping with 1" drop in 60' pipe run (0.14%) in direction of flow. 
5.11. PE Piping: Provide continuous-roll piping unless specifically approved otherwise (no pipe joints will be 

allowed unless prior-approved y Engineer). 
 
6. INSTALLATION OF VALVES: 

6.1. Gas Cocks:  Provide at connection to gas train for each gas-fired equipment item; and on risers and 
branches where indicated. 

6.2. Locate gas cocks where easily accessible, and where they will be protected from possible injury. 
 
7. EQUIPMENT CONNECTIONS: 
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7.1. General:  Connect gas piping to each gas-fired equipment item with drip leg and shutoff gas cock.  
Comply with equipment manufacturer's instructions.   

 
END OF SECTION 15350 
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SECTION 15401 - DOMESTIC WATER PIPING SYSTEMS 
 
PART 1 - GENERAL 
 
1. GENERAL REQUIREMENTS: 

1.1. See Section 15060 - Pipe Tube and Fittings for general piping requirements. 
 
2. QUALITY ASSURANCE: 

2.1. Plumbing Code Compliance:  Comply with applicable portions of local plumbing code pertaining to 
plumbing materials, construction and installation of products. 

 
PART 2 - PRODUCTS 
 
3. DOMESTIC WATER PIPING MATERIALS AND PRODUCTS: 

3.1. Above grade piping: Provide type L, hard-drawn temper copper pipe with wrought-copper, solder-joints 
fittings. 

3.2. Below Slab Piping (within building): Provide type K, soft drawn copper tube. Install with no fittings below 
floor; use continuous roll tubing.  

3.3. Below grade piping (outside building): Provide unplasticized polyvinyl chloride (PVC) schedule 40 plastic 
water pipe with solvent weld joint fittings. 

 
4. SPECIAL PIPING SPECIALTIES: 

4.1. Air Chambers: Provide 18" long tubing at each plumbing fixture. Tubing shall extend vertically from 
fixture stub out and shall terminate with plumbing cap. 

 
5. BASIC VALVES: 

5.1. Provide the following valves: 
5.1.1. Sectional Valves: 

2" and Smaller:  Ball Valves. 
2-1/2" and Larger:  Gate Valves. 

5.1.2. Shutoff Valves: 
2" and Smaller:  Ball Valves. 
2-1/2" and Larger:  Gate Valves. 

5.1.3. Check Valves: 
All Sizes:  Swing Check Valves. 

 
PART 3 - EXECUTION: 
 
6. INSTALLATION OF WATER PIPING: 

6.1. General:  Install water piping system in compliance with local governing regulations. 
6.2. Street Main Connection:  Arrange and pay for tap in water main, of size and in location indicated, by Local 

Water Utility Company. 
6.3. Water Service Piping:  Extend water service piping of size and in location indicated to water service 

entrance at building.  Provide sleeve in foundation wall for water service entry; make entry watertight.  
Provide gate valve at water service entry inside building; strainer, pressure gage, test tee with valve. 

6.4. Copper Tube:  Install in accordance with recommended procedures of the Copper Development 
Association. 

6.5. Sterilization:  At completion of water service line installation, flush and sterilize in conformance with 
AWWA C-601, to satisfaction of local authorities having jurisdiction. 

 
7. INSTALLATION OF PIPING SPECIALTIES: 

7.1. Water Hammer Arresters:  Install in upright position, in locations and of sizes in accordance with PDI 
Standard WH-201, and elsewhere as indicated. Provide access doors sufficiently sized to allow removal of 
all arrestors. 

7.2. Air Chambers: Provide at every plumbing fixture. 
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8. INSTALLATION OF VALVES: 
8.1. Sectional Valves:  Install on each branch and riser, close to main, where branch or riser serves 2 or more 

plumbing fixtures or equipment connections, and elsewhere as indicated. 
8.2. Shutoff Valves:  Install on inlet of each plumbing equipment item, and on inlet of each plumbing fixture, 

and elsewhere as indicated.  
8.3. Check Valves:  Install on discharge side of each pump, and elsewhere as indicated. 

 
9. EQUIPMENT CONNECTIONS: 

9.1. Piping Run outs to Fixtures:  Provide hot and cold water piping run outs to fixtures of sizes indicated, but 
in no case smaller than required by local plumbing code. 

9.2. Mechanical Equipment Connections:  Connect hot and cold water piping system to mechanical 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. 

 
END OF SECTION 15401 

 



Grimes & Associates ADDITIONS & RENOVATIONS Klondike I.S.D. 
Consulting Engineers, LP PHASE II Lamesa, Texas 
 

15405-1 

SECTION 15405 - SOIL, WASTE AND DRAIN PIPING SYSTEMS 
 
PART 1 - GENERAL 
 
1. GENERAL REQUIREMENTS: 

1.1. See Section 15060 for general pipe requirements. 
 
2. APPLICATIONS: 

2.1. Aboveground soil, waste, vent and drain piping within buildings including soil stacks, vent stacks, 
horizontal branches, traps, and connections to fixtures/drains and storm drains. 

2.2. Underground building drain piping including mains, branches, traps connections to fixtures and drains, 
connections to stacks, terminating at connection to sanitary-sewers or storm-sewers 10 feet outside inner 
face of foundation wall. 

2.3. Exterior sanitary-sewer or storm-sewer system from building piping termination to municipal-sewer 
connection. 

 
3. QUALITY ASSURANCE: 

3.1. Plumbing Code Compliance:  Comply with applicable portions of the local plumbing code pertaining to 
plumbing materials, construction and installation of products. 

 
PART 2 - PRODUCTS 
 
4. SOIL AND WASTE PIPING MATERIALS AND PRODUCTS: 

4.1. All waste and vent piping, above and below grade: Provide standard weight polyvinyl chloride sewer pipe 
(PVC) with solvent weld PVC sewer pipefittings. 

 
PART 3 - EXECUTION 
 
5. INSTALLATION OF BUILDING WASTE, VENT AND DRAIN PIPING: 

5.1. General:  Install aboveground and underground building drain and waste piping as indicated and in 
accordance with local plumbing code.  Lay lines 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 
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.  

5.2. Install soil, vent and drain piping pitched to drain at minimum slope of 1/4" per foot (2%) for piping 3" 
and smaller, and 1/8" per foot (1%) for piping 4" and larger. 

5.3. Inspect Site and Determine Depth: Prior to laying any waste or vent piping determine the connection point 
with the sewer system, dig down and determine the actual depth of the sewer. Report depth to Engineer. 

 
6. EQUIPMENT CONNECTIONS: 

6.1. Piping Run outs to Fixtures:  Provide soil and waste piping run outs to plumbing fixtures and drains, with 
approved trap, of sizes indicated; but in no case smaller than required by plumbing code. 

6.2. Locate piping run outs as close as possible to bottom of floor slab supporting fixtures or drains. 
 

END OF SECTION 15405 
 



Grimes & Associates ADDITIONS & RENOVATIONS Klondike I.S.D. 
Consulting Engineers, LP PHASE II Lamesa, Texas 
 

15420-1 

SECTION 15420 - PLUMBING EQUIPMENT 
 
PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1. Types of plumbing equipment required for project include the following:  
Domestic Water Heaters. 

Commercial gas-fired water heaters. 
Instant, tankless electric water heaters. 

Expansion Tanks. 
 
2. QUALITY ASSURANCE: 

2.1. UL and NEMA Compliance:  Provide electric motors and electrical components required as part of 
plumbing equipment, which have been listed and labeled by Underwriters Laboratories and comply with 
NEMA standards.  

2.2. NEC Compliance:  Comply with National Electrical Code (ANSI/NFPA 70) as applicable to installation 
and electrical connections of ancillary electrical components of plumbing equipment. 

2.3. ANSI Compliance:  Comply with ANSI Z223.1 (NFPA 54) "National Fuel Gas Code", as applicable to 
installation of gas-fired water heaters.  

2.4. AGA and NSF Labels:  Provide water heaters which have been listed and labeled by American Gas 
Association and National Sanitation Foundation.  

2.5. ASME Code Symbol Stamps:  For the following equipment, comply with ASME Boiler and Pressure 
Vessel Code for construction, and stamp with ASME Code symbol:  
Commercial water heaters.  

2.6. ASME Relief Valve Stamps:  Provide water heaters with safety relief valves bearing ASME valve 
markings. 

2.7. PDI Compliance:  Comply with applicable Plumbing and Drainage Institute standards pertaining to grease 
interceptors. 

 
3. SUBMITTALS: 

3.1. Product Data:  Submit manufacturer's plumbing equipment specifications, installation and start-up 
instructions, and capacity and ratings, with selection points clearly indicated. 

3.2. Shop Drawings:  Submit assembly type shop drawings indicating dimensions, weights, required clearances, 
and methods of assembly of all components. 

3.3. Wiring Diagrams:  Submit ladder-type wiring diagrams for all components, clearly indicating all required 
field electrical connections.  

3.4. Maintenance Data:  Submit maintenance data and parts lists for each item of plumbing equipment.  Include 
"trouble-shooting" maintenance guides.  Include this data in maintenance manual.  

 
PART 2 - PRODUCTS 
 
4. DOMESTIC WATER HEATERS: 

4.1. Commercial Gas-Fired Water Heaters: 
4.1.1. General:  Provide commercial gas-fired water heaters of size and capacity as indicated on schedule.  

Comply with ANSI/ASHRAE/IES 90A for energy efficiency.  Provide certification of design by AGA 
under Volume III tests for commercial water heaters for delivery of 180 deg. F (82 C) water.  Provide 
approval by NSF. 

4.1.2. Heater:  Working pressure of 150 PSI; boiler-type hand hole cleanout; magnesium anode rod; 3/4" 
tapping for relief valve; glass lining on internal surfaces exposed to water. 

4.1.3. Safety Controls:  Equip with automatic gas shutoff device to shut off entire gas supply in event of 
excessive temperature in tank; and pilot safety shutoff. 

4.1.4. Draft Hood:  Equip with AGA certified draft hood. 
4.1.5. Jacket:  Insulate tank with vermin-proof glass fiber insulation.  Provide outer steel jacket with baked 

enamel finish over bonderized undercoating. 
4.1.6. Warranty:  Furnish 3 year limited warranty for tank leakage. 
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4.1.7. Accessories:  Provide brass drain valve; 3/4" pressure and temperature relief valve; radiant floor 
shield. 

4.1.8. Controls:  Provide gas pressure regulator; pilot gas regulator; thermostat.  
4.2. Instant Electric Water Heaters: 

4.2.1. General:  Provide on-demand, tankless, modulating electric water heaters of capacity and electrical 
characteristics as indicated on schedule. Provide UL listing. Provide Keltech, acutemp, or approved 
equal. 

4.2.2. Heating Elements: Provide immersion type heating elements with low watt-density Incoloy-800 
sheathing and individually replaceable.  

4.2.3. Controls:  Provide remote dial for temperature selection. 
4.2.4. Flow switch: Provide flow switch which activates heating only after 0.5 gpm flow is sensed. 

 
5. EXPANSION TANKS: 

5.1. In-line: 
5.1.1. Provide steel-construction potable-water expansion tank. Provide with flow-through design, butyl 

diaphragm separating air chamber from water-containing chamber, threaded inlet/outlet connections. 
Provide Watts ILT-12, or approved equal. 

 
PART 3 - EXECUTION  
 
6. INSTALLATION OF DOMESTIC WATER HEATERS: 

6.1. Gas-Fired Water Heaters: 
6.1.1. General:  Install gas-fired water heaters as indicated, in accordance with manufacturer's installation 

instructions, and in compliance with applicable codes. 
6.1.2. Supports:  Set units on concrete pads, orient so controls and devices needing service and 

maintenance have adequate access.  
6.1.3. Level and plumb unit. 
6.1.4. Gas Supply:  Connect to gas line with drip leg, tee, gas cock, and union; full size of unit inlet 

connection.  Locate piping so as not to interfere with service of unit. 
6.1.5. Piping:  Connect hot and cold water piping to units with shutoff valves and unions.  Connect 

recirculation water line to unit with shutoff valve, check valve, and union. 
6.1.6. Flue:  Connect flue to draft hood with gas-tight connection. 
6.1.7. Start-Up:  Start-up, test, and adjust gas-fired water heaters in accordance with manufacturer's start-

up instructions, and Utility Company's requirements.  Check and calibrate controls, adjust burner for 
maximum efficiency. 

6.2. Instant, Tankless Electric Water Heaters: 
6.2.1. General:  Install electric water heaters as indicated, in accordance with manufacturer's installation 

instructions, and in compliance with applicable codes. 
6.2.2. Install heaters out of sight, below counters or above ceilings. 
6.2.3. Level and plumb unit. 
6.2.4. Electrical Supply:  Furnish wiring diagram to Electrical Installer. 
6.2.5. Piping:  Connect hot and cold water piping to units with shutoff valves and unions. 
6.2.6. Temperature selection dial: Position dial out of sight, adjacent the heater.  
6.2.7. Start-up:  Start-up, test, and adjust electric water heaters in accordance with manufacturer's start-up 

instructions.  Check and calibrate controls so that 110 deg water is delivered. Mark dial at appropriate 
point to deliver 110 deg F. Add the following text “Do not exceed indicated temperature”. 

 
END OF SECTION 15420 
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SECTION 15450 - PLUMBING FIXTURES AND TRIM 
 
PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1. Provide and install plumbing fixtures as indicate and as specified. Provide complete units with all 
necessary components. 

 
2. QUALITY ASSURANCE: 

2.1. Plumbing Fixture Standards:  Comply with applicable portions of local plumbing code pertaining to 
materials and installation of plumbing fixtures. 

2.2. ANSI Standards:  Comply with applicable ANSI standards pertaining to plumbing fixtures and systems, 
and bath tub units. 

2.3. Handicapped Standards:  Comply with federal, state, local, ANSI and any other standards pertaining to 
plumbing fixtures for handicapped. 

2.4. PDI Compliance:  Comply with standards established by Plumbing and Drainage Institute pertaining to 
plumbing fixture supports. 

2.5. UL Labels:  Provide water coolers, which have been listed and labeled by Underwriters Laboratories. 
2.6. ARI Labels:  Provide water coolers which are rated and certified in accordance with applicable Air-

Conditioning and Refrigeration Institute standards. 
 
3. SUBMITTALS: 

3.1. Product Data:  Submit manufacturer's specifications for plumbing fixtures and trim, including catalog cut 
of each fixture type and trim item furnished, roughing-in dimensioned drawings, templates for cutting 
substrates, fixture carriers, and installation instructions. 

3.2. Maintenance Data:  Submit maintenance data and parts lists for each fixture type and trim item, including 
instructions for care of finishes.  Include this data in maintenance manual. 

 
PART 2 - PRODUCTS 
 
4. PLUMBING FIXTURE GENERAL REQUIREMENTS: 

4.1. General:  Provide factory-fabricated fixtures of type, style and material indicated.  For each type fixture, 
provide fixture manufacturer's standard trim, carrier, seats, and valves as indicated by their published 
product information; either as designed and constructed, or as recommended by the manufacturer, and as 
required for a complete installation. Where type is not otherwise indicated, provide fixtures complying 
with governing regulations. 

4.2. Water Outlets:  At locations where water is supplied (by manual, automatic or remote control), provide 
commercial quality faucets, valves, or dispensing devices, of type and size indicated, and as required to 
operate as indicated.  Include manual shutoff valves and connection stem pipes to permit outlet servicing 
without shutdown of water supply piping systems. 

4.3. Vacuum Breakers:  Provide with flush valves where required by governing regulations, including locations 
where water outlets are equipped for hose attachment. 

4.4. P-Traps:  Include removable P-traps where drains are indicated for direct connection to drainage system. 
4.5. Carriers: 

4.5.1. Provide cast-iron supports for fixtures of either graphitic gray iron, ductile iron, or malleable iron as 
indicated.  

4.5.2. Provide carriers for all water coolers, all drinking fountains and all wall-mounted lavatories. 
4.6. Fixture Bolt Caps:  Provide manufacturer's standard exposed fixture bolt caps finished to match fixture 

finish. 
4.7. Escutcheons:  Where fixture supplies and drains penetrate walls in exposed locations, provide chrome 

plated cast-brass escutcheons with set screw. 
4.8. Aerators:  Provide aerators of types approved by Health Departments having jurisdiction. 

 
5. PLUMBING FIXTURES: 
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5.1. "CO" FLOOR CLEANOUT: Cast iron floor cleanout with spigot outlet for no hub or gasket seal 
connection, threaded adjustable housing, flanged ferrole with plug and round secured nickel bronze 
scoriated top. Provide carpet flanged top, synthetic covering top, tile top, heavy duty top or terrazzo top for 
floor surfaces other than concrete.  Contractor coordinate top selection with adjoining floor material.  

Fixture: Wade W-6000 
5.2. "CO" INTERIOR WALL CLEANOUT: Provide cleanout tee with brass plug and round stainless steel 

secured access cover. 
Fixture: Wade W-8560-E with 8480R cover plate. 

5.3. "CO" EXTERIOR WALL CLEANOUT: Provide cleanout tee with brass plug. 
Fixture: Wade W-8560-E  

5.4. "EWCA" DUAL-LEVEL ELECTRIC WATER COOLER: Provide dual-level wall-mounted water cooler 
with refrigerant equipment located below drinking level and with 2ea electronically-controlled touch pads 
and built-in pressure regulator. Cooler shall provide 7 GPH of 50 deg F water at 80 deg F inlet. Provide 
with five year warranty. Provide chrome plated p-trap with cleanout and supply pipe with angle stop. 
Coordinate with Architect on color prior to ordering. Provide with optional apron LKAPR-188. 

Fixture: ELKAY EBFATL-8 
5.5. "FDA" FLOOR DRAIN: 3" cast iron w/ integral reversible clamping collar and 5" diameter nickel brass 

strainer. Provide w/ deep seal p-trap with cleanout. Provide with trap primer. 
Fixture: Wade W-1103 
Trap-Primer: Provide “Prime-Rite” or approved equal. 

5.6. "FS" FLOOR SINK: Cast-iron body 12"x12"x8" square floor sink with A.R.E. interior, aluminum dome 
strainer and nickel brass top. Provide with grate with center hole.  

Fixture: Wade W-9140 
5.7. "IM" ICE-MAKER CONNECTION: Recessed supply connection for ice-maker. Provide with 1/2" valve. 

Guy Gray Model No. BIM-875 
5.8. "LD" LAVATORY:  Wall-mounted, 20"x18"x6.75"(max bowl depth) enameled cast iron, low back 

lavatory with cast-iron floor-mounted carriers. Provide with single control lavatory fitting (with "paddle" 
handle and 2 GPM flow-limiting device), 3/8" wall supplies (with wall flange and wheel handle), chrome 
plated p-trap (with cleanout), and grid strainer, and offset-tailpiece.  

Fixture: Eljer 052-0174 
Faucet: Eljer 557-1062 
Tailpiece: Eljer 803-0530 

5.9. "SA" SINGLE COMPARTMENT SINK: Counter-mounted 25"x21"x5" self-rimming, 20 GA stainless 
steel single-compartment sink. Provide sink configured to comply with handicapped regulations. Provide 
with single handle faucet, basket strainer (1 1/2" tailpiece with elbow), chrome-plated p-trap with cleanout, 
1/2" wall supplies w/ wall flange and wheel handle.  

Fixture: Elkay GECR-2521-R 
Faucet: Elkay LK-4100 
Tailpiece: Elkay LK-35-L 

5.10. "KSA" HANDICAPPED KITCHEN SINK: Counter-mounted self-rimming, 20 GA stainless steel two-
compartment (2-14"x16"x5" compartments). Provide sink configured to comply with handicapped 
regulations. Provide with single handle faucet, 2ea basket strainer tailpiece (with offset elbow), wheel 
stops, p-traps with cleanouts. 

Fixture: Elkay GECR-3321 
Faucet: Elkay LK-4121 
Tailpiece: LK-35-L.  

5.11. "KSB" THREE COMPARTMENT SINK: Counter-mounted self-rimming, 18 GA stainless steel three-
compartment (3-14"x16"x10" compartments). Provide with 12” swing nozzle faucet, deck mount 44” 
sprayer, and  3ea basket strainer tailpiece (with offset elbow), wheel stops, p-traps with cleanouts. 

Fixture: Advance Tabco DI-3-1410 with faucet hole revision K-472 
Faucet: T&S B-0293 
Sprayer: T&S B-0123-B08 
Tailpiece: LK-35-L.  
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5.12. "SHC" SHOWER: Provide standard wall-mounted shower. Provide mixing valve faucet, soap dish and 
vandal-proof head. Provide also with allen key volume control (adjustable by maintenance-only), 3 GPM 
flow-control, back plate for head. See floor drain specification (below) for information on associated drain. 

Faucet: Bradley 1C-6'0"-BV-AKV,2FC,BP,SD 
Head: Bradley No. 445 

5.13. "SHD" SHOWER: Provide accessible wall-mounted shower. Provide mixing valve faucet , diverter valve, 
hand-held shower head (with post-type bracket) and wall-mounted vandal-proof shower head. Provide also 
with allen key volume control (adjustable by maintenance-only), 3 GPM flow-control, back plate for head. 
See floor drain specification (below) for information on associated drain. 

Faucet: Bradley HN300-6'0"-BV-AKV,2FC,BP,SD 
Head: Bradley No. 445 

5.14. "U" URINAL: Wall-mounted, vitreous, washout with exposed flush valve. Provide with carriers and 
removable beehive strainer. Mount one at standard height (lip at 24") and one at handicapped height (lip at 
17"). Provide with 1 GPM flush valve. 

Fixture: Eljer 161-1090 
Flush Valve: Sloan Royal 186 

5.15. "WCB" WATER CLOSET, FLOOR-MOUNTED, VALVE-TYPE: Floor-mounted, siphon jet, elongated, 
vitreous china closet bowl with exposed flush valve. Provide w/ flat bolt covers, and open-front white 
plastic seat w/o lid. Provide fixture which uses no more than 2 gallons per cycle. 

Fixture: Eljer 111-4805 
Flush Valve: Sloan Royal 110-1 (Manual) 
Flush Valve: Sloan Royal 110-SMO (Automatic) 

5.16. "WCC" WATER CLOSET, FLOOR-MOUNTED, VALVE-TYPE, HANDICAPPED-HEIGHT: Same as 
WCB, except handicapped height (18"). Provide fixture which uses no more than 2 gallons per cycle. 

Fixture: Eljer 111-4815 
Flush Valve: Sloan Royal 110-1 (Manual) 
Flush Valve: Sloan Royal 110-SMO (Automatic) 

5.17.  “WP” WHIRL POOL: Provide wall mounted service-sink faucet for whirl pool. Provide faucet with 
integral vacuum breaker, integral stops, and hose connection. 

Faucet: Fiat 830-AA 
 
PART 3 - EXECUTION 
 
6. INSTALLATION OF PLUMBING FIXTURES: 

6.1. Install plumbing fixtures of types indicated where shown and at indicated heights; in accordance with 
fixture manufacturer's written instructions, roughing-in drawings, and with recognized industry practices.  
Ensure that plumbing fixtures comply with requirements and serve intended purposes.  Comply with 
applicable requirements of the National Standard Plumbing Code pertaining to installation of plumbing 
fixtures. 

6.2. Water Coolers and Drinking Fountains: Provide angle bracket for all components which do not have wall 
carriers. Submit proposed design for approval. Fabricate bracket from stainless steel tubing. 

 
7. INSTALLATION OF DRAINAGE PIPING PRODUCTS: 

7.1. Cleanouts: Install in sanitary above ground piping and sanitary building drain piping as indicated, as 
required by local plumbing code; and at each change in direction of piping greater than 45 deg.; 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. 

 
7.2. Floor Drains: 

7.2.1. General:  Install floor drains in accordance with manufacturer's written instructions and in locations 
indicated. 

7.2.2. Coordinate with soil and waste piping as necessary to interface floor drains with drainage piping 
systems. 
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7.2.3. Install floor drains at low points of surface areas to be drained (minimum 1/2" fall), or as indicated.  
Set tops of drains flush with finished floor. 

7.2.4. Install drain flashing collar or flange so that no leakage occurs between drain and adjoining flooring.  
Maintain integrity of waterproof membranes, where penetrated. 

7.2.5. Position drains so that they are accessible and easy to maintain. 
 
8. CLEAN AND PROTECT: 

8.1. Clean plumbing fixtures of dirt and debris upon completion of installation.  
8.2. Protect installed fixtures from damage during the remainder of the construction period. 

 
9. FIELD QUALITY CONTROL: 

9.1. 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. 

9.2. 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. 

 
END OF SECTION 15450 
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SECTION 15771 - GAS-FIRED ROOFTOP UNITS 
 
PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK:  

1.1. Types of equipment required for this project include the following:  
Rooftop Heating/Cooling Units. 

 
2. QUALITY ASSURANCE: 

2.1. UL Compliance: Provide devices electrical components which have been listed and labeled by 
Underwriters Laboratories. 

2.2. ANSI Compliance: Comply with applicable provisions of ANSI B31.2 "Fuel Gas Piping". 
2.3. NFPA Compliance: Comply with requirements of NFPA 54, "National Fuel Gas Code". 

 
3. SUBMITTALS: 

3.1. Product Data:  Submit manufacturer's specifications, including rated capacities, weights, and installation 
instructions.  

3.2. Wiring Diagrams:  Submit product wiring diagrams clearly indicating all required field electrical 
connections, to include connections between different pieces of equipment. 

3.3. Maintenance Data:  Submit maintenance data for each piece of equipment. 
 
PART 2 - PRODUCTS 
 
4. GAS-FIRED ROOFTOP HEATING-COOLING UNIT: 

4.1. General: Provide factory-assembled and tested rooftop units as indicated, designed for roof or slab 
mounting, consisting of fans, compressors, coils, heat exchangers temperature controls, filters, and 
dampers. Provide capacities and electrical characteristics as scheduled.  

4.2. Interior Fan: Provide forward-curved centrifugal, belt-driven fans with adjustable sheaves and permanently 
lubricated motor bearings. 

4.3. Exterior Fan: Provide propeller fan with direct drive motor. 
4.4. Compressor: Provide fully hermetic welded-housing refrigerant compressor. Compressor shall be installed 

and designed for use in the unit proposed. Provide with factory-supplied five year warranty. 
4.5. Coils: Provide copper tube with mechanically attached aluminum fins. 
4.6. Cooling System Efficiency: Provide condensing unit and associated components so that the entire system 

has a EER-rating of 11.0 and/or an SEER-rating of 13.0, minimum. 
4.7. Heat Exchanger: Provide manufacturer's standard construction for gas-fired heat exchangers and burners.  

4.7.1. All heating equipment shall have a minimum fuel efficiency of 80%. 
4.7.2. Provide gas burner orifice properly sized for the altitude at which it will be installed. 

4.8. Heating Controls: Provide the following controls:  
Redundant gas valve. 
Intermittent pilot ignition. 
Electronic spark ignition system. 
High limit cutout. 
Forced draft proving switch.  

4.9. Cooling Controls: Provide with short-cycling protection and automatic fan interlock. 
4.10. Ventilation Control: Provide ventilation control consisting of two-position outside air dampers (0% and 

20% open positions) and manual position switch. 
4.11. Smoke Detector: Provide manufacturer's standard construction photoelectric duct-type smoke detector. 

Provide Simplex 2098-9537 housing, 2098-9646 detector assembly, and 2098-9771 sampling tubes, or 
approved equal. Provide detector with auxiliary contacts. Smoke detector shall report to fire alarm panel (if 
one is available). Provide Simplex 2098-9787 (or approved equal) remote test switch. Provide engraved 
label for switch which reads "RTU1", RTU2", etc. Provide all relays as necessary to result in a finished 
system. 
4.11.1. Provide smoke detector for all RTU's with SA greater than or equal to 2000 CFM. 

4.12. Thermostat: See section 15904 – Automatic Temperature Controls. 
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4.13. Control Transformer: On all 208V and 240V models provide a dual-tap transformer, designed for 
connection to the appropriate voltage. 

 
PART 3 - EXECUTION 
 
5. INSTALLATION OF ROOFTOP UNITS: 

5.1. Inspection: Examine areas and conditions under which rooftop heating and cooling units are to be installed. 
Do not proceed with work until unsatisfactory conditions have been corrected in manner acceptable to 
installer. 

5.2. General: Install rooftop units in accordance with manufacturer's installation instructions. Install units 
plumb and level, firmly anchored in locations indicated, and maintain manufacturer's recommended 
clearances. 

5.3. Curb-Support: Install all units on factory-supplied roof curb in accordance with manufacturer's 
recommendations. 
5.3.1. Provide additional structural bracing as detailed. 
5.3.2. Provide full-length neoprene strip under between RTU and curb. 

5.4. 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 contractor.  

5.5. Ductwork: Connect supply and return ducts to unit with flexible duct connections. Provide transitions to 
exactly match unit duct connection sizes. 

5.6. Gas Piping: Connect gas piping to unit gas train with pressure regulator, shutoff cock, flexible metal hose 
and drip leg. 

5.7. Hail Guards: Provide all RTU's with hail guards unless unit, through design of metal housing, provides 
inherent hail-protection. Prior approval required to confirm applicability of such inherent hail protection. 

5.8. Electrical Connections: All electrical connections shall be made within the roof curb (no roof penetrations 
outside curb without prior approval from Engineer). 

5.9. Start-Up: Start-up rooftop unit in accordance with manufacturer's start-up procedures. Test controls and 
demonstrate compliance with requirements.  Replace damaged or malfunctioning controls and equipment. 

5.10. Install smoke detector in SA ductwork in accordance with manufacturer's recommendations. Install 
manual test switch at location designated by Engineer. Detector shall shutdown RTU and shall report to 
fire alarm system (where appropriate) any time it detects smoke in the ductwork. Install required relays at 
location designated by Engineer. 

 
6. SPARE COMPONENTS: 

6.1. The Contractor shall provide the following spare components to the Owner at the end of te project: 
6.1.1. Spare belts for all RTU's, EF's, etc. (provide one belt for each device). 
6.1.2. Spare filters for RTU's (provide one complete set of filters for all devices). 

 
7. STARTUP: 

7.1. Prior to startup, all equipment shall be cleaned, belts adjusted and air filter installed.  Safety and operating 
controls shall be adjusted as necessary to place them in proper operation and sequence. 

7.2. Startup equipment in accordance with manufacturer's  startup instructions.  Test controls and demonstrate 
compliance with requirements.  Burner safety controls shall be checked by simulating flame failure in 
accordance with the manufacturer's instructions.  Satisfactory operation of all heat-regulation controls and 
safety controls shall be demonstrated. 

7.3. All deficiencies discovered in the course of performance testing shall be corrected on site, if possible, or 
the defective device/component/equipment shall be replaced and a new item installed.  Testing shall 
resume with equipment repair or replacement. 

 
END OF SECTION 15771 
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SECTION 15776 - UNIT/RADIANT HEATERS 
 
PART 1 - GENERAL: 
 
1. DESCRIPTION OF WORK: 

1.1. Types of equipment required for this project include the following:  
Electric Wall Heater. 
Electric Ceiling Heater. 
 

2. QUALITY ASSURANCE: 
2.1. ANSI Compliance: Comply with applicable provisions of ANSI B31.2 "Fuel Gas Piping". 
2.2. NFPA Compliance: Comply with requirements of NFPA 54, "National Fuel Gas Code". 
2.3. UL Compliance: Provide devices electrical components which have been listed and labeled by 

Underwriters Laboratories. 
 
3. SUBMITTALS: 

3.1. Product Data:  Submit manufacturer's specifications, including rated capacities, weights, and installation 
instructions.  

3.2. Wiring Diagrams:  Submit product wiring diagrams clearly indicating all required field electrical 
connections, to include connections between different pieces of equipment. 

3.3. Maintenance Data:  Submit maintenance data for each piece of equipment. 
 
PART 2 - PRODUCTS 
 
4. WALL HEATERS: 

4.1. General: Provide architectural wall heater designed to be installed recessed in wall and with all necessary 
components for a complete installation.  

4.2. Grille: Louver-type. 
4.3. Thermostat: factory provided thermostat.  

 
5. CEILING HEATERS: 

5.1. General: Provide ceiling heater designed to be installed in lay-in ceiling with all necessary components for 
a complete installation.  

5.2. Grille: Louver-type. 
5.3. Thermostat: provide remote thermostat.  

 
 

END OF SECTION 15776 
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SECTION 15830 - POWER AND GRAVITY VENTILATORS 
 

PART 1 -GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1. Types of equipment required for this project include the following:  
Roof-Mounted Centrifugal Exhaust Fans 
Ceiling-Mounted Centrifugal Exhaust Fans 

 
2. QUALITY ASSURANCE: 

2.1. UL Compliance: Provide devices electrical components which have been listed and labeled by 
Underwriters Laboratories. 

 
3. SUBMITTALS: 

3.1. Product Data:  Submit manufacturer's specifications, including rated capacities, weights, and installation 
instructions.  

3.2. Wiring Diagrams:  Submit product wiring diagrams clearly indicating all required field electrical 
connections, to include connections between different pieces of equipment. 

3.3. Maintenance Data:  Submit maintenance data for each piece of equipment. 
 
PART 2 - PRODUCTS 
 
4. GENERAL REQUIREMENTS: 

4.1. General:  Except as otherwise indicated, provide standard prefabricated power ventilator units of type and 
size indicated, modified as necessary to comply with requirements, and as required for complete 
installation. 

 
5. CENTRIFUGAL EXHAUST FANS: 

5.1. Roof-Mounted Centrifugal Exhaust Fans: Provide Centrifugal roof-type power ventilators of type, size, 
and capacity as scheduled, and as specified herein.  
5.1.1. Type: Centrifugal fan, direct or belt driven as scheduled.  Provide aluminum weatherproof housing. 

Provide square base to suit roof curb. Provide permanent split-capacitor type motor for direct driven 
fans; capacitor-start, induction-run type motor for belt driven fans. 

5.1.2. Electrical:  Provide non-fusible type disconnect switch at motor adjacent to the fan housing.  
Provide thermal overload protection in fan motor. 

5.1.3. Curbs: Provide factory-supplied insulated metal curbs to fit the base of the roof ventilator. For 
metal roofs, provide custom designed type with design to match building steel surface exactly. 

5.1.4. Bird Screens:  Provide removable bird screens, 1/2" mesh, 16 GA. aluminum or brass wire. 
5.1.5. Dampers: Provide motor-operated opposed blade dampers with linkage in curb base. Dampers shall 

cycle open any time the motor is running. 
 

5.2. Ceiling-Mounted Centrifugal Exhaust Fans:  Provide ceiling mounted fan equal to Greenheck model SP.  
Provide galvanized fan housing and line with 1/2" acoustic lining and with integral back draft damper. 
5.2.1. Arrange discharge for horizontal or vertical as required.  
5.2.2. Provide terminal box internally mounted for motor hookup.   
5.2.3. Mount motor on resilient grommets. 
5.2.4. Provide forward curved fan wheel, having AMCA seal for sound and air rating.  
5.2.5. Provide factory-supplied roof cap. Provide factory-supplied speed control. 

 
PART 3 - EXECUTION 
 
6. INSTALLATION OF EXHAUST FANS: 

6.1. General:  Except as otherwise indicated or specified, install ventilators in accordance with manufacturer's 
installation instructions and recognized industry practices to insure that ventilators serve their intended 
function. 
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6.2. Coordinate ventilator work with work of roofing, walls, and ceilings, as necessary for proper interfacing. 
6.3. Ensure that power ventilators are wired properly, with correct motor rotation, and positive electrical motor 

grounding. 
6.4. Remove shipping bolts and temporary supports within ventilators.  Adjust dampers for free operation. 
6.5. On all pitched roofs and elsewhere as specified, paint exhaust fan and/or hoods to match to roof. 
6.6. Ceiling-Mounted Exhaust Fan: Support with threaded rod and neoprene grommets. Do not support with 

ceiling grid or panel. 
 
7. STARTUP: 

7.1. Prior to startup, all equipment shall be cleaned, belts adjusted and air filter installed. Startup equipment in 
accordance with manufacturer's startup instructions. 

7.2. All deficiencies discovered in the course of performance testing shall be corrected on site, if possible, or 
the defective device/component/equipment shall be replaced and a new item installed.  Testing shall 
resume with equipment repair or replacement. 

 
END OF SECTION 15830 
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SECTION 15841 - LOW PRESSURE DUCTWORK 
 

PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1. Types of low pressure ductwork required for project include the following:  
Cooling/Heating supply and return air system. 
Mechanical exhaust systems. 

1.2. Ductwork components specified herein include the following: 
Ductwork Materials. 
Duct Accessories. 
Outlets and Inlets. 

 
2. QUALITY ASSURANCE: 

2.1. SMACNA Standards:  Comply with SMACNA "Low Pressure Duct Construction Standard" for 
fabrication and installation of low pressure ductwork. 

2.2. NFPA Compliance:  Comply with ANSI/NFPA 90A "Standard for the Installation of Air Conditioning 
and Ventilating Systems" and ANSI/NFPA 90B "Standard for the Installation of Warm Air Heating and 
Air-Conditioning Systems". 

2.3. NFPA Compliance: Comply with NFPA 96 "Cooking Equipment, Vapor Removal".  
2.4. UL Compliance:  Construct, test, and label fire dampers in accordance with Underwriters Laboratories 

(UL) Standard 555 "Fire Dampers and Ceiling Dampers". 
 
3. SUBMITTALS: 

3.1. Product Data:  Submit manufacturer's specifications on manufactured products and factory-fabricated 
ductwork and duct accessories. 

3.2. Record Drawings:  At project closeout, submit record drawings of installed ductwork, duct accessories, 
and outlets and inlets. 

3.3. Product Data: Submit product data on fire dampers. 
3.4. Product Data:  Submit manufacturer's data on outlets and inlets. 

 
PART 2 - PRODUCTS 
 
4. DUCTWORK MATERIALS: 

4.1. 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, oil 
canning, stains and discolorations, and other imperfections, including those which would impair painting. 

4.2. Sheet Metal:  Except as otherwise indicated, fabricate ductwork from galvanized sheet steel complying 
with ANSI/ASTM A 527, lockforming quality, with ANSI/ASTM A 525, G90 zinc coating; mill 
phosphatized for exposed locations. 

4.3. Flexible Duct: Provide factory-made insulated flexible round air duct with reinforced metallic mylar outer 
jacket enclosing a 1 1/2" thick fiber glass insulation wrapped around a continuous inner air barrier of 
double layer polyester, reinforced with an encapsulated steel wire helix. Provide duct with integral hanger 
support, encapsulated in the middle of the jacket tab. 
4.3.1. All flexible duct shall be classified as a type 1 duct. 

 
5. MISCELLANEOUS DUCTWORK MATERIALS: 

5.1. Duct Sealant:  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. 

5.2. Duct Tape: Use Arno C-520, or approved equal, 2" wide duct tape for making duct-to-duct or end 
connections for round flexible duct. 

5.3. Duct Clamps: Use Panduit PLT-H, or approved equal, banding strap for flexible duct connections. 
5.4. Ductwork Support Materials:  Except as otherwise indicated, provide hot-dipped galvanized steel 

fasteners, anchors, rods, straps, trim and angles for support of ductwork.  
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5.4.1. For exposed stainless steel ductwork, provide matching stainless steel support materials. 
5.4.2. For aluminum ductwork, provide aluminum support materials except where materials are 

electrolytically separated from ductwork. 
5.5. Round Duct Tap: Where specified, provide a round duct tap complete with scoop and manual butterfly 

balancing damper.  
5.6. Duct-Connection System: Provide slide-on duct-connection system, Ductmate 25/35 or approved equal. 

Provide system with roll-formed "angles" (with integral mastic sealant built into angle), "corners" (for 
insertion into hollow web of ductmate angle), PVC connection cleats, extruded butyl gasket. 

 
6. METAL DUCTWORK FABRICATION: 

6.1. DIMENSIONS SHOWN ON DRAWING ARE NET OPEN AREA. See Division 15 section "Mechanical 
Insulation" for information on thickness of duct liner (if any). 

6.2. Shop fabricate ductwork in 4, 8, 10 or 12-foot lengths, unless otherwise indicated or required to complete 
runs. 

6.3. Shop fabricate ductwork of gages and reinforcement complying with SMACNA "Low Pressure Duct 
Standards - 5th Edition". 

6.4. Fabricate duct fittings to match adjoining ducts, and to comply with duct requirements as applicable to 
fittings. Limit angular tapers to 30 deg. for contracting tapers and 20 deg. for expanding tapers. Make 
square elbows having 4 gores(90 degree) or 2 gores(45 degrees) as appropriate. 

 
7. DUCT SYSTEM APPLICATIONS: 

7.1. Provide the following type duct system for each specific duct system: 
Cooling/Heating Supply/Return: Lined galvanized steel duct. 
Toilet Exhaust: Lined galvanized duct. 
Grille taps(only where noted): Flexible duct.  
Exterior Ductwork: Lined galvanized steel with slide-on connection system. 

 
8. DUCT ACCESSORIES: 

8.1. Low Pressure Manual Dampers:  Provide dampers of single blade type or multi-blade type, constructed in 
accordance with SMACNA "Low Pressure Duct Standards". 

8.2. Manufactured Turning Vanes:  Provide turning vanes constructed of 1-1/2" wide curved blades set at 3/4" 
O.C., supported with bars perpendicular to blades set at 2" O.C., and set into side strips suitable for 
mounting in ductwork. 
8.2.1. Provide metal turning vanes for fiber duct system and for sheet metal duct systems. 

8.3. Extractor: Provide extractor consisting of bank of curved blades on two inch centers. Assemble so that 
each blade is synchronized with the other and the entire unit pivots on base plate. Unit shall pivot from full 
open to full closed with blades overlapping for full shutoff. Components shall be manufactured from the 
following gages: blades-20ga, base-18 GA., straps-16 GA Provide with linkage with 3/8" square hole for 
external operations. Provide Air-Trac model EX-2 or approved equal. 

8.4. Splitter Damper: Fabricate splitter damper from same material as duct, of the following gages: 
less than 18" max dimension = 22 GA 
larger than 19" max dimension = 16 GA 

8.4.1. Fabricate damper so that length is 3/4 the width of the smaller duct being split. Provide Young No. 
656 3/8" end bearings, No. 660 square CDS 3/8" rod, and Young U-bolts or approved equal. 

8.5. Duct Hardware: Provide duct hardware, manufactured by 1 manufacturer for all items on project. Provide 
the following: 
8.5.1. Extractor Regulator, accessible ceilings: provide with push-pull rod, rod extending through duct 

wall. Provide with locking set-screw on rod. 
8.5.2. Extractor Regulator, inaccessible ceilings: provide Young No. 1, or approved equal, surface-

mounted regulator. Provide with Young No. 660 square CDS 3/8" rod, and Young No. 656 3/8" end 
bearing.  

8.5.3. Splitter Regulator: Provide Young No. S-900 3/8" steel rod air-split regulator, or approved equal. 
Provide with cadmium plated steel rod, 3 1/2 turns to the inch. Substitute Young No. 1 regulator for 
the standard regulator. 

 



Grimes & Associates ADDITIONS & RENOVATIONS Klondike I.S.D. 
Consulting Engineers, LP PHASE II Lamesa, Texas 
 

15841-3 

9. AIR DISTRIBUTION DEVICES: 
9.1. General: Provide manufacturer's standard ceiling, wall, floor, and/or duct air distribution devices where 

shown; of size, shape capacity and type indicated; constructed of materials and components as indicated, 
and as required for complete installation. 

9.2. SubStrata Compatibility:  Provide diffusers, grilles,  and/or registers with border styles that are compatible 
with adjacent ceiling/wall/floor systems.  Refer to general construction drawings and specifications for 
types of ceiling, wall, and/or floor systems which will contain each type of air distribution devices. 

9.3. Types:  Provide devices of type, capacity and with accessories and finishes as necessary for a complete 
installation. The drawings indicate the general style device, i.e. "L", "P", "S", etc. Provide air distribution 
devices complying with the following requirements unless noted otherwise: 
9.3.1. "L" (Louver-Face) Grilles: Provide square housing, core of concentric louvers, square or round duct 

connection, and opposed blade damper. Provide full-face louvers unless specifically approved 
otherwise. 
Manufacturer: Metalaire 5000 Series 
Panel Size: 24"x24" (for T-bar ceiling. 
Color: White 
Material: Aluminum only (steel not acceptable) 
Pattern: 4-way 

9.3.2. "BW" (Adjustable Blade, Wall) Grilles: Provide rectangular housing, double deflection blades and 
opposed blade damper. 
Manufacturer: Metalaire VHD Series 
Surface-mount. 
Color: Satin aluminum. 
Material: Aluminum only (steel not acceptable) 
Pattern: Double deflection 

9.3.3. "BW" (Fixed Blade, Wall, Return) Grilles: Provide rectangular housing, single deflection blades. 
Manufacturer: Metalaire RH Series 
Surface-mount. 
Color: Satin aluminum. 
Material: Aluminum only (steel not acceptable) 
Pattern: Single deflection 

9.3.4. "P" (Perforated-Face) Grilles: Provide perforated face with square housing, core of square 
concentric louvers (mounted to diffuser housing above perforated panel (grilles having louvers 
mounted to perforated panel are not acceptable), square or round duct connection. 
Manufacturer: Metalaire 7000 Series 
Panel Size: 24"x24": for T-bar ceiling. 
Color: White 
Material: Aluminum only (steel not acceptable) 

9.3.5. "CD" (Concentric Diffuser): Provide anodized aluminum concentric diffuser. Provide with non-
adjustable blades and aluminum eggcrate (plastic eggcrate will not be acceptable). Diffuser box shall 
be factory-constructed of 1" thick, 3.5# density duct board, fabrication according to SMACNA 
standards. Concentric transition shall be formed of fiberglass. Diffuser shall be 2'x4' (and fit into 
standard lay-in ceiling). Provide with anti-sweat gasket permanently attached to diffuser. 
Manufacturer: RFI series 510 
Color: Anodized Aluminum 
Material: Aluminum only (steel not acceptable) 

9.3.6. "D" (Drum Louver): Provide anodized aluminum adjustable cylindrical drum louver. Providse with 
1" border frames, gasket around rotable drum, deflection louvers, and nylon bearings. 
Manufacturer: Metalaire RL Roto-Louver 
Color: Anodized Aluminum 
Material: Aluminum only (steel not acceptable) 

9.4. Diffuser Mountings: Provide diffusers with flush perimeter flange and gasket to seal against ceiling (non 
lay-in ceilings only) or provide diffuser housing sized to fit between ceiling exposed suspension tee bars 
and rest on top surface of tee bar (lay-in ceilings). 
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9.5. Supply/Exhaust Dampers: Provide adjustable opposed blade damper assembly, key operated from face of 
diffuser/grille on all supply and exhaust diffuser or grilles unless specified otherwise. 

9.6. Diffuser Accessories: Provide curved blade extractor mounted on adjustable frame to product air scooping 
action in duct at diffuser take-off. Provide tools designed to fit through diffuser face and operate volume 
control device and/or pattern adjustment. 

9.7. Diffuser Finishes: Provide semi-gloss white enamel prime finish unless specified otherwise. 
 
PART 3 - EXECUTION 
 
10. INSTALLATION OF ABOVE-GRADE DUCTWORK: 

10.1. General:  Assemble and install ductwork in accordance with recognized industry practices which will 
achieve air tight (5% leakage) and noiseless (no objectionable noise) systems, capable of performing each 
indicated service.  Install each run with minimum of joints.  Align ductwork accurately at connection, 
within 1/8" misalignment tolerance and with internal surfaces smooth.  

10.2. Seal ductwork, after installation, to seal class recommended, and method prescribed in SMACNA "Low 
Pressure Duct Standards - 5th Edition".  

10.3. Complete fabrication of work at project as necessary to match shop-fabricated work and accommodate 
installation requirements. 

10.4. Locate ductwork runs vertically and horizontally and avoid diagonal runs wherever possible. 
10.5. Hold ducts close to walls, overhead construction, columns and other structural and permanent-enclosure 

elements of building.  Limit clearance to 1/2" 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.   

10.6. Wherever possible in finished and occupied spaces, conceal ductwork form view, by locating in 
mechanical shafts, hollow wall construction or above suspended ceilings.  Do not encase horizontal runs in 
solid partitions, except as specifically shown. 

10.7. Coordinate layout with suspended ceiling and lighting layouts and similar finished work.  
10.8. Where ducts pass through interior partitions and exterior walls, conceal space between construction 

opening and duct or duct-plus-insulation with sheet metal flanges of same gage as duct.  Overlap opening 
on 4 sides by at least 1-1/2". 

10.9. Coordinate duct installations with installation of accessories, dampers, coil frames, equipment, controls 
and other associated work of ductwork system. 

10.10. Connections Between RTU's and Concentric Diffusers: Route flex duct straight down from RTU to 
associated concentric diffuser. Do not route duct horizontally. Ensure tight connections at RTU and 
diffuser. 

10.11. Roof-Mounted Ductwork: Provide Duct-mate duct for all roof-mounted ductwork. Mount duct directly 
on 4"x4" roof-curbs; do NOT mount duct suspended in air on support-legs. 

 
11. INSTALLATION OF ABOVE-GRADE DUCT SUPPORTS: 

11.1. Support ductwork in manner complying with SMACNA "Low Pressure Duct Standards - 5th Edition" 
hangers and supports section. 

11.2. Support ducts rigidly with suitable ties, braces, hangers and anchors of type which will hold ducts true-
to-shape and to prevent buckling. 

11.3. Install hangers close to transverse joints of main ducts and branches, clinch collar branch connections 
and the first branch elbows after nested splits. 

11.4. Locate hangers of ducts penetrating wall(or partitions) as though the walls will contribute no support to 
the duct. 

11.5. Install hangers in pairs on exact opposite sides of duct. 
11.6. Maintain hanger spacing intervals less than or equal to the specified maximums. 
11.7. Install hangers at the midpoint of small and medium size horizontal vaned square elbows. On wide vaned 

square elbows, install additional hangers at maximum allowed intervals measured along the heel lines of 
the elbows. 

11.8. Provide at least one set of hangers for short branches 3 ft or less in length. 
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11.9. Provide each duct riser with a minimum of two supports completely spanning the shaft opening at each 
floor. One pair of supports may be used to support more than one duct riser, provided that the strength of 
the supports in increased appropriately. 

11.10. Support duct risers, located between floors that are more than 15 ft high at each floor and halfway 
points between floors. The distance between intermediate supports on very high floors shall not exceed 12 
ft. Intermediate hangers shall be supported from an adjacent wall or from hung rods attached to the floor 
above. 

11.11. Provide one or more sets of hangers for equipment in duct runs as recommended by the manufacturer. 
11.12. Locate duct hangers approximately: 

- 2 to 24 inches from flexible connectors 
- 12 to 36 inches from main duct to first hanger of long branch ducts. 
- 2 to 12 inches from ends of all branch ducts. 
- 2 to 24 inches from fire damper breakaway joints. 
- 6 to 12 inches from transverse joints of ducts whose lengths are the same as specified hanger 
intervals. 
- 6 to 12 inches from one side of walls or partitions penetrated by ducts. 

11.13. Space hangers approximately: 
Ducts with areas up to 4 sq ft may have their hangers spaced up to 8 ft apart. 
Ducts with areas 4.1 to 10 sq ft may have their hangers spaced not more than 6 ft apart. 
Ducts with areas over 10 sq ft may have their hangers located up to 4 ft apart. 

 
12. INSTALLATION OF FLEXIBLE DUCT: 

12.1. Supporting Duct: Hang the duct `so as to not compress the duct. Provide support shield as necessary. 
12.2. Bending Duct: Do not make bends in duct greater than 45 degrees. (For direction changes in excess of 

45 degrees use round sheet metal elbow.) Minimum bending radius 1/2 the duct diameter.  
12.3. Do not compress duct during installation, using only that length necessary for the installation. 
12.4. Tap-In Connection: Roll back outer jacket and insulation and approximately 3", exposing inner air 

barrier core. Slide core over tap-in collar a minimum of 2". Tape core to collar with two wraps of 2" wide 
duct tape, rubbing each wrap with sufficient pressure to activate pressure sensitive adhesive. Pull insulation 
and outer jacket over the inner core seal and tape outer jacket to collar with two wraps of 2" wide duct 
tape, wrapping in a helical fashion. Install metal clamping band or Panduit PLT-H strap over taped joint. 
Install band far enough back to clamp both outer jacket and inner core. Tighten band snugly using Panduit 
tension/cutoff tool #GS4H-120; hand-tightening is not acceptable. 

 
13. INSTALLATION OF DUCT HARDWARE: 

13.1. Extractor: Install regulator so that is accessible from ceiling space. Install regulator opposite specified 
end bearing (if duct in excess of 8" in width, measured parallel with the regulator rod. Position regulator so 
that full range of extractor is available. Install components airtight. 

13.2. Splitter: Install splitter regulator so that full damper adjustment is possible. 
 
14. INSTALLATION OF OUTLETS AND INLETS: 

14.1. General:  Install outlets and inlets in accordance with manufacturer's written instructions and in 
accordance with recognized industry practices to insure that products serve intended functions. 

14.2. Coordination with other work, including ductwork and duct accessories, as necessary to interface 
installation of outlets and inlets with other work. 

14.3. Locate ceiling air diffusers, registers, and grilles, as indicated on general construction "Reflected Ceiling 
Plans".  Unless otherwise indicated, locate units in center of acoustical ceiling modules. 

14.4. Slot Diffusers: Support slot diffuser plenums from structure above. Install using factory-supplied 
alignment keyway and spline. Provide all accessories(end caps, etc.) necessary for complete installation. 
Connect to trunk duct using flexible duct. Make connections to supply air plenum as described in flex duct 
installation instructions. Adjust all slot diffusers to ensure positive air flow throughout the room. 

 
15. CLEANING AND PROTECTION: 
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15.1. Clean ductwork internally, unit-by-unit as it is installed, 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. 

15.2. Strip protective paper from stainless ductwork surfaces, and repair finish wherever it has been damaged. 
15.3. Temporary Closure:  At ends of ducts which are not connected to equipment or air distribution devices at 

time of ductwork installation, provide temporary closure of polyethylene film or other covering which will 
prevent entrance of dust and debris until time connections are to be completed. 

 
END OF SECTION 15841 
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SECTION 15904 - AUTOMATIC TEMPERATURE CONTROLS 
 
PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1. Furnish, install, start-up and commission automatic temperature control systems specified below 
consisting of programmable thermostats/controllers, cabling, routers, web server software, server 
hardware, client hardware and technical support. 

1.2. The control system shall consist of a high-speed, peer-to-peer network of DDC controllers and a web-
based operator interface. Depict each mechanical system and building floor plan by a point-and-click 
graphic. A web server with a network interface card shall gather data from this system and generate web 
pages accessible through a conventional web browser on each PC connected to the network. Operators 
shall be able to perform all normal operator functions through the web browser interface. 

1.3. Provide a programmable communicating room controller for use in commercial heating and air 
conditioning, utilizing a high speed microprocessor to provide on-off and variable control in a variety of 
single zone roof-top unit, heat pump, fan coil and unit ventilator applications.  

 
2. QUALITY ASSURANCE: 

2.1. UL Compliance: Provide devices electrical components which have been listed and labeled by 
Underwriters Laboratories. 

2.2. Provide all devices by single manufacturer. 
2.3. Supplier to check all specified control elements for compatibility with submitted equipment and shall 

certify that all control components will satisfy operational requirements with the submitted equipment. 
 
3. SUBMITTALS: 

3.1. Product Data:  Submit manufacturer's specifications, including installation instructions.  
3.2. Wiring Diagrams:  Submit product wiring diagrams clearly indicating all required field electrical 

connections, to include connections between different pieces of equipment. 
3.3. Maintenance Data:  Submit maintenance data for each piece of equipment.  
3.4. Include all data above in maintenance manual and as digital copy on rewritable CD. 

 
PART 2 - PRODUCTS 
 
4. PROGRAMMABLE TEMPERATURE CONTROL SYSTEM: 

4.1. Provide programmable HVAC control system consisting of routers, servers, controllers, thermostats and 
cabling. 

A. Communications: Web server or client workstation and controllers shall communicate using BACnet 
protocol. Web server or workstation and control network backbone shall communicate using ISO 8802-3 
(Ethernet) Data Link/Physical layer protocol and BACnet/IP addressing as specified in ANSI/ASHRAE 
135-2004, BACnet Annex J.  

1. Provide BACnet/Ethernet routers/gateways to facilitate computer interconnect to LAN/WAN or 
Internet. 

a.  Provide web server (IBM-compatible PC) with a minimum of:  

b. Intel Dual Core 3.0 GHz processor 

c. 2 GB RAM 

d. 250 GB hard disk providing data at 100 MB/sec 

e. 48x CD/RW-ROM drive 

f. Serial, parallel, and network communication ports and cables required for proper system 
operation 
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2. The controller shall initially be provided with on-board ability to communicate over a BACnet 
network to the building automation system, but also have the ability to operate in a stand-alone 
mode when needed.  The controller shall conform to the Advanced Application Controller (B-
AAC) Standard Device Profile as defined in ANSI/ASHRAE (BACnet) Standard 135-2004 
Annex L.  Networking shall utilize an EIA-485 port for native BACnet communications over high 
speed ARCNET 156 kbps or BACnet MS/TP. 

4.2. System Capabilities: The system shall have the following capabilities. 
4.2.1. Provide one thermostat for each RTU, so that each device is controlled uniquely. 
4.2.2. Provide all necessary hardware and software so that operators may communicate with any RTU unit 

via the school’s intra-net (LAN). 
4.2.3. Thermostat Controller Features: 

Optimum start/stop, 
Multiple operation periods (minimum two periods per day), 
Automatic heat/cool changeover, 
Setback temperature operation, 
Staggered restart (will prevent two or more compressors from starting at the same time), 
Vacation mode (single keystroke resets to vacation set points), 
Fan operation controls (fan can run continuously or intermittently), 
Override setback for up to three hours (duration shall be programmable), 
Remote setting of zone set point (via software) by management, 

4.2.4. Thermostat Controller Specification: 
Controller operation will be determined by a 16-bit high speed microprocessor with 1 Mbyte flash and 

512 Kbyte of RAM memory.  The controller shall also utilize a separate communications co-
processor to allow separate handling of network communications.  The controller shall utilize 
a real-time clock with battery back-up for standalone operation and trend storage.  The 
battery furnished with the controller shall be a 7-year Lithium BR325 that provides a 
minimum of 10,000 hours of data retention during a power outage, 

The controller shall uniquely be able to 1) access and utilize one of 12 different standard sequences for 
the appropriate piece of equipment being controlled, and 2) be able to accommodate a 
custom, graphically programmed sequence operation that is downloaded to the controller.  
Room controllers as required by this section that cannot accommodate a custom sequence of 
operation are unacceptable, 

The controller shall contain at minimum the following: six (6) digital relay outputs (triacs 
unacceptable), four (4) universal inputs, and two (2) 1-10 VDC analog outputs.  Built into the 
controller shall be a precise, 10K Ohm thermistor with a +0.36 ºF (.2 ºC) standard accuracy 
and less than a 0.18 ºF (0.01 ºC) drift over a ten year span, and requires no maintenance or 
calibration over the life of the device, 

The controller shall also support a sub-network that allows the connection of up to four room sensors 
for averaging or high/low selection, 

Controller function shall be accessed via a keypad and large, easy to read LCD display to control 
heating and cooling setpoints (when permitted by management), schedules, local override, 
clock function, as well as to observe zone and outside air temperatures.  A local access port 
shall be provided for start-up and troubleshooting of the controller, 

The controller shall be able to store in on-board memory a minimum of 288 samples of trend data for 
each of the 12 I/O points of control that are connected to the controller.  All trend data storage 
will be at the controller with no dependency on a central controller or computer for trend 
collection.  Systems requiring a master controller or PC to be on-line for normal trend 
collection are unacceptable and not approved, 

Automated Logic Corporation RC642D or approved equal. 
4.2.5. Control cables: Provide cable from thermostats which links thermostats and internet/intranet hub or 

switch. 
4.2.6. Software, etc: Provide software to create or edit the following: system database, system graphics, 

custom programs and WAP graphic interface. 
 
PART 3 - EXECUTION 
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5. INSTALLATION OF CONTROL DEVICES: 
5.1. Inspection: Examine areas and conditions under which control devices are to be installed. Do not proceed 

with work until unsatisfactory conditions have been corrected in manner acceptable to Owner. 
5.2. Thermostat: Install on indicated wall, 48" AFF. 
5.3. General: Install control devices in accordance with manufacturer's installation instructions. Install units 

firmly anchored in locations indicated. 
5.4. Electrical Wiring: Install electrical devices furnished by manufacturer. Furnish copy of manufacturer's 

wiring diagram submittal to electrical contractor.  
5.5. Program Devices: Contractor shall coordinate with Engineer and Owner to determine the desired 

operational schedule. Contractor shall program all programmable devices in accordance with Owner's 
desired schedule and shall demonstrate the complete programming sequence to Owner's personnel. Include 
within the maintenance manual a typewritten copy of the desired control scheme. 

5.6. Graphic Programming: Include in bid the time necessary to develop a graphic interface, a minimum of 
twenty-four hours.  

5.7. Test Controls: Test controls and demonstrate compliance with requirements. Replace damaged or 
malfunctioning controls and equipment. 

5.8. All deficiencies discovered in the course of performance testing shall be corrected on site, if possible, or 
the defective device/component/equipment shall be replaced and a new item installed.  Testing shall 
resume with equipment repair or replacement. 

 
END OF SECTION 15904 
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SECTION 15983 - TESTING, ADJUSTING, AND BALANCING 
 
PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK 

1.1. Component types of testing, adjusting, and balancing specified in this section includes the following as 
applied to mechanical equipment: 
1.1.1. Air Systems - Adjust balance system components so that specified parameters (CFM, % O.A., etc.) 

are met. 
1.1.2. Control - Manipulate all controls while observing system response to determine that desired space 

conditions may be achieved.  
1.2. Work to be performed by independent contractor. 

 
2. QUALITY ASSURANCE: 

2.1. Industry Standards:  Comply with SMACNA "Manual for the Balancing and Adjustment of Air 
Distribution Systems" recommendations pertaining to measurements, instruments and testing, adjusting and 
balancing, except as otherwise indicated. 

 
3. SUBMITTALS: 

3.1. Submit certified test reports signed by Test and Balance Supervisor who performed TAB work. 
3.2. Include identification and types of instruments used and their most recent calibration date with submission 

of final test report. 
3.3. Maintenance Data:  Include in maintenance manuals, copies of certified test reports. 

 
4. JOB CONDITIONS: 

4.1. Do not proceed with testing, adjusting, and balancing work until work has been completed and is 
operable.  Ensure that there is no latent residual work still to be completed. 

4.2. Do not proceed until work scheduled for testing, adjusting, and balancing is clean and free from debris, 
dirt and discarded building materials. 

 
PART 2 - PRODUCTS 
 
5. No comments 
 
PART 3 - EXECUTION 
 
6. GENERAL:  

6.1. 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. 

6.2. Test, adjust and balance environmental systems and components, as indicated, in accordance with 
procedures outlined in applicable standards.  

6.3. Patch holes in insulation, ductwork and housing, which have been cut or drilled for test purposes, in 
manner recommended by original Installer. 

6.4. 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. 

6.5. Prepare a report of recommendations for correcting unsatisfactory mechanical performances when system 
cannot be successfully balanced; including, where necessary, modifications which exceed requirements of 
contract documents for mechanical work. 

6.6. Retest, adjust and balance systems subsequent to significant system modifications, and resubmit test 
results.  

 
END OF SECTION 15983 
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SECTION 16055 - ELECTRICAL IDENTIFICATION 
 
PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1.  Types of electrical identification specified in this section include the following: 
 Engraved Plastic Signs. 
 Hand-written circuit labeling. 
 
2. QUALITY ASSURANCE: 

2.1. UL Compliance:  Comply with applicable portions of UL safety standards pertaining to electrical marking 
and labeling identification systems. 

2.2. NEC Compliance:  Comply with NEC as applicable to installation of identifying labels and markers for 
wiring and equipment. 

 
3. SUBMITTALS: 

3.1. Product Data:  Submit manufacturer's product specifications and installation instructions for each 
identification material and device required.  Include data substantiating that materials comply with 
requirements. 

 
PART 2- PRODUCTS 
 
4. ELECTRICAL IDENTIFICATION MATERIALS: 

4.1. Engraved Plastic-Laminate Signs:  Provide engraving stock melamine plastic laminate, complying with FS 
L-P-387, in sizes and thickness indicated, engraved with engraver's standard letter style of sizes and 
wording indicated, black and white core (letter color) except as otherwise indicated, punched for 
mechanical fastening except where adhesive mounting is necessary because of substrate. 
4.1.1. Provide single line of text (except as otherwise indicated); 1/2" high lettering on 1-1/2" high sign (2" 

high where 2 lines are required), white lettering in black field. 
4.1.2. Thickness:  1/8", except as otherwise indicated. 
4.1.3. Fasteners:  Self-tapping stainless steel screws, except contact-type permanent adhesive where screws 

cannot or should not penetrate substrate. 
4.1.4. Provide Seton Style EB or equivalent engraved plastic signs with normal Gothic style lettering. 
4.1.5. Lettering: Coordinate names, abbreviations and other designations used in electrical identification 

work with corresponding designations shown, specified or scheduled on Electrical Drawings. 
4.2. Hand-Written Circuit Labeling: Use Markal Paintstik, or approved equal for handwritten circuit labeling. 

 
PART 3 - EXECUTION 
 
5. APPLICATION: 

5.1. Engraved signs: Install engraved plastic-laminate sign on each major unit of electrical equipment in 
building. Provide signs for each unit of the following: 
5.1.1. Dimmer panels (under alternate #2). 
5.1.2. Disconnect switches. 
5.1.3. Switch Gear.. 
5.1.4. Electrical Panels. 

5.2. Hand-written labels: Label each j-box, etc. adjacent receptacles indicating the associated circuit/dimmer 
identification. 

 
6.  INSTALLATION: 

6.1. Install identification after completion of painting. 
6.2. Install signs and/or labeling at location for best convenience of viewing without interference with operation 

and maintenance of equipment.  Secure to substrate with fasteners, except use adhesive where fasteners 
should not or cannot penetrate the substrate. 

END OF SECTION 16055 
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SECTION 16110 - BASIC ELECTRICAL MATERIALS AND METHODS 
 
PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1. Items discussed includes, but is not limited to, the following: 
Raceways. 
Conductors. 
Boxes and Fittings. 
Taps and Splices. 

 
2. QUALITY ASSURANCE: 

2.1. NEMA Compliance:  Comply with applicable requirements of NEMA standards pertaining to raceways 
and with ANSI C 134.1 (NEMA Standards Pub No. OS 1) as applicable to sheet-steel outlet boxes, device 
boxes, covers and box supports. 

2.2. UL Compliance and Labeling:  Comply with provisions of UL safety standards pertaining to electrical 
raceway systems, wire, cable, connectors, boxes and fittings and provide all items UL-listed and labeled. 

2.3. NEC Compliance:  Comply with requirements as applicable to construction and installation of raceway 
systems, electrical wire, cable, connectors, boxes and fittings. 

 
3. SUBMITTALS: 

3.1. Product Data:  Submit manufacturer's data including specifications, installation instructions and general 
recommendations, for each device or component required. This includes raceways, conductors, connectors, 
boxes, etc. 

3.2. Connectors: Submit manufacturer's code scheme for matching compression connector and die. 
 
PART 2 - PRODUCTS 
 
4. METAL CONDUIT AND TUBING: 

4.1. General:  Provide metal conduit as indicated. 
4.1.1. Rigid Steel Conduit: FS WW-C-0581 and ANSI C80.1 
4.1.2. Rigid Metal Conduit Fittings:  FS W-F-408. 
4.1.3. Electrical Metallic Tubing(EMT):  FS WW-C-563 and ANSI C80.3. 
4.1.4. EMT Fittings:  FS W-F-408. Provide only compression-type fittings; "set-screw" fittings will not be 

accepted. 
4.1.5. Flexible Metal Conduit:  FS WW-C-566, Type 2: Zinc-coated steel. 
4.1.6. Flexible Metal Conduit Fittings:  FS W-F-406, Type 1, Class 1, and Style A. 
4.1.7. Liquid-Tight Flexible Metal Conduit:  Provide liquid-tight flexible metal conduit; construct of 

single strip, flexible, continuous, interlocked, and double-wrapped steel; galvanize inside and outside; 
coat with liquid-tight jacket of flexible polyvinyl chloride (PVC). 

4.1.8. Liquid-Tight Flexible Metal Conduit Fittings:  FS W-F-406, Type 1, Class 3, Style G. 
 
5. METAL SURFACE RACEWAY: 

5.1. General: Provide surface mounted raceways at locations shown. 
5.1.1. Comply with Fed Spec W-C-582 and UL. 
5.1.2. Provide UL listed and labeled components and devices. 
5.1.3. All metal surface raceway shall be Wiremold, or approved equal. 

5.2. Two-Section Surface mounted Raceway: 
5.2.1. Provide Wiremold 4000 series or approved equal. Provide with adequate wire-capacity to route 

all the indicated circuits and still leave 25% (minimum) available for future circuits. 
5.2.2. Provide with one section for communications wiring and one section for power wiring. 
5.2.3. Provide with factory supplied fitting for recessed receptacles. Provide with cover plate with knock-

out for telephone outlet. 
5.3. One-Section Surface mounted Raceway: 

5.3.1. Provide Wiremold 600 series or approved equal. 
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6. NONMETALLIC CONDUIT AND DUCTS: 

6.1. General:  Provide heavy wall rigid nonmetallic conduit as manufactured by Carlon. Provide schedule 40, 
90 deg C, Ul-listed PVC. 

6.2. Underground PVC Plastic Utilities Duct:  ANSI/NEMA TC 6, Type 1 for encased burial in concrete, 
Type II for direct burial. 

6.3. PVC and ABS Plastic Utilities Duct Fittings:  ANSI/NEMA TC 9, match to duct type and material. 
 
7. WIRE AND CABLE: 

7.1. General: Provide wire, cable and connectors of manufacturer's standard materials, as indicated by 
published product information; designed and constructed as recommended by manufacturer, and as 
required for the installation. 

7.2. Provide factory-fabricated wire of sizes, ratings, materials and types indicated for each service.  
UL Type:  THHN. 
UL Type:  THW. 
Material:  Copper. 
Conductors:  Solid (AWG 20 to AWG 8 only). 
Conductors:  Concentric-lay-stranded (standard flexibility). 
Outer Covering:  Thermoplastic. 

 
8. CONNECTORS: 

8.1. Provide UL-listed and labeled components and devices. 
8.2. Crimp-Type Compression Connectors (all copper conductors No. 8 AWG and larger): Provide high 

conductivity copper crimp-type; Ilsco "CT" series for straight splices or "AH" series for tap splices, or 
approved equal. Comply with UL486. Provide color-coded between connector and die. 

8.3. Twist-On Connectors (all copper conductors no. 18 thru no. 10 AWG): Provide twist-on wire joints at 
outlet box taps, Thomas & Betts series "PT" or approved equal. 

8.4. Heat Shrinkable Tubing: Provide heavy-duty protective covering, rated for 600 volts, 90 deg C, designed 
for 3:1 shrink ratio. Provide Steel City type "HS" or approved equal. 

8.5. Tap Connectors: Provide factory-supplied, insulated tap conductor, NSI Industries IPLD Series or 
approved equal. Provide with wire entry ports on either side of the connector. Provide with removable 
plugs to cover the entry ports not used. No exceptions without prior approval. 

 
9. FABRICATED BOXES: 

9.1. Interior Outlet Boxes:  Provide galvanized flat rolled sheet steel interior outlet wiring boxes, of types, 
shapes and sizes, including box depths, to suit each respective location and installation; construct with 
stamped knockouts in back and sides, and with threaded screw holes with corrosion-resistant screws for 
securing box covers and wiring devices. 
9.1.1. Interior Outlet Box Accessories:  Provide outlet box accessories as required for each installation, 

including mounting brackets, wallboard hangers, extension rings, fixture studs, cable clamps and metal 
straps for supporting outlet boxes, which are compatible with outlet boxes being used and fulfilling 
requirements of individual wiring situations.  Choice of accessories is Installer's option. 

9.2. Junction and Pull Boxes:  Provide galvanized code-gage sheet steel junction and pull boxes, with screw-
on covers; of types, shapes and sizes, to suit each respective location and installation; with welded seams 
and equipped with stainless steel nuts, bolts, screws and washers. 

9.3. Conduit Outlet Bodies and Cast Device Boxes: Provide galvanized cast-metal conduit bodies, of types, 
shapes and sizes, to suit respective locations and installation, construct with threaded-conduit-entrance 
ends, removable covers, cover gaskets, and corrosion-resistant screws. Provide Appleton or approved 
equal. 

9.4. Bushings, Knockout Closures, and Locknuts:  Provide corrosion-resistant punched-steel box knockout 
closures, conduit locknuts and malleable iron conduit bushings, offset connector, of types and sizes to suit 
respective uses and installation.  

 
10. JUNCTION/SPLICE BOXES: 
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10.1. Provide 24x24x4 code gauge boxes with galvanized steel surfaces. Provide with hinged door, lock and 
painted surfaces. Provide trim ring to install flush in wall. 

10.2. Provide in ground, high strength Fiberglass splice box with a 6500 lbs. rated heavy duty lid. 
 
PART 3 - EXECUTION 
 
11. INSTALLATION OF ELECTRICAL RACEWAYS: 

11.1. Install electrical raceways where indicated; in accordance with manufacturer's written instructions, 
applicable requirements of NEC and NECA "Standard of Installation", and complying with recognized 
industry practices. 

11.2. All conduit shall be run in a manner acceptable to the Engineer. When requested by the Owner or 
Engineer, a complete conduit system layout shall be submitted for approval for each floor or section under 
construction before permanent support or location is made.  

11.3. All conduit shall be installed as a complete system without wires and shall be continuous from outlet to 
outlet and from fitting to fitting. A run of conduit from between outlet and outlet or between outlet and 
fitting shall not contain more than the equivalent of four 90 deg bends, including those bends located 
immediately at the outlet or fitting. 

11.4. No feeder conduit shall be longer than 80 feet between junction boxes or cabinets unless there are no 
direction changes and only a straight in-line pull of wire is required. In such straight-in-line runs the 
distance between cabinets or boxes may be increased to 100 feet. 

11.5. Coat under floor metal raceways with bitumastic type protective coating prior to placing concrete. 
11.6. Complete installation of electrical raceways before starting installation of cables/wires within raceways. 
11.7. Flexible Metal Conduit: Provide only above suspended ceilings and only for lighting fixture "whips". All 

other applications use liquid-tight flexible metal conduit. 
11.8. Liquid-tight flexible conduit: Provide for motor connections, and for other electrical equipment 

connections where subject to movement and vibration.  
11.9. Below-Grade Conduit: No less than 3'-0" prior to penetrating floor slab, change under floor conduit to 

EMT or rigid steel conduit. Provide concrete-tight fittings and coat conduit as specified in this section. 
11.10. Conduit Used as "Ground" Path: This electrical installation shall consist of a complete "green-wire" 

ground system, i.e. each electrical device shall be grounded with a separate ground wire and shall not rely 
on the conduit system for ground path. This in no way release the Contractor from complying with NEC 
requirements to install all conduits completely grounded. 

11.11. Minimum Conduit Size: The minimum conduit size acceptable on this project is 3/4" unless specifically 
approved by the Engineer. 

 
12. SPECIAL RACEWAY SYSTEMS: 

12.1. Mechancial-Related Conduits: 
12.1.1. General: All HVAC control conduit shall be run in EMT conduit, unless specifically stated 

otherwise. No exposed wiring shall be allowed. All control devices may not be shown on both the 
"mechanical" and "electrical" drawings. See Section 15000, paragraph titled "Mechanical-Electrical 
Coordination". Review all drawings and/or specification sections for information on control 
requirements PRIOR TO SUBMITTING BID.  

12.1.2. Special Systems: There are a number of mechanical systems which require special electrical 
controls. Electrical contractor must review mechanical specifications and coordinate with mechanical 
contractors to determine complete requirements for each of these systems. These systems include, but 
are not listed to the following: 

Domestic hot water circulating pumps: See section 15140. 
Auto control (thermostats, sensors, etc.): See section 15904. 

12.2. Speaker Conduit: Route 3/4" EMT conduits from indicated speaker locations to electrical room and 
terminate in 12"x12" junction box, located 5'-0" A.F.F. 

12.3. Fire Alarm Conduit: Route 1/2" EMT conduits from fire alarm devices to fire alarm control panel located 
in electrical room.  

12.4. Computer Communication Conduits: 
12.4.1. General: Provide all computer conduit with pull wire. 
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12.4.2. In-Wall Communications Conduit for Individual Outlet: Provide 3/4" EMT conduit from 
communications outlet location (consisting of standard j-box) to ceiling space or otherwise as shown. 

12.4.3. In-Wall Communications Conduit Serving Two-Section Surface-Mounted Raceway (SMR): 
Provide 2" EMT conduit from SMR location to ceiling space or otherwise as shown. 

 
13. INSTALLATION OF WIRE AND CABLE: 

13.1. General:  Install electrical cables, wires and connectors as indicated, in compliance with manufacturer's 
written instructions, applicable requirements of NEC and NECA's "Standard of Installation", and in 
accordance with recognized industry practices.  

13.2. Coordinate cable and wire installation work with electrical raceway and equipment installation work, as 
necessary for proper interface.  

13.3. Pull conductors together where more than one is being installed in a raceway. 
13.4. Use pulling compound or lubricant, where necessary; compound must not deteriorate conductor or 

insulation. 
13.5. Use pulling means, including fish tape, cable or rope which cannot damage raceway. 
13.6. Install exposed cable, parallel and perpendicular to surfaces or exposed structural members and follow 

surface contours, where possible.   
13.7. Keep conductor splices to minimum. 
13.8. Install splices and tapes which have mechanical strength and insulation rating equivalent-or-better than 

conductor. 
13.9. Use splice and tap connectors which are compatible with conductor material. 
13.10. Color Coding: Provide conductors with colored insulation complying with the following schedule: 

120/208V System: 
Phase A: Black. 
Phase B: Red. 
Phase C: Blue. 
Neutral: White or Gray. 
Ground: Green. 
Switch Leg: Black w/ White, Red w/ White., Blue w/ White. 

13.10.1. ALL SERVICE, FEEDER AND BRANCH CONDUCTORS ARE TO BE SO CODED. 
13.10.2. All wiring No. 8 and larger shall be black and shall be marked with color banding tape as 

specified. All phase conductors, neutral and equipment ground conductors shall each be marked with 
colored tape. This tape marking shall be applied at the breakers, mains, and in all wire way, pull box, 
auxiliary gutter, junction box, motor terminal box and transformer enclosure. In wire ways and 
auxiliary gutters longer than two feet, install tape marking every four feet of wiring in the raceway. 

13.11. Wiring Sizing: No conductor smaller than #12 shall be used. In the case of #12 "home runs" over 75 
feet in length resize in accordance with the following: 
75 to 125 feet: #10 AWG. 
125 feet+: #8 AWG. 
13.11.1. The sizing of all wire except remote control wire shall be accomplished in the case of both feeder 

and branch circuits by conforming to the following provisions: 
120/208V: 2.0% at max load with 90% power factor. 

13.12. Neutral Wires for IG Receptacles: Provide a separate neutral wire for each circuit serving IG 
receptacles. Do NOT combine neutrals for the various circuits. 

13.13. Grounding IG Receptacles: Provide a separate ground wire from the isolated ground “pigtail” that 
comes with the receptacle to the ground terminal in the panel board. It is acceptable for receptacles which 
are fed from the same circuit) to share isolated ground wires. Do NOT combine ground wires from separate 
circuits. 

13.14. Speaker:  Provide 2 ea #18 conductors to each speaker and classroom bell, or otherwise as required by 
the manufacturer. It is the Contractor's responsibility to coordinate on this item. 

 
14. ADJUSTING AND CLEANING: 

14.1. Upon completion of installation of raceways, inspect interiors of raceways; remove burrs, dirt and 
construction debris. 
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15. FIELD QUALITY CONTROL: 
15.1. Prior to energization, test cable and wire for continuity of circuitry, and also for short circuits.  Correct 

malfunctions when detected. 
15.2. Subsequent to wire and cable hook-ups, energize circuitry and demonstrate functioning in accordance 

with requirements.  
 
16. APPLICATION: 

16.1. Conduit:  
16.1.1. Rigid Steel: Provide for all building service wiring, all roof-mounted conduit and/or where abuse 

might be expected. 
16.1.2. EMT: Provide for all building feeder and branch circuits. 
16.1.3. Non-Metallic Conduit: Provide for all below-grade conduit, unless noted otherwise. 

16.2. Conductors: 
16.2.1. THW: Provide for all feeder circuits and otherwise as required by NEC due to site conditions. 
16.2.2. THHN: Provide for all branch circuitry, except where restricted by NEC. 

 
END OF SECTION 16110 
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SECTION 16140 - WIRING DEVICES 
 

PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1. Types of electrical wiring devices in this section include the following: 
Receptacles. 
Switches. 
Wall plates. 

 
2. QUALITY ASSURANCE: 

2.1. NEC Compliance:  Comply with NEC as applicable to construction and installation of electrical wiring 
devices. 

2.2. UL Compliance and Labeling:  Provide electrical wiring devices which have been UL-listed and labeled. 
2.3. NEMA Compliance:  Comply with NEMA standards for general- and specific-purpose wiring devices. 

 
3. SUBMITTALS: 

3.1. Product Data:  Submit manufacturer's data on electrical wiring devices. 
 
PART 2 - PRODUCTS 
 
4. FABRICATED WIRING DEVICES: 

4.1. General:  Provide factory-fabricated wiring devices, in types, colors, and electrical ratings for applications 
indicated and complying with NEMA Stds Pub No. WD 1.  Where types and grades are not indicated, 
provide proper selection as determined by Installer to fulfill wiring requirements, and complying with NEC 
and NEMA standards for wiring devices. 

4.2. Receptacles: 
4.2.1. Specification-Grade Duplex or Simplex: Provide duplex or simplex specification-grade type 

receptacles, 2-pole, 3-wire grounding, with green hexagonal equipment ground screw, ground 
terminals and poles internally connected to mounting yoke, 20-amperes, 125 volts, with metal plaster 
ears, side wiring NEMA configuration 5-20R unless otherwise indicated. Provide all nylon face and 
bodies, flat face with body color-coded for rating. Provide Leviton "Spec Master" model 5362 
(duplex) and model 5361 (simplex) with limited ten-year warranty or approved equal. 

4.2.2. Ground-Fault Circuit Interrupter Duplex: Provide duplex receptacle having feed-thru and terminal 
capabilities to interrupt the circuit when a fault to ground exceeds the predetermined limit. Comply 
with UL 943, class A. Provide UL listed as "Hospital-Grade". Provide with all nylon designer-style 
faces, indicator light (showing the circuit is powered) and test switch. Provide Leviton GFCI or 
approved equal. 

4.3. Switches: 
4.3.1. Snap:  Provide specification-grade flush single and double-pole two, three and four way, toggle or 

key switches, 20- or 30-ampere, 125/277-volt AC, quiet operation, green grounding screw, with 
mounting yoke insulated from mechanism, equip with plaster ears, switch handle, and back or side-
wired screw terminals. Provide with urea molded parts, color coded for rating. Provide Leviton "Spec 
Master" with ten limited warranty, model 1221 or approved equal. 

 
5. WIRING DEVICE ACCESSORIES: 

5.1. Lighting and Power Wall Plates:  Provide single-switch, duplex, or simplex outlet wall plates for wiring 
devices, of types, sizes, and with ganging and cutouts as indicated.  Construct with metal screws for 
securing plates to devices; screw heads colored to match finish of plates.  Provide wall plates possessing 
the following additional construction feature: 
5.1.1. Material and Finish:  0.04" thick, type 302 satin-finished stainless steel. 

5.2. Telephone and/or Computer Wall Plates: Provide similar to above except with single bushing outlet. 
Similar to Hubbell #SM2SS.  

 
PART 3 - EXECUTION 
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6. INSTALLATION OF WIRING DEVICES: 

6.1. Install wiring devices as indicated, in compliance with Manufacturer's written instructions, applicable 
requirements of NEC and NECA's "Standard of Installation", and in accordance with recognized industry 
practices to fulfill project requirements. 

6.2. Coordinate with other work, including painting, electrical box and wiring work, as necessary to interface 
installation of wiring devices with other work. 

6.3. Install wiring devices only in electrical boxes which are clean and free from excess building materials, dirt, 
and debris. 

6.4. Delay installation of wiring devices until wiring work is completed.  
6.5. Delay installation of wall plates until after painting work is completed. 
6.6. Provide orange-color receptacles in all floor boxes in computer room. 
6.7. Two-, Three- and Four-Way Switches: Anytime more than one switch controls a light fixture(s) provide 

either 3-way of 4-way switches as necessary. 
6.8. Two-, Three- Etc. Circuit Switches: Provide double-pole/single-throw, triple-pole/single-throw, etc. light 

switches anytime any switch is indicated to switch lights which are fed from more than one circuit. 
 
7. PROTECTION OF WALL PLATES AND RECEPTACLES: 

7.1. Upon installation of wall plates and receptacles, advise Contractor regarding proper and cautious use of 
convenience outlets.  At time of Substantial Completion, replace those items which have been damaged, 
including those burned and scored by faulty plugs. 

 
8. GROUNDING: 

8.1. Provide electrically continuous, tight grounding connections for wiring devices, unless otherwise indicated. 
 
9. TESTING: 

9.1. Prior to energizing circuitry, test wiring devices for electrical continuity and proper polarity connections.  
After energizing circuitry, test wiring devices to demonstrate compliance with requirements. 

 
END OF SECTION 16140 
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SECTION 16160 - POWER DISTRIBUTION 
 
PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1. Types of power distribution components specified in this section include the following: 
Panel boards. 
Overcurrent Protective Devices. 
Service Entrance Equipment. 
Grounding Devices. 

 
2. QUALITY ASSURANCE: 

2.1. Special Use-Markings:  Provide panel boards, constructed for special use, with UL marks indicating that 
special type usage. 

2.2. UL Compliance:  Comply with applicable UL safety standards  pertaining to panel boards and accessories, 
and enclosures; provide units which have been UL-listed and labeled. 

2.3. NEC Compliance:  Comply with NEC as applicable to installation of panel boards, cabinets, and cutout 
boxes. 

2.4. NEMA Compliance:  Comply with NEMA Std. Pub. No. 250, "Enclosures for Electrical Equipment (1000 
volt maximum)", Pub. No. 1, "Panel boards", and installation portion of Pub. No. PB 1.1, "Instructions for 
Safe Installation, Operation and Maintenance of Panel boards Rated 600 Volts or Less". 

2.5. UL Compliance:  Comply with applicable requirements of UL 489, "Molded-Case Circuit Breakers and 
Circuit-Breaker Enclosures". Provide overcurrent protective devices which are UL-listed and labeled. 

2.6. NEMA Compliance:  Comply with applicable requirements of NEMA Std Pub Nos. AB 1, AB 2 and SG 
3 pertaining to molded-case and low-voltage power type circuit breakers. 

2.7. NEC Compliance: Comply with NEC as applicable to construction and installation of service-entrance 
equipment and accessories. 

2.8. NEMA Compliance: Comply with applicable requirements of NEMA standards pertaining to electrical 
service entrances. 

2.9. UL Compliance: Comply with applicable requirements of UL standards pertaining to service entrances. 
Provide service- entrance equipment and accessories which are UL-listed and labeled, and equipment 
marked, "Suitable for use as Service Equipment". 

2.10. NEC Compliance:  Comply with NEC as applicable to electrical grounding and ground-fault protection 
systems. 

 
3. SUBMITTALS: 

3.1. Product Data:  Submit manufacturer's data including specifications, installation instructions and general 
recommendations, for each type of panel board required. 

3.2. Shop Drawings:  Submit dimensioned drawings of panel boards and enclosures showing accurately scaled 
layouts of enclosures and required individual panel board devices, including but not necessarily limited to, 
circuit breakers, fusible switches, fuses, ground-fault circuit interrupters, and accessories. 

 
PART 2 - PRODUCTS 
 
4. CIRCUIT BREAKER PANEL BOARDS: 

4.1. General:  Except as otherwise indicated, provide panel boards, enclosures and ancillary components, of 
types, sizes, and ratings indicated, which comply with manufacturer's standard materials, design and 
construction in accordance with published product information; equip with number of unit panel board 
devices as required for complete installation. Where types, sizes, or ratings are not indicated, comply with 
NEC, UL and established industry standards for applications indicated.  

4.2. Interiors: 
4.2.1. All interiors shall be completely factory assembled.  They shall be so designed that switching and 

protective devices can be replaced without disturbing adjacent units and without removing the main 
bus connectors, so that circuits may be changed without machining, drilling or tapping. 
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4.2.2. Branch circuits shall be arranged using double row construction except when narrow column panels 
are indicated.  A nameplate shall be provided listing panel type and ratings. 

4.2.3. Unless otherwise noted, full size insulated neutral bars shall be included.  Bus bar taps for panels 
with single pole branches shall be arranged for sequence phasing of the branch circuit devices.  
Neutral bussing shall have a suitable lug for each outgoing feeder requiring a neutral connection.  A 
ground bus will be included in all panels. 

4.3. Boxes: 
4.3.1. Boxes shall be at least 20 inches wide made from galvanized steel.  Provide minimum gutter space 

in accordance with National Electric Code.  Where feeder cables supplying the mains of a panel are 
carried through its box to supply other electrical equipment, the box shall be sized to include the 
additional required wiring space.  At least four interior mounting studs with adjustable nuts shall be 
provided.  
4.3.1.1. No "load centers" will be accepted. 

4.4. Trim: 
4.4.1. Switching device handles shall be accessible.  Doors and panel board trims shall not uncover any 

live parts.  Doors shall have flush type cylinder lock and catch except doors over 48 inches in height 
shall have auxiliary fasteners top and bottom of door in addition to the flush type cylinder lock and 
catch. Panel board switching devices with individual dead front doors shall be acceptable in lieu of 
standard door in trim design.  

4.4.2. Panel board trim clamps shall be of the indicating type. 
4.4.3. Door hinges shall be concealed.  All locks shall be keyed alike; directory frame and card having a 

transparent cover shall be furnished with each door. 
4.4.4. The panel board front shall provide door-and-door construction consisting of hinged inner dead-

front shield and a formed door over the entire panel board. The front shall be tamper resistant and shall 
not be removable with the door locked. 

4.4.5. All exterior and interior steel surfaces of the trim shall be properly cleaned, primed with a rust 
inhibiting phosphatized coating, and finished with a gray ANSI 61 paint.  After installation, trim 
clamps shall not be accessible when the panel door is closed and locked. 

4.5. Conductors: 
4.5.1. All main bus bars shall be copper or aluminum, sized in accordance with UL standards to limit the 

temperature rise on any current carrying part to a maximum of 50 deg. C above an ambient 
temperature of 40 deg. C maximum.] 

4.6. Circuit Breakers: 
4.6.1. Provide circuit breakers and ancillary components, of types, sizes, ratings  and electrical 

characteristics indicated, which comply with manufacturer's standard design, materials, components, 
and construction in accordance with published product information, and as required for a complete 
installation. 

4.6.2. Provide factory-assembled, molded-case circuit breakers ampere ratings as specified, 250-volts, 60 
HZ. Provide breakers with permanent thermal and instantaneous magnetic trips in each pole. Construct 
with overcenter, trip-free, toggle type operating mechanisms with quick-make, quick-break action and 
positive handle trip indication. Construct breakers for mounting and operating in any physical position 
and in an ambient temperature of 40 deg. C.  Provide breakers with mechanical screw type removable 
connector lugs, AL/CU rated. 

4.6.3. All circuit breakers in lighting and appliance panel boards shall be "switch-rated" devices. 
4.7. Lighting and Appliance Panel boards: 

4.7.1. Panels where shown for use at 240 volts maximum shall be UL listed with integrated assembly 
rating of 22K A.I.C. and shall be Square D, type NQ or approved equal. 

 
5. DISTRIBUTION CIRCUIT BREAKER PANEL BOARDS: 

5.1. General:  Except as otherwise indicated, provide panel boards, enclosures and ancillary components, of 
types, sizes, and ratings indicated, which comply with manufacturer's standard materials, design and 
construction in accordance with published product information; equip with number of unit panel board 
devices as required for complete installation. Where types, sizes, or ratings are not indicated, comply with 
NEC, UL and established industry standards for applications indicated.  

5.2. Interiors: 
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5.2.1. All interiors shall be completely factory assembled.  They shall be so designed that switching and 
protective devices can be replaced without disturbing adjacent units and without removing the main 
bus connectors, so that circuits may be changed without machining, drilling or tapping. 

5.2.2. A nameplate shall be provided listing panel type and ratings. 
5.2.3. Unless otherwise noted, full size insulated neutral bars shall be included.  Bus bar taps for panels 

with single pole branches shall be arranged for sequence phasing of the branch circuit devices.  
Neutral bussing shall have a suitable lug for each outgoing feeder requiring a neutral connection.  A 
ground bus will be included in all panels.] 

5.3. Boxes: 
5.3.1. Provide minimum gutter space in accordance with National Electric Code.  Where feeder cables 

supplying the mains of a panel are carried through its box to supply other electrical equipment, the box 
shall be sized to include the additional required wiring space.  At least four interior mounting studs 
with adjustable nuts shall be provided.] 

5.4. Circuit Breakers: 
5.4.1. Provide circuit breakers and ancillary components, of types, sizes, ratings  and electrical 

characteristics indicated, which comply with manufacturer's standard design, materials, components, 
and construction in accordance with published product information, and as required for a complete 
installation. 

5.4.2. Provide factory-assembled, molded-case circuit breakers ampere ratings as specified, 250-volts, 60 
HZ. Provide breakers with permanent thermal and instantaneous magnetic trips in each pole. Construct 
with overcenter, trip-free, toggle type operating mechanisms with quick-make, quick-break action and 
positive handle trip indication. Construct breakers for mounting and operating in any physical position 
and in an ambient temperature of 40 deg. C.  Provide breakers with mechanical screw type removable 
connector lugs, AL/CU rated. 

5.4.3. Provide circuit breakers designed for commercial, industrial and service entrance applications to 
protect and switch feeder and branch circuits. Provide quick-make "de-ion" switching mechanism. 
Provide external operating handle with provision for pad-locking. 

5.4.4. Provide "twinned" units wherever possible. 
5.4.5. Provide with combination cardholder and nameplate. 

5.5. Trim: 
5.5.1. Panel board switching devices shall be provided with individual dead front doors. Panel board trim 

clamps shall be of the indicating type. 
5.5.2. The panel board front shall provide door-and-door construction consisting of hinged inner dead-

front shield and a formed door over the entire panel board. The front shall be tamper resistant and shall 
not be removable with the door locked. 

5.5.3. All exterior and interior steel surfaces of the trim shall be properly cleaned, primed with a rust 
inhibiting phosphatized coating, and finished with a gray ANSI 61 paint.  After installation, trim 
clamps shall not be accessible when the panel door is closed and locked.] 

5.6. Conductors: 
5.6.1. All main bus bars shall be copper, sized in accordance with UL standards to limit the temperature 

rise on any current carrying part to a maximum of 50 deg. C above an ambient temperature of 40 deg. 
C maximum. 

5.7. Distribution Panel boards: 
5.7.1. Panels where shown for use at 240 volts maximum shall be UL listed with integrated assembly 

rating of 22K A.I.C. and shall be Square D Type I-Line or approved equal. 
 
6. MULTI-SECTION SWITCHGEAR: 

6.1. General: Provide pad-mounted, service-entrance switchgear, enclosures and ancillary components, of 
types, sizes, and ratings indicated Switchgear shall comply with manufacturer's standard materials, design 
and construction in accordance with published product information; equip with number of unit devices as 
required for complete installation. 

6.2. Interiors: 
6.2.1. All interiors shall be completely factory assembled.  They shall be so designed that switching and 

protective devices can be replaced without disturbing adjacent units and without removing the main 
bus connectors, so that circuits may be changed without machining, drilling or tapping. 
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6.2.2. A nameplate shall be provided listing panel type and ratings. 
6.2.3. Unless otherwise noted, full size insulated neutral bars shall be included.  Bus bar taps for panels 

with single pole branches shall be arranged for sequence phasing of the branch circuit devices.  
Neutral bussing shall have a suitable lug for each outgoing feeder requiring a neutral connection.  A 
ground bus will be included in all panels.] 

6.3. Enclosure: 
6.3.1. Provide with steel framework which will permit floor or pad-mounting. Provide base channels 

which shall support the entire switchgear. Provide deadfront style switchboards. Provide minimum 
gutter space in accordance with National Electric Code. 

6.3.2. Provide NEMA 3R enclosure.  
6.4. Switching Devices: 

6.4.1. Provide fusible switches designed for commercial, industrial and service entrance applications to 
protect and switch feeder and branch circuits. Provide quick-make "de-ion" switching mechanism. 
Provide external operating handle with provision for pad-locking. 

6.4.2. Provide "twinned" units wherever possible. 
6.4.3. Provide with combination cardholder and nameplate. 

6.5. Ground Fault Sensing and Shutdown: Provide with factory-installed ground fault sensing device and 
associated shunt trip of main switch. 

6.6. Trim: 
6.6.1. Panel board switching devices shall be provided with individual dead front doors. Panel board trim 

clamps shall be of the indicating type. 
6.6.2. The panel board front shall provide door-and-door construction consisting of hinged inner dead-

front shield and a formed door over the entire panel board. The front shall be tamper resistant and shall 
not be removable with the door locked. 

6.6.3. All exterior and interior steel surfaces of the trim shall be properly cleaned, primed with a rust 
inhibiting phosphatized coating, and finished with a gray ANSI 61 paint.  After installation, trim 
clamps shall not be accessible when the panel door is closed and locked.] 

6.7. Conductors: 
6.7.1. All main bus bars shall be copper, sized in accordance with UL standards to limit the temperature 

rise on any current carrying part to a maximum of 50 deg. C above an ambient temperature of 40 deg. 
C maximum. 

6.8. Switchgear: 
6.8.1. Panels where shown for use at 240 volts maximum shall be UL listed with integrated assembly 

rating of 22K A.I.C. and shall be Square D Type QED switchboard with main switch section and 
QMB distribution section, or approved equal. 

 
7. OVERCURRENT PROTECTIVE DEVICES: 

7.1. Molded-Case Circuit Breakers: 
7.1.1. General:  Except as otherwise indicated, provide circuit breakers and ancillary components, of 

types, sizes, ratings  and electrical characteristics indicated, which comply with manufacturer's 
standard design, materials, components, and construction in accordance with published product 
information, and as required for a complete installation. 

7.1.2. Provide factory-assembled, molded-case circuit breakers ampere ratings as specified, 250-volts, 60 
HZ. Provide breakers with permanent thermal and instantaneous magnetic trips in each pole. Construct 
with overcenter, trip-free, toggle type operating mechanisms with quick-make, quick-break action and 
positive handle trip indication. Construct breakers for mounting and operating in any physical position 
and in an ambient temperature of 40 deg. C.  Provide breakers with mechanical screw type removable 
connector lugs, AL/CU rated.} 

7.2. Fuses: 
7.2.1. General:  Except as otherwise indicated, provide fuses of types, sizes, ratings, and average 

time/current and peak let-through current characteristics indicated, which comply with manufacturer's 
standard design, material, and construction in accordance with published product information, and 
with industry standards and configurations. 

7.2.2. Class RK1 and Class J Current-Limiting Fuses:  Provide UL Class R1 and Class J current-limiting 
fuses rated 250 V, 60 Hz, 200 amperes, with 200,000 RMS symmetrical interrupting current rating. 
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8. SERVICE ENTRANCE EQUIPMENT: 

8.1. General: Provide service-entrance equipment and accessories; of types, sizes, ratings and electrical 
characteristics indicated, which comply with manufacturer's standard materials, design and construction in 
accordance with published product information, and as required for a complete installation; and as herein 
specified.  

8.2. Switches: Provide heavy-duty safety switches with NEMA type 3R enclosures safety switches complying 
with Division-16 section "Motor and Circuit Disconnects". 

8.3. Raceways:  Provide rigid steel conduit and fittings complying with Division-16 Basic Materials and 
Methods section "Raceways". 

 
9. GROUNDING SYSTEMS: 

9.1. General: Provide each electrical grounding system indicated, with assembly of materials including, but 
not necessarily limited to, cables/wires, connectors, terminals (solderless legs), grounding rods/electrodes 
and plate needed for complete installation.  

9.2. Provide electrical grounding conductors for grounding connections matching power supply wiring 
materials and sized according to NEC. 

9.3. Heavy Duty Compression Terminal: Provide UL467 listed heavy duty compression terminal. Provide 
prefilled with Penetrox compound and strip sealed. Provide Burndy Hylug or approved equal. 

9.4. Ground Rod Tap Connectors: Provide UL467 listed, prefilled with Penetrox compound, Burndy YGHR-C 
or approved equal. 

9.5. Ground Rods: Steel with copper welded exterior, 3/4" dia. x 10'. 
 
PART 3 - EXECUTION 
 
10. INSTALLATION OF PANEL BOARDS: 

10.1. General:  Install panel boards and enclosures where indicated in accordance with Manufacturer's written 
instructions, applicable requirements of NEC and NECA's "Standard of Installation", and in compliance 
with recognized industry practices to ensure that products fulfill requirements. 

10.2. Coordinate installation of panel boards and enclosures with cable and raceway installation work. 
10.3. Anchor enclosures firmly to walls and structural surfaces, ensuring that they are permanently and 

mechanically secure. 
10.4. Provide electrical connections within enclosures. 
10.5. Fill out panel boards' circuit directory cards upon completion of installation work. Only type-written 

circuit directories will be accepted. 
10.6. Connect circuitry within panel board in the same order as shown on the panel schedule.  

 
11. INSTALLATION OF SERVICE-ENTRANCE EQUIPMENT: 

11.1. Install service-entrance equipment as indicated, in accordance with equipment manufacturer's written 
instructions, and with recognized industry practices, to ensure that service-entrance equipment fulfills 
requirements.  Comply with applicable installation requirements of NEC and NEMA standards. 

11.2. Coordinate with other electrical work, including utility company wiring, as necessary to interface 
installation of service-entrance equipment work with other work. 

 
12. INSTALLATION OF OVERCURRENT PROTECTIVE DEVICES: 

12.1. Install overcurrent protective devices as indicated, in accordance with the manufacturer's written 
instructions and with recognized industry practices to ensure that protective devices comply with 
requirements.  Comply with NEC and NEMA standards for installation of overcurrent protective devices. 

12.2. Coordinate with other work, including electrical wiring work, as necessary to interface installation of 
overcurrent protective devices with other work. 

12.3. Fasten circuit breakers without mechanical stresses, twisting or misalignment being exerted by clamps, 
supports, or cabling. 

 
13. GROUNDING SYSTEM INSTALLATION: 
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13.1. Install electrical grounding systems in accordance with manufacturer's written instructions and with 
recognized industry practices.  Comply with requirements of NEC, NECA and NEMA standards for 
installation of grounding and ground-fault protection systems and devices. 

13.2. Notify Engineer of grounding device installation no less than forty-eight hours prior to concrete pour, so 
that installation may be inspected. 

13.3. Fasten ground-fault sensing devices without mechanical stresses, twisting or misalignment being exerted 
by clamps, supports, bus bars or cables. 

13.4. Upon completion of installation of ground-fault protection devices and after electrical circuitry has been 
energized, demonstrate capability and compliance with requirements.  Where possible, correct 
malfunctioning units at site, then retest to demonstrate compliance; otherwise, remove and replace with 
new units, and proceed with retesting. 

13.5. Upon completion of installation of electrical grounding system, test ground resistance with ground 
resistance tester.  Where tests show resistance-to-ground is over 20 ohms, take appropriate action to reduce 
resistance to 20 ohms or less by driving additional ground rods and/or by chemically treating soil 
encircling ground rods with sodium chloride, calcium chloride, copper sulphate, or magnesium.  Then 
retest to demonstrate compliance. 

 
END OF SECTION 16160 
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SECTION 16170 - MOTOR AND CIRCUIT DISCONNECTS 
 

PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1. Types of motor and circuit disconnect devices specified in this section include the following: 
Disconnect Switches. 
Lighting Contactors: 

Exterior Lighting Contactors. 
Control Contactors: 

RTU/Fire Shutdown Contactors. 
Receptacle and Plug "Disconnects". 

 
2. QUALITY ASSURANCE: 

2.1. UL Compliance and Labeling:  Provide devices which have been UL-listed and labeled. 
 
3. SUBMITTALS: 

3.1. Product Data:  Submit manufacturer's data including specifications, installation instructions and general 
recommendations, for each device required. 

 
PART 2 - PRODUCTS 
 
4. DISCONNECT SWITCHES: 

4.1. General-Duty Disconnect Switches:  Provide surface-mounted, general-duty type, sheet-steel enclosed 
switches, of types, sizes, and electrical characteristics indicated; rated 240 volts, 60 hertz, with number of 
poles and blades and amp rating as specified for each application; incorporating spring assisted, quick-
make, quick-break switches which are so constructed that switch blades are visible in OFF position with 
door open.  Equip with operating handle which is integral part of enclosure base and whose position is 
easily recognizable, and is capable of being padlocked in OFF position.  Construct current carrying parts of 
high-conductivity copper, with silver-tungsten type switch contacts, and stamped enclosure knockouts.  
Provide NEMA 1 or 3R type enclosure as required for each application. 

 
5. LIGHTING CONTACTORS: 

5.1. Remote Control Switch for Lighting Panel: Provide Asco 920-series remote control switch or approved 
equal. Provide UL listed and CSA approved; designed for use with all lighting types; plug-in auxiliary 
control relays; no derating with high in-rush loads (i.e. cold tungsten lamps); power driven contacts (both 
open and closed). Provide with NEMA 3R enclosure. Provide with factory-supplied H-O-A switch and 
green "on" light built into the contactor housing. 

5.2. Exterior Lighting Contactor: Provide remote control electrically-held magnetic lighting contactor equal to 
Square D type "LO" or approved equal. Provide with NEMA 1 enclosure. Provide factory-supplied H-O-A 
switch and green "on" light built into the contactor housing. 
5.2.1. Time Clock: Provide single circuit, 7-day microprogramable controller. Provide Honeywell 57005B, 

or approved equal. Time Clock Required Features: 
-Keyboard program entry for all functions. 
-Independent On/Off programs for 7 days a week. 
-Ability to program up to two "ON" and two "OFF" times for each day of the week. 
-Prompted programming with "copy day" functions. 
-Blinking display to indicate programming error. 
-Ability to review program at any time. 
-Manual override on ON/OFF from keyboard. 
-Battery backup sufficient to provide 48 hours of memory retention. Provide 9 volt alkaline battery, 

Mallory or approved equal.  
-In the event of power outage, the load relay will deenergize, closing the load contacts. During power 

outage the user-entered program and clock time are maintained. Upon restoration of power 
the display will restore itself and the unit will scan backwards to the last command and 
assume the correct status. 
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-Provide time clock with normally open, normally closed pilot duty relay contacts rated for 24, 120, 
and 240 VAC operation. This timer, upon sensing the beginning of a "off" period, shall close 
its normally open contacts, applying power to the main relay. 

 
6. CONTROL CONTACTORS: 

6.1. RTU/Fire Emergency Shutdown Contactor: Provide under Section 16723. 
 
7. RECEPTACLE AND PLUG "DISCONNECTS": 

7.1. Provide 20A receptacle and plug for disconnecting specified devices with 1/4 HP motors and smaller. 
 
PART 3 - EXECUTION 
 
8. INSTALLATION OF DISCONNECT SWITCHES: 

8.1. Service Disconnect: Provide service disconnect device on concrete pad adjacent transformer. 
8.2. Install disconnect switches where indicated, complying with manufacturer's written instructions, applicable 

requirements of NEC, NEMA and NECA's "Standard of Installation", and in accordance with recognized 
industry practices to ensure that products fulfill requirements. 

8.3. Coordinate motor and circuit disconnect switch installation work with electrical raceway and cable work, 
as necessary for proper interface.  

8.4. Install disconnect switches used with motor-driven appliances, and motors and controllers within sight of 
controller position unless otherwise indicated. 

8.5. Special Installation Requirements: 
8.5.1. At RTU's (where conduit/wiring is routed through RTU-curb, i.e. no roof penetration): Mount 

disconnect on side of RTU. Ensure that portion of housing to which disconnect is attached does not 
require removal for normal maintenance. Attach to housing with minimum of three screws. All screw 
openings shall be weather-tight. Provide additional support bracket(s) as necessary to ensure rigid 
installation. 

 
9. INSTALLATION OF CONTACTORS: 

9.1. Install contactors where shown. Provide label to clearly indicate the title and function of the device. 
9.2. Provide with NEMA 1 or 3R cover, as appropriate. 
9.3. Locate so as to be convenient for maintenance. 
9.4. Exterior lighting Contactor: Provide as specified to control output of selected lighting circuits. Label each 

circuit at lugs with name of circuit. Provide time clock and photocell as appropriate. Demonstrate 
operation. 

9.5. Coordinate location of contactor, time clock, manual switches, and photocell with Engineer prior to 
installation. 

9.6. Coordinate photocell and time clock with lighting contactor to ensure compatibility. 
 
10. INSTALLATION OF PLUG & RECEPTACLE DISCONNECTS: 

10.1. Locate receptacle within 12" of motor-driven device and provide no more than 18" power cord. 
10.2. Provide for designated motors only, and only when motor is 1/4 hp or smaller. 

 
11. APPLICATION: 

11.1. Disconnects: 
11.1.1. Provide 100A/3P or 200A/3P (as appropriate) general-duty fused disconnects as appropriate for 

transformer secondary feeders. 
11.1.2. Provide 30A/3P or 60A/3Pgeneral-duty fused circuit disconnects as appropriate for RTU’s. 

11.2. Lighting Contactors: 
11.2.1. Exterior Lighting Contactor: Provide 30A/4P contactor. 

11.3. Shutdown Contactors: 
11.3.1. RTU/Fire Shutdown Contactor: Provide under Section 16723. 

11.4. Receptacle & Plug: 
11.4.1. Provide for all ceiling-mounted exhaust fans. 

END OF SECTION 16170 
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SECTION 16190 - SUPPORTING DEVICES 
 

PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1. Support, anchors, sleeves, seals, for electrical raceway systems. 
 
2. QUALITY ASSURANCE: 

2.1. NEC Compliance:  Comply with NEC as applicable to construction and installation of electrical 
supporting devices. 

2.2. ANSI/NEMA Compliance:  Comply with applicable requirements of ANSI/NEMA Std Pub No. FB 1, 
"Fittings and Supports for Conduit and Cable Assemblies". 

2.3. MSS Compliance:  Comply with applicable MSS standard requirements pertaining to fabrication and 
installation practices for pipe hangers and supports. 

2.4. NECA Compliance:  Comply with National Electrical Contractors Association's "Standard of Installation" 
pertaining to anchors, fasteners, hangers, supports, and equipment mounting. 

2.5. UL Compliance:  Provide electrical components which are UL-listed and labeled. 
 
3. SUBMITTALS: 

3.1. Product Data:  Submit catalog cuts, specifications, installation instructions, for each type of support, 
anchor, sleeve and seal.  

3.2. Shop Drawings:  Submit dimensioned drawings of fabricated products, indicating details of fabrication 
and materials. 

 
PART 2- PRODUCTS 
 
4. MANUFACTURED SUPPORTING DEVICES: 

4.1. General:  Provide supporting devices; complying with manufacturer's  standard materials, design and 
construction in accordance with published product information, and as required for a complete installation; 
and as herein specified. 

4.2. Single Conduit, Horizontal: Support with Kindorf Series C-149 adjustable lay-in hangers or approved 
equal. 

4.3. Single Surface-Mounted Conduit, Horizontal or Vertical: Support with Kindorf Series HS-400 or 
approved equal. 

4.4. Multiple Surface/Suspended Conduit, Vertical or Horizontal: Support with Kindorf Series B channel and 
Series C-105 pipe straps. 

4.5. Support Components:  Provide supporting devices of types, sizes and materials indicated; and having the 
following construction features: 
4.5.1. Hexagon Nuts:  For 1/2" rod size; galvanized steel. 
4.5.2. Round Steel Rod:  Black steel; 1/2" dia. 
4.5.3. Beam Clamps: Kindorf Series 500 or approved equal.} 

4.6. Sleeves and Seals:  Provide sleeves and seals as specified in Division-15 section "Pipe, Tube and 
Fittings". See "Pipe Sleeves" and "Sleeve Seals". 

4.7. Conduit Cable Supports:  Provide cable supports with insulating wedging plug for non-armored type 
electrical cables in risers; construct for rigid metal conduit; 4-wires, type wire as indicated; construct body 
of malleable iron casting with hot dip galvanized finish. 

 
PART 3 EXECUTION 
 
5. INSTALLATION OF SUPPORTING DEVICES: 

5.1. Install hangers, anchors, sleeves and seals as indicated, in accordance with manufacturer's written 
instructions and with recognized industry practices to ensure supporting devices comply with requirements.  
Comply with requirements of NECA, NEC and ANSI/NEMA for installation of supporting devices. 

5.2. Coordinate with other electrical work, including raceway and wiring work, as necessary to interface 
installation of supporting devices with other work. 
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5.3. Install hangers, supports, clamps and attachments to support piping properly from building structure.  
Arrange for grouping of parallel runs of horizontal conduits to be supported together on trapeze type 
hangers where possible.  Install supports with maximum spacing indicated. 

5.4. Provide sleeve seals for sleeves located in foundation walls below grade, or in exterior walls. Tighten 
sleeve seal nuts until sealing grommets have expanded to form watertight seal. 

 
END OF SECTION 16190 
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SECTION 16510 - BUILDING LIGHTING 
 

PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1. Types of lighting fixtures in the section include the following: 
 High-intensity-discharge (HID). 
 Fluorescent. 
  
2. QUALITY ASSURANCE: 

2.1. NEC Compliance:  Comply with NEC as applicable to installation and construction of building lighting 
fixtures.  

2.2. NEMA Compliance:  Comply with applicable requirements of NEMA Std Pub Nos. LE 1 and LE 2 
pertaining to lighting equipment. 

2.3. ANSI/IES Compliance:  Comply with ANSI 132.1 pertaining to lighting fixtures. 
2.4. UL Compliance:  Provide interior lighting fixtures which have been UL-listed and labeled. 
2.5. CBM Labels:  Provide fluorescent-lamp ballasts which comply with Certified Ballast Manufacturers 

Association standards and carry the CBM label. 
 
3. SUBMITTALS: 

3.1. Product Data:  Submit manufacturer's data on lighting fixtures. 
3.2. Shop Drawings: Submit fixture shop drawings in booklet form with separate sheet for each fixture, 

assembled in luminaire "type" alphabetical order, with proposed fixture and accessories clearly indicated 
on each sheet. 

 
PART 2 - PRODUCTS 
 
4. LIGHTING FIXTURES: 

4.1. General:  Provide lighting fixtures, of sizes, types and ratings indicated; complete with, but not necessarily 
limited to, housings, lamps, lamp holders, reflectors, ballasts, starters and wiring.  

4.2. Fluorescent-Lamp Ballasts:  Provide electronic-type fluorescent-lamp ballasts, capable of operating lamp 
types indicated; with high power factor, rapid-start, and low-noise features; Type 1; Class P; sound-rated 
A, and with internal thermal protection. 
4.2.1. Provide Sylvania "OSRAM" or approved equal. 
4.2.2. Provide four-lamp ballasts for fixtures where inside/outside lamps are not switched independently. 

4.3. High-Intensity-Discharge-Lamp Ballasts:  Provide HID lamp ballasts, of ratings, types and makes as 
recommended by lamp manufacturer, which properly matches lamps to power line by providing 
appropriate voltages and impedances for which lamps are designed.  

 
5. FLUORSCENT LIGHTING FIXTURES: 

5.1. "FA": Spec grade recessed troffer. Provide with opposing, rotary-action cam latches; door from hinged or 
latched from either side; frame corners screwed together; gasket between door and frame; hinged and 
latched wireway; pressure-lock lampholders; regressed aluminum frame. 

Manufacturer: Lithonia 
Catalog Number: 2SP-432-RW-A12.125-120 
Watts: 150W 
Lamps: 4-F32RST8CW 
Mounting: T-Bar 

5.2. "FB": Spec grade recessed troffer. Provide with opposing, rotary-action cam latches; door from hinged or 
latched from either side; frame corners screwed together; gasket between door and frame; hinged and 
latched wireway; pressure-lock lampholders; regressed aluminum frame. 

Manufacturer: Lithonia 
Catalog Number: 2SP-232-RW-A12.125-120 
Watts: 75W 
Lamps: 2-F32RST8CW 
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Mounting: T-Bar 
5.3. "FE" Spec grade fluorescent wall bracket. Provide welded steel construction, end trim hinges, fully 

supported diffuser. 
Manufacturer: Lithonia 
Catalog Number: WS-232-A12.125-120-PRM 
Watts: 75 
Lamps: 2-F32RST8CW 
Mounting: Surface 

5.4. "FN" Spec grade gasketed 2-lamp "wet-location" fluorescent light, consisting of molded, impact-resistant 
fiberglass housing, gasketed "high-impact" acrylic diffuser, snap-in pressure-lock lampholders. Provide 
cross-hatched fixtures (see drawing) with emergency ballast. 

Manufacturer: Lithonia 
Catalog Number: DMW-232-AR-MVOLT-CW 
Watts: 75W 
Lamps: 2-32WT8CW/RS 
Mounting: Structure 

5.5. "FO": Spec grade recessed fluorescent quad-tube "can" light, consisting of thermally protected housing, 
die-cast aluminum mounting frame, factory-installed expandable bar hangers, two-pronged, positive latch 
sockets, j-box with snap-on covers, two encased and potted single-lamp ballasts (high power factor) and 
flex conduit connection to socket housing. Trim assembly shall be specular alzak reflector. Provide with t-
bar mounting clips. 

Manufacturer: Lithonia 
Catalog Number: "LP6F-26DTT-120-HPF module with "6M1-BL" trim 
Watts: 26W 
Lamps: 26W DTT 
Mounting: T-Bar 

5.6. "FT" Spec grade recessed fluorescent tri-tube wet-location "can" light, consisting of thermally protected 
housing, die-cast aluminum mounting frame, factory-installed expandable bar hangers, two-pronged, 
positive latch socket, j-box with snap-on covers, ballast (high power factor), and flex conduit connection to 
socket housing. Provide with tempered prismatic lens and stepped black baffle door frame. 

Manufacturer: Lithonia 
Catalog Number: "LGFV-42TRT-7SB-T73-120 
Watts: 42W 
Lamps: 1-42W tri-tube 
Mounting: Soffet 
 

6. METAL HALIDE LIGHTING FIXTURES: 
6.1. "MB" Spec grade damp location lensed recessed metal halide "can" light, consisting of frame-in module 

and trim assembly. Provide frame-in module with thermal protection, factory-installed expandable bar 
hangers, aluminum socket housing, retaining clips, j-box with snap-on covers, flex conduit connection to 
socket housing. Trim assembly shall be anodized aluminum with recessed fresnel lens. Provide with 
structure mounting clips. 

Manufacturer: Lithonia 
Catalog Number: LP6H-100M-6L4-120/277-ENCL 
Watts: 100W 
Lamps: 100WMH 
Mounting: Structure 

6.2. "MC" Metal halide wall pack. Provide die cast aluminum housing, baked-on enamel bronze finish; surface 
mount on 4" outlet box; specular aluminum reflector; prismatic borosilicate glass refractor; adjustable 
socket; UL listed for wet location. 
Manufacturer: Lithonia 
Catalog Number: TWR1-150M-MVOLT-PE-LPI 
Watts: 150W 
Lamps: 150WMH 
Mounting: Wall 
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7. EMERGENCY FIXTURES FLUORSCENT LIGHTING FIXTURES: 
7.1. "EA" Emergency power pack 6-volt light. Provide with heavy duty standard long-life maintenance-free 

sealed nickle-cadmium battery power pack (capable of operation for a minimum of 1 1/2 hr) with two 
square sealed beam heads mounted on top of light. The heads shall be 12 watt sealed beam halogen heads. 
Provide vandal-proof protection screen around light in all gymnasiums. 

Manufacturer: Lithonia 
Catalog Number: 6EML2-N-SSB-AM-LD 
Watts: 50W 
Lamps: integral 
Mounting: Wall 
Heads: Square sealed beam 

7.2. "XA" Emergency power pack 6-volt exit light. Provide surface-mounted (wall/ceiling), LED, panel-faced, 
thermoplastic-housing, single-faced (factory-supplied with extra faceplate), red lettering, with flasher and 
buzzer, maintenance-free lead calcium battery, min 1 1/2 hr battery pack operation capacity; two sealed-
beam 6W halogen heads, dual voltage. Provide vandal-proof protection screen around light in all 
gymnasiums. 

Manufacturer: Lithonia 
Catalog Number: LHQM-P-B-3-R-120/277-H,FA,FI,EL 
Watts: 30W 
Lamps: integral 
Mounting: Wall/Ceiling (as appropriate) 
Heads: 8 watt halogen 

 
PART 3 - EXECUTION 
 
8. INSTALLATION OF LIGHTING FIXTURES: 

8.1. Install lighting fixtures at locations and heights as indicated, in accordance with fixture manufacturer's 
written instructions, applicable requirements of NEC, NECA's "Standard of Installation", NEMA 
standards, and with recognized industry practices to ensure that lighting fixtures fulfill requirements. 

8.2. Coordinate with other electrical work as appropriate to properly interface installation of interior lighting 
fixtures with other work.   

8.3. Fasten fixtures securely to indicated structural support; and check to ensure that solid pendant fixtures are 
plumb. 

8.4. Control outdoor lighting from single photocell/timeclock. Route control circuit in series (PE then time 
clock) to appropriate contactor. 

8.5. Flashing Exit Lights: Connect fire alarm control panel to exit light’s internal contactor so that activation of 
alarm device will cause the emergency-heads and the integral buzzer/flasher to operate. 

 
9. ADJUST AND CLEAN: 

9.1. Clean lighting fixtures of dirt and debris upon completion of installation. 
9.2. Protect installed fixtures from damage during remainder of construction period. 

 
10. FIELD QUALITY CONTROL: 

10.1. Upon completion of installation of lighting fixtures, and after building circuitry has been energized, apply 
electrical energy to demonstrate operation.  Where possible, correct malfunctioning units at site, then retest 
to demonstrate compliance; otherwise, remove and replace with new units, and proceed with retesting. 

 
11. PROJECT CLOSEOUT: 

11.1. At the time of Substantial Completion, replace lamps in interior lighting fixtures which are observed to be 
noticeably dimmed after Contractor's use and testing, as judged by Architect/Engineer.   

11.2. Furnish stock or replacement lamps amounting to 15% (but not less than one lamp in each case) of each 
type and size lamp used in each type fixture.  Deliver replacement stock as directed to Owner's storage 
space. 

 
12. GROUNDING: 
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12.1. Provide tight equipment grounding connections for each interior lighting fixture installation where 
indicated. 

 
END OF SECTION 16510 
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SECTION 16723 - INTELLIGENT REPORTING FIRE DETECTION SYSTEM  
 
PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1. This section of the specification includes the furnishing, installation, and connection of the microprocessor 
controlled, intelligent reporting fire alarm equipment required to form a complete coordinated system ready 
for operation. It shall include, but not be limited to, alarm initiating devices, alarm notification appliances, 
control panel, auxiliary control devices, annunciators, and wiring as shown on the drawings and specified 
herein. 

1.2. The fire alarm system shall comply with requirements of NFPA Standard No. 72 for protected premises 
signaling systems except as modified and supplemented by this specification. The system field wiring shall 
be supervised either electrically or by software-directed polling of field devices. 

1.3. The FACP and peripheral devices shall be manufactured 100% by a single U.S. manufacturer (or division 
thereof). 

1.4. The installing company shall employ NICET (minimum Level III Fire Alarm Technology) technicians on 
site to guide the final checkout and to ensure the systems integrity. 

 
2. SCOPE: 

2.1. A new intelligent reporting, microprocessor controlled fire detection system shall be installed in 
accordance to these specifications. 

2.2. Basic Performance: 
2.2.1. Alarm, trouble and supervisory signals from all intelligent reporting devices shall be encoded on an 

NFPA Style 4 (Class B) Signaling Line Circuit (SLC). 
2.2.2. Initiation Device Circuits (IDC) shall be wired Class B. 
2.2.3. Notification Appliance Circuits (NAC) shall be wired Class B. 
2.2.4. Digitized electronic signals shall employ check digits or multiple polling. 
2.2.5. A single ground or open on the system Signaling Line Circuit shall not cause system malfunction, 

loss of operating power or the ability to report an alarm. 
2.2.6. Alarm signals arriving at the main FACP shall not be lost following a power failure (or outage) until 

the alarm signal is processed and recorded. 
 
3. BASIC SYSTEM FUNCTIONAL OPERATION 

3.1. When a fire alarm condition is detected and reported by one of the system initiating devices, the following 
functions shall immediately occur: 
3.1.1. The system alarm LED shall flash. 
3.1.2. A local piezo electric signal in the control panel shall sound. 
3.1.3. A backlit 40 character LCD display shall indicate all information associated with the fire alarm 

condition, including the type of alarm point and its location within the protected premises. 
3.1.4. Printing and history storage equipment shall log the information associated each new fire alarm 

control panel condition, along with time and date of occurrence. 
3.1.5. All system output devices programmed to be activated by the particular point in alarm shall be 

executed and the associated system outputs (alarm notification appliances and/or relays) shall be 
activated. 

 
4. SUBMITTALS 

4.1. General: 
4.1.1. Two copies of all submittals shall be submitted to the owner for review. 
4.1.2. All references to manufacturer's model numbers and other pertinent information herein are intended 

to establish minimum standards of performance, function and quality. Equivalent equipment 
(compatible UL Listed) from other manufacturers may be substituted for the specified equipment as 
long as the minimum standards are met. 

4.1.3. For equipment other than that specified, the contractor shall supply proof that such substitute 
equipment equals or exceeds the features, functions, performance, and quality of the specified 
equipment. 
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4.2. Shop Drawings: 
4.2.1. Sufficient information, clearly presented, shall be included to determine compliance with drawings 

and specifications. 
4.2.2. Include manufacturer's name(s), model numbers, ratings, power requirements, equipment layout, 

device arrangement, complete wiring point-to-point diagrams, and conduit layouts. 
4.2.3. Show annunciator layout, configurations, and terminations. 

4.3. Manuals: 
4.3.1. Submit simultaneously with the shop drawings, complete operating and maintenance manuals listing 

the manufacturer name(s), including technical data sheets. 
4.3.2. Wiring diagrams shall indicate internal wiring for each device and the interconnections between the 

items of equipment. 
4.3.3. Provide a clear and concise description of operation that gives, in detail, the information required to 

properly operate the equipment and system. 
4.4. Software Modifications 

4.4.1. Provide the services of a factory trained and authorized technician to perform all system software 
modifications, upgrades or changes.  Response time of the technician to the site shall not exceed 4 
hours. 

4.4.2. Provide all hardware, software, programming tools and documentation necessary to modify the fire 
alarm system on site. Modification includes addition and deletion of devices, circuits, zones and 
changes to system operation and custom label changes for devices or zones. The system structure and 
software shall place no limit on the type or extent of software modifications on-site. Modification of 
software shall not require power-down of the system or loss of system fire protection while 
modifications are being made. 

4.5. Certifications: 
4.5.1. Together with the shop drawing submittal, submit a certification from the major equipment 

manufacturer indicating that the proposed supervisor of the installation and the proposed performer of 
contract maintenance are an authorized representative of the major equipment manufacturer. Include 
names and addresses in the certification. 

 
5. GUARANTY: 

5.1. All work performed and all material and equipment furnished under this contract shall be free from defects 
and shall remain so for a period of at least one (1) year from the date of acceptance. The full cost of 
maintenance, labor and materials that is required to correct any defect during this one-year period shall be 
included in the submitted bid. 

 
6. POST CONTRACT MAINTENANCE: 

6.1. Complete maintenance and repair service for the fire alarm system shall be available from a factory trained 
authorized representative of the manufacturer of the major equipment for a period of five (5) years after 
expiration of the guaranty. 

6.2. As part of the submittal, include a quote for a maintenance contract to provide all maintenance, test, and 
repair described below. Include also a quote of unscheduled maintenance/repair, including hourly rates for 
technicians trained on this equipment, and response travel costs. Submittals that do not identify all post 
contract maintenance costs will not be accepted. Rates and costs shall be valid for the period of five (5) years 
after expiration of the guaranty. 

6.3. Maintenance and testing shall be on a semiannual basis or as required by the authority having jurisdiction. 
The contractor shall provide a preventive maintenance schedule that describes the protocol for the preventive 
maintenance. The schedule shall include: 
6.3.1. Systematic examination, adjustment and cleaning of all detectors, manual fire alarm stations, control 

panels, power supplies, relays, water flow switches and all accessories of the fire alarm system. 
6.3.2. Each circuit in the fire alarm system shall be tested semiannually. 
6.3.3. Each smoke detector shall be tested in accordance with the requirements of NFPA 72 Chapter 5. 

 
7. APPLICABLE STANDARDS AND SPECIFICATIONS: 

7.1. The specifications and standards listed below form a part of this specification. The system shall fully 
comply with the latest issue of these standards. 
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7.2. National Fire Protection Association (NFPA) - USA: 
No. 70, National Electric Code (NEC) 
No. 72, National Fire Alarm Code. 
No. 10, Life Safety Code.  

7.3. Underwriters Laboratories Inc. (UL) - USA: 
No. 268, Smoke Detectors for Fire Protective Signaling Systems. 
No. 864, Control Units for Fire Protective Signaling Systems. 
No. 268A, Smoke Detectors for Duct Applications. 
No. 521, Heat Detectors for Fire Protective  
No. 464, Audible Signaling Appliances. 
No. 38, Manually Actuated Signaling Boxes. 
No. 346, Water flow Indicators for Fire Protective Signaling Systems. 
No. 1971, Visual Notification Appliances. 

7.4. Local and State Building Codes. 
7.5. All requirements of the Authority Having Jurisdiction (AHJ). 

 
8. APPROVALS: 

8.1. The system shall have proper listing and/or approval from the following nationally recognized agencies:  
UL: Underwriters Laboratories Inc 

8.2. The fire alarm control panel shall meet UL Standard 864 (Control Units). 
8.3. The system shall be listed by the national agencies as suitable for extinguishing release applications. 

 
PART 2 - PRODUCTS 
 
9. EQUIPMENT AND MATERIAL, GENERAL: 

9.1. All equipment and components shall be new, and the manufacturer's current model. The materials, 
appliances, equipment and devices shall be tested and listed by a nationally recognized approval agency for 
use as part of a protective signaling system, meeting the National Fire Alarm Code. 

9.2. All equipment and components shall be installed in strict compliance with manufacturers' 
recommendations. Consult the manufacturer's installation manuals for all wiring diagrams, schematics, 
physical equipment sizes, etc., before beginning system installation. 

9.3. All Equipment shall be attached to walls and ceiling/floor assemblies and shall be held firmly in place (e.g., 
detectors shall not be supported solely by suspended ceilings). Fasteners and supports shall be adequate to 
support the required load. 

 
10. CONDUIT AND WIRE: 

10.1. Conduit: 
10.1.1. Conduit shall be in accordance with The National Electrical Code (NEC), local and state 

requirements. 
10.1.2. Where possible, all wiring shall be installed in conduit or raceway.  Conduit fill shall not exceed 40 

percent of interior cross sectional area where three or more cables are contained within a single 
conduit. 

10.1.3. Cable must be separated from any open conductors of Power, or Class 1 circuits, and shall not be 
placed in any conduit, junction box or raceway containing these conductors, as per NEC Article 760-
29. 

10.1.4. Wiring for 24 volt control, alarm notification, emergency communication and similar power-limited 
auxiliary functions may be run in the same conduit as initiating and signaling line circuits. All circuits 
shall be provided with transient suppression devices and the system shall be designed to permit 
simultaneous operation of all circuits without interference or loss of signals. 

10.1.5. Conduits shall not enter the Fire Alarm Control Panel, or any other remotely mounted Control Panel 
equipment or backboxes, except where conduit entry is specified by the FACP manufacturer. 

10.1.6. Conduit shall be 3/4 inch (19.1 mm) minimum. 
10.2. Wire: 

10.2.1. All fire alarm system wiring shall be new. 
10.2.2. Wiring shall be in accordance with local, state and national codes (e.g., NEC Article 760) and as 

recommended by the manufacturer of the fire alarm system. Number and size of conductors shall be 
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as recommended by the fire alarm system manufacturer, but not less than 18 AWG (1.02 mm) for 
Initiating Device Circuits and Signaling Line Circuits, and 14 AWG (1.63 mm) for Notification 
Appliance Circuits. 

10.2.3. All wire and cable shall be listed and/or approved by a recognized testing agency for use with a 
protective signaling system. 

10.2.4. Wire and cable not installed in conduit shall have a fire resistance rating suitable for the installation as 
indicated in NFPA 70 (e.g., FPLR). 

10.2.5. Wiring used for the multiplex communication loop shall be twisted and shielded and support a 
minimum wiring distance of 10,000 feet. The system shall support up to 1,000 ft. of untwisted, 
unshielded wire. The system shall permit use of IDC and NAC wiring in the same conduit with the 
communication loop. 

10.2.6. All field wiring shall be completely supervised. 
10.2.7. The Fire Alarm Control panel shall be capable of T-Tapping Class B (NFPA Style 4) Signaling Line 

Circuits (SLC's). Systems that do not allow or have restrictions in, for example, the amount of T-
Taps, length of T-Taps etc., are not acceptable. 

10.3. Terminal Boxes, Junction Boxes and Cabinets: 
10.3.1. All boxes and cabinets shall be UL listed for their use and purpose. 

10.4. Initiating circuits shall be arranged to serve like categories (manual, smoke, and water flow). Mixed 
category circuitry shall not be permitted except on signaling line circuits connected to intelligent reporting 
devices. 

10.5. The Fire Alarm Control Panel shall be connected to a separate dedicated branch circuit, maximum 20 
amperes. This circuit shall be labeled at the Main Power Distribution Panel as FIRE ALARM. Fire Alarm 
Control Panel Primary Power wiring shall be 12 AWG. The Control Panel Cabinet shall be grounded 
securely to either a cold water pipe or grounding rod. 

 
11. MAIN FIRE ALARM CONTROL PANEL: 

11.1. The FACP shall be a Notifier NFS-320 series and be provided by others from the Klondike Additions & 
Renovations Phase One project. 

 
12. SYSTEM COMPONENTS: 

12.1. Manual Fire Alarm Stations  
12.1.1. Manual fire alarm stations shall be addressable, non-breakglass type, similar or equal to Mircom 

Alpha Intellegent Addressable Manual Stations, equipped with key lock so that they may be tested 
without operating the handle.  

12.1.2. Stations must be designed such that after an actual activation, they cannot be restored to normal 
except by key reset.  

12.1.3. An operated station shall automatically condition itself so as to be visually detected, as operated, at a 
minimum distance of 100 feet (30.5 m) front or side. 

12.1.4. Manual stations shall be constructed of high impact Lexan, with operating instructions provided on 
the cover. The word FIRE shall appear on the manual station in letters one half inch (12.7 mm) in size 
or larger. 

12.2. Addressable Devices - General 
12.2.1. Addressable Devices shall provide an address-setting means using rotary decimal switches.  
12.2.2. Addressable Devices shall use simple to install and maintain decade (numbered 0 to 9) type address 

switches. Devices that use a binary address setting method, such as a dipswitch, is not an allowable 
substitute. 

12.2.3. Detectors shall be intelligent and addressable, and shall connect with two wires to the Fire Alarm 
Control Panel Signaling Line Circuits. 

12.2.4. Addressable smoke and thermal detectors shall be Mircom MIX-3000 or equal and shall provide dual 
alarm and power LEDs. Both LEDs shall flash under normal conditions indicating that the detector is 
operational and in regular communication with the control panel and both LEDs shall be placed into 
steady illumination by the control panel, indicating that an alarm condition has been detected. If 
required, the flashing mode operation of the detector LEDs shall be optional through the system field 
program. An output connection shall also be provided in the base to connect an external remote alarm 
LED. 
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12.2.5. The fire alarm control panel shall permit detector sensitivity adjustment through field programming of 
the system. 

12.2.6. The detectors shall be listed by UL as meeting the calibrated sensitivity test requirements of NFPA 
Standard 72, Chapter 7. 

12.2.7. The detectors shall be duct-mount and shall include a separate twist-lock base with tamper proof 
feature. An optional base shall be available with a built-in (local) sounder rated at 85 DBA minimum. 

12.2.8. The detectors shall provide a test means whereby they will simulate an alarm condition and report that 
condition to the control panel. Such a test may be initiated at the detector itself (by activating a 
magnetic switch) or initiated remotely on command from the control panel. 

12.2.9. Detectors shall also store an internal identifying type code that the control panel shall use to identify 
the type of device (ION, PHOTO, or THERMAL). 

12.3. Intelligent Photoelectric Smoke Detector 
12.3.1. The detectors shall use the photoelectric (light-scattering) principal to measure smoke density and 

shall, on command from the control panel, send data to the panel representing the analog level of 
smoke density. 

12.4. Audible/visual notification appliances shall be Horn Strobe appliances and  Horn appliances similar to 
Cooper Wheelock series ZRS and ZNS.. The appliances shall meet and be listed for UL Standard 1971 
(Emergency Devices for the Hearing-Impaired for Indoor Fire Protection Service). The Horn shall be UL 
Listed under Standard 464 (Fire Protective Signaling). The horn strobe shall be listed for indoor use and 
shall meet the requirements of FCC Part 15 Class B. All inputs shall be compatible with standard reverse 
polarity supervision of circuit wiring by the Fire Alarm Control Panel (FACP).   

The audible portion of the appliance shall have a minimum of two (2) field selectable settings for 
dBA levels and shall have a choice of continuous or temporal (Code 3) audible outputs.  The 
strobe portion of the appliance shall produce a flash rate of one (1) flash per second over the 
Regulated Input Voltage Range and shall incorporate a Xenon flashtube enclosed in a rugged 
Lexan lens. 

The horn strobe shall be of low current design and shall have Zero inrush. Where wall mount, 
Multi-Candela appliances are specified, the strobe intensity shall have a minimum of four (4) 
field selectable settings and shall be rated per UL 1971 for: 15, 30, 75 or 110 candela. The 
selector switch for selecting the candela setting shall be tamper resistant and not accessible 
from the front of the appliance.   

When synchronization is required, the appliance shall be compatible with smart sync operation 
NAC. The strobes shall not drift out of synchronization at any time during operation. If the 
sync module or Power Supply fails to operate, (i.e. contacts remain closed), the strobes shall 
revert to a non-synchronized flash-rate. The appliance shall also be designed so that the 
audible signal may be silenced while maintaining strobe activation.  

The Horn Strobes shall incorporate a Patented Universal Mounting Plate that shall allow mounting 
to a single-gang, 4-inch square, 100mm European type backboxes, or the SHBB Surface 
Backbox. If required, an NATP (Notification Appliance Trimplate) shall be provided.  

All notification appliances shall be backward compatible.  
12.5. Visual notification appliances shall meet and be listed for UL Standard 1971 (Emergency Devices for the 

Hearing-Impaired) for Indoor Fire Protection Service. The strobe shall be listed for indoor use and shall meet 
the requirements of FCC Part 15 Class B. The strobe appliances shall produce a flash rate of one (1) flash per 
second over the Regulated Input Voltage Range of 16 to 33 VDC for 24 VDC models. All inputs shall be 
compatible with standard reverse polarity supervision of circuit wiring by a Fire Alarm Control Panel 
(FACP). 
12.5.1. All visual appliances shall incorporate a Xenon flashtube enclosed in a rugged Lexan lens. The RSS 

Multi-Candela shall be of low current design and shall have Zero Inrush. The strobe intensity shall 
have a minimum of four (4) field selectable settings and shall be rated per UL 1971 for: 15, 30, 75 or 
110 candela (wall mount versions). The strobe shall be designed for 24 VDC, two-wire operation and, 
when synchronization is required, shall be compatible with smart sync operation NAC. The strobes 
shall not drift out of synchronization at any time during operation. If the sync module or Power 
Supply fails to operate, (i.e., contacts remain closed), the strobe shall revert to a non-synchronized 
flash rate. The strobes shall be designed for indoor surface of flush mounting. 

12.5.2. The Multi-Candela Strobe Appliances shall incorporate a Patented Strobe Mounting Plate that shall 
allow mounting to a single-gang, double-gang 4-inch square, 100mm European type backboxes, or 
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the SHBB Surface Backbox. If required, an NATP (Notification Appliance Trimplate) shall be 
provided. An attaching cover plate shall be provided to give the Appliance and attractive appearance. 
The Appliance shall not have any mounting holes or screw heads visible when the installation is 
completed. 

12.5.3. All notification appliances shall be backward compatible. 
 
13. BATTERIES: 

13.1. Shall be 12 volt, Gel-Cell type (two required). 
13.2. Battery shall have sufficient capacity to power the fire alarm system for not less than twenty-four hours 

plus 5 minutes of alarm upon a normal AC power failure. 
13.3. The batteries are to be completely maintenance free. No liquids are required. Fluid level checks refilling, 

spills and leakage shall not be required. 
 
PART 3 - EXECUTION 
 
14. INSTALLATION: 

14.1. Installation shall be in accordance with the NEC, NFPA 72, local and state codes, as shown on the 
drawings, and as recommended by the major equipment manufacturer. 

14.2. All conduit, junction boxes, conduit supports and hangers shall be concealed in finished areas and may be 
exposed in unfinished areas. Smoke detectors shall not be installed prior to the system programming and test 
period. If construction is ongoing during this period, measures shall be taken to protect smoke detectors from 
contamination and physical damage. 

14.3. All fire detection and alarm system devices, control panels and remote annunciators shall be flush mounted 
when located in finished areas and may be surface mounted when located in unfinished areas. 

 
15. TEST: 

15.1. Provide the service of a competent, factory-trained engineer or technician authorized by the manufacturer 
of the fire alarm equipment to technically supervise and participate during all of the adjustments and tests for 
the system. All testing shall be in accordance with NFPA 72, Chapter 7. 

15.2. Before energizing the cables and wires, check for correct connections and test for short circuits, ground 
faults, continuity, and insulation. 

15.3. Close each sprinkler system flow valve and verify proper supervisory alarm at the FACP. 
15.4. Verify activation of all flow switches. 
15.5. Open initiating device circuits and verify that the trouble signal actuates. 
15.6. Open and short signaling line circuits and verify that the trouble signal actuates. 
15.7. Open and short Notification Appliance Circuits and verify that trouble signal actuates. 
15.8. Ground all circuits and verify response of trouble signals. 
15.9. Check presence and audibility of tone at all alarm notification devices. 
15.10. Check installation, supervision, and operation of all intelligent smoke detectors using the Walk 

Test. 
15.11. Each of the alarm conditions that the system is required to detect should be introduced on the 

system. Verify the proper receipt and the proper processing of the signal at the FACP and the correct 
activation of the control points. 

15.12. When the system is equipped with optional features, the manufacturer's manual should be 
consulted to determine the proper testing procedures. This is intended to address such items as verifying 
controls performed by individually addressed or grouped devices, sensitivity monitoring, verification 
functionality and similar. 

 
16. FINAL INSPECTION: 

16.1. At the final inspection a factory-trained representative of the manufacturer of the major equipment shall 
demonstrate that the systems function properly in every respect. 

 
17. INSTRUCTION: 

17.1. Provide instruction as required for operating the system. Hands-on demonstrations of the operation of all 
system components and the entire system including program changes and functions shall be provided. 
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17.2. The Contractor and/or the Systems Manufacturer's representatives shall provide a typewritten "Sequence of 
Operation." 

 
END OF SECTION 16723 
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SECTION 16763 – INTEGRATED ELECTRONIC COMMUNICATIONS NETWORK 
 
PART 1 - GENERAL 
 
1. GENERAL REQUIREMENTS 

1.1. This specification establishes a minimum level of quality, features, and performance for individual 
components as well as the integrated system and will be enforced by Owner. It is the responsibility of the 
contractor to insure that the proposed product meets or exceeds every standard set forth in these 
specifications. 

 
1.2. The functions and features specified are vital to the operation of this facility’s School Safety and Internal 

Communications requirements, therefore, the acceptance of alternate manufacturers does not release 
contractor from strict compliance with the requirements of this specification. 

 
1.3. Contractors wishing to submit alternate equipment shall submit to the specifying authority, at least 10 

days prior to bid opening, the equipment proposed to provide a precise functional equivalent system to 
meet specifications. Contractor shall provide adequate information prior to bid date such as specification 
sheets, working drawings, shop drawings, and a demonstration of the system.  Alternate 
supplier-contractor must also provide a list to include six installations of the identical system proposed. 

 
1.4. Final approval of the alternate system shall be determined at the time of job completion. Failure to provide 

the "precise functional equivalent" shall result in the removal of the alternate system at the contractor's 
expense. 

 
1.5. The Contractor for this work shall be held to have read all of the Bidding Requirements, the General 

Requirements of Division 1, and Contract Proposal Forms; and in the execution of this work, he will be 
bound by all of the conditions and requirements therein. 

 
1.6. The contractor shall be responsible for providing a complete functional system including all necessary 

components whether included in this specification or not. 
 

1.7. In preparing the bid, the contractor should consider that no claim will be made against the owner for any 
costs incurred by the contractor for any equipment demonstrations which the owner requests: 

 
2. RELATED DOCUMENTS 

2.1. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
2.2. Requirements of the following Division 16 Sections apply to this Section: 

2.2.1. Basic Electrical Requirements. 
2.2.2. Basic Electrical Materials and Methods. 

 
3. SUMMARY 

3.1. This Section includes an Integrated VoIP-based School Safety Intercom/Paging and Class Change Bell 
System. It includes requirements for Integrated Electronic Communications Network system components 
including, but not limited to, the following: 

3.1.1. Ceiling/Wall Mounted Speaker Assemblies 
3.1.2. One-Touch Emergency Call-In Switches 
3.1.3. Normal and Normal/Emergency Call-In Switches 
3.1.4. Bell/Class Change Signaling System 
3.1.5. VoIP-based Public Address and Intercommunication System 
3.1.6. VoIP-based Administrative Communications Console 
3.1.7. Controls, Amplifiers, and Terminal Equipment 
3.1.8. Power Supplies 
3.1.9. Wiring 
3.1.10. Wall-mounted Paging Horns 
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3.1.11. Atomic Clock Synchronization module 
3.1.12. Master Clock 
3.1.13. Secondary Clocks 
3.1.14. Program Sources – Tuner, Cassette, CD  

 
4. SYSTEM DESCRIPTION 

4.1. General: Furnish and install all equipment, accessories, and materials in accordance with these specifications 
and drawings to provide a complete and operating Integrated VoIP-based Intercommunications system for 
Klondike I.S.D. 

 
4.2. All costs associated with the procurement of telephone circuits for external access to the intercom system 

from the serving telephone utility shall be borne by the Owner. The Contractor shall act under a letter of 
agency as the Owner’s representative in all matters concerning procurement of these circuits. All costs 
shall be identified by this Contractor.  

 
5. LETTER OF AGENCY REQUIREMENTS 

5.1. The Contractor shall assume total system responsibility in coordinating all inter-building wiring, common 
carrier provided network facilities, and Owner provided equipment. 

 
5.2. The Contractor shall obtain a limited letter of agency from the Owner, authorizing direct communication 

and coordination with the public telephone utility and other vendors which may be involved in work that 
must be interfaced to this system. The Owner shall retain final approval authority for any circuits, 
facilities, or services that are to be ordered on his behalf. 
 

6. SUBMITTALS 
6.1. General: Submit the following in accordance with Conditions of Contract and Division 1 Specification 

Sections: 
6.1.1. Submit equipment prints, inter-panel and intra-panel, full electronic wiring diagrams and 

specification sheets for each item specified herein.  Provide a tabulation of the specification clearly 
comparing the submitted item with the specified item, being able to refer to all written expressed 
functions and capabilities. Specification Sheets shall be submitted on all items including cable types. 

6.1.2. Shop drawings, detailing Integrated Electronic Communications Networked System including, but 
not limited to, the following: 

6.1.2.1. Built-in station arrangement. 
6.1.2.2. Equipment cabinet arrangement. 

6.1.3. Wiring diagrams that detail wiring for power, signal, and control, differentiating clearly between 
manufacturer -installed wiring and field-installed wiring. Identify terminals to facilitate installation, 
operation and maintenance. 

6.1.4. Submit wiring diagrams showing typical connections for all equipment. 
6.1.5. Submit a certificate of completion of installation and service training. 

 
7. QUALITY ASSURANCE 

7.1. All items of equipment shall be designed by one manufacturer to function as a complete system and shall 
be accompanied by the manufacturer's complete service notes and drawings detailing all interconnections. 

 
7.2. The contractor shall be an established communications and electronics contractor that has had and 

currently maintains a locally run and operated business. The contractor shall utilize a duly authorized 
distributor of the equipment supplied for this project location with full manufacturer's warranty privileges. 

 
7.3. The contractor shall show satisfactory evidence, upon request, that the supplier maintains a fully equipped 

service organization capable of furnishing adequate inspection and service to the system. The supplier 
shall maintain at his facility the necessary spare parts in the proper proportion as recommended by the 
manufacturer to maintain and service the equipment being supplied. 

 
7.4. Electrical Component Standard: Provide work complying with applicable requirements of NFPA 70 

"National Electrical Code" including, but not limited to: 
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7.4.1. Article 250, Grounding. 
7.4.2. Article 300, Part A. Wiring Method. 
7.4.3. Article 310, Conductors for General Wiring. 
7.4.4. Article 725, Remote Control, Signaling Circuits. 
7.4.5. Article 800, Communication Systems. 

 
7.5. EIA Compliance: Comply with the following Electronics Industries Association Standards: 

7.5.1. Sound Systems, EIA-160. 
7.5.2. Loudspeakers, Dynamic Magnetic Structures, and Impedance, EIA-299-A. 
7.5.3. Racks, Panels, and Associated Equipment, EIA-310-A. 
7.5.4. Amplifiers for Sound Equipment, SE-101-A. 
7.5.5. Speakers for Sound Equipment, SE-103. 

 
7.6. Installation and start up of all systems shall be under the direct supervision of a local agency regularly 

engaged in installation, repair, and maintenance of such systems.  The supplier shall be accredited by the 
proposed equipment manufacturers and be prepared to offer a service contract for system maintenance on 
completion of the guarantee period and provide the names, locations, and size of six (6) recent successful 
installations in the area.    

 
7.7. The agency providing equipment shall be responsible for providing all specified equipment and mentioned 

services for all equipment as specified herein.  The agency must be a local authorized distributor of all 
specified equipment for single source of responsibility and shall provide documents proving such.  The 
agency must provide written proof that the agency is adequately staffed with factory-trained technicians 
for all of the specified equipment.  The agency must have established business for and currently be 
providing all services for the equipment to be provided. 

 
7.8. The contractor shall guarantee availability of local service by factory-trained personnel of all specified 

equipment from an authorized distributor of all equipment specified under this section.  On-the-premise 
maintenance shall be provided at no cost to the buyer for a period of one (1) year (parts and labor) from 
date of acceptance unless damage or failure is caused by misuse, abuse, neglect, or accident.  
Additionally, all manufacturer supplied products must be covered by a five (5) year (parts only) limited 
warranty from the date of acceptance.  The warranty period shall begin on the date of acceptance by the 
owner/engineer. 

 
7.9. The contractor shall, at the owner’s request, make available a service contract offering continuing factory 

authorized service of the system after the initial warranty period. 
 

7.10. The supplier shall visit the sites and familiarize himself with the existing conditions and field requirements 
prior to submitting a proposal. 

 
8.  DELIVERY, STORAGE, AND HANDLING 

8.1. Deliver products in factory containers.  Store in clean, dry space in original containers.  Protect products 
from fumes and construction traffic.  Handle carefully to avoid damage. 

 
9. IN-SERVICE TRAINING 

9.1. The contractor shall provide a minimum of eight hours of in-service training with this system. These 
sessions shall be broken into segments that will facilitate the training of individuals in the operation of this 
system. Operators Manuals and Users Guides shall be provided at the time of this training. 

 
10. WARRANTY 

10.1. Provide five-year warranty of the Intercommunications, School safety, Paging, and Atomic Synchronized 
Clock System against defects in material and workmanship. If any defects are found within the warranty 
period, the defective equipment shall be replaced at no cost (equipment only); a one year warranty shall be 
provided for labor. 
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10.2. Contactor shall respond, excluding weekends and holidays, within 24 hours to any warranty service calls. 
If equipment cannot be repaired within 24 hours of service visit, the contractor shall provide “loaner” 
equipment to the facility at no charge. 

 
10.3. Make available a service contract offering continuing factory authorized service of the system after the 

initial warranty period. 
 
PART 2 - PRODUCTS 
 
11. GENERAL 

11.1. Manufacturers:  Subject to compliance with requirements, provide one of the following systems: 
 
12. MANUFACTURERS 

12.1. Manufacturers:  Subject to compliance with requirements, provide one of the following systems: 
12.1.1. Telecenter®  VI manufactured by Rauland-Borg Corp and provided by others from the Klondike 

Additions & Renovations Phase One project. 
12.2. The specifying authority must approve any alternate system. 

 
13. SYSTEM REQUIREMENTS 

13.1. Provide complete and satisfactorily operating Integrated VoIP-based Intercom/School Safety System as 
described herein, using materials and equipment of types, sizes, ratings, and performances as indicated. 
Use materials and equipment that comply with referenced standards and manufacturers’ standard design 
and construction, in accordance with published product information. Coordinate the features of all 
materials and equipment so they form an integrated system, with components and interconnections 
matched for optimum performance of specified functions. 

 
13.2. The system shall provide the state of the art in technology for all features includes, but not limited to, 

intercommunications, emergency call-in notification, school safety paging and evacuation tones, atomic 
time synchronization, secondary clock corrections, and class change tones with schedules.  The system 
shall be easy to learn and operate.  All standard system programming shall be user friendly to allow the 
system administrator the ability to easily program system features. 

 
13.3. The system shall be a single electronic system from one manufacturer consisting of administrative 

console(s), amplified intercom channels, classroom speakers, corridor speakers, inside and outside horns, 
call-in switches, secondary clocks and master clock. 

 
13.4. Features offered by this system shall be implemented and controlled by a single software program that can 

be changed and expanded as customer needs evolve. 
 

13.5. The system shall lend itself to expansion by simple addition of hardware modules. 
 

13.6. The system shall allow system monitoring and administration from a local Windows PC, networked 
Windows PC over the LAN, or remote Windows PC via a modem. 

 
13.7. The system shall provide the ability to initiate life-safety paging announcements, evacuation tones, 

prerecorded messages and take cover tones from any telephone whether tied directly into the system or via 
trunk ports from an associated PBX within the facility or outside the facility to any other location within 
the facility. 

 
13.8. The system shall provide the ability to selectively communicate or monitor individual classrooms in 

emergency situations from any telephone within the facility or outside the facility to any other location 
within the facility; all communication within the classroom shall be hands free and will not require any 
interaction by the end-user to answer. 
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13.9. Room speakers and call switches shall be programmable and may be assigned any two, three, four or five 
digit room number.  Any room number designation may be reassigned at any time, and it shall not be 
dependent on wiring or circuit numbers.  

 
13.10. Amplified two-way voice communication shall be available from any dialing telephone through any 

speaker in the system.  This shall allow hands-free communication to any classroom or any individual 
loudspeaker unit.  A programmable pre-announce tone shall sound immediately before the intercom path 
is opened and a supervisory tone shall continue to sound at regular intervals when speaker monitoring is 
active, complying fully with all privacy legislation. 

 
13.11. Integrated Master Clock with: 16 schedules, 1000 events, and automatic Daylight Savings time 

correct. 
 

13.12. System must be compatible with a structured cable plant with MDF and IDF located equipment 
connected over an Ethernet LAN consisting of fiber and/or CAT5/5e/6 cabling. 

 
13.13. Classroom components (including a speaker, and/or clock) must all be connected to the system via a 

single CAT5/5e/6 cable drop for each classroom/location to either the MDF or IDF in a Networked 
solution.  Systems requiring non Cat5/5e/6 wiring will not be accepted. 

 
13.14. System must be able to integrate to any phone system which provides a standard POTS CO interface 

with caller-ID to provide all system features including call-in information on associated telephone 
displays. 

 
13.15. Atomic Time Synchronization with the ability to offset local System Time in one minute increments, 

+/- 15 minutes from true atomic time. 
 
14. EQUIPMENT AND MATERIALS 

14.1. General:  The system provided shall be a single completely integrated VoIP-based communications 
system providing all the functionality described herein. 

 
14.2. Classroom Equipment:  All new and existing classrooms shall be equipped with the following equipment: 

14.2.1. Loudspeaker & baffle  
14.2.2. Staff Telephone (Dialing) 

 
14.3. Administrative Office Equipment:  Administrative Areas shall be equipped with the following equipment: 

14.3.1. Single Line Telephone 
14.3.2. Single Line Telephone with Display 

 
14.4. VoIP-Based Controller:  Provide a VoIP-based integrated system for individual room 

intercommunications, all page and zone page, evacuation tones, multilevel call-in, secondary clock 
correction and class change tones.  This system shall have the ability to interface with any enterprise voice 
system providing standard POTS CO interface supporting caller-ID. The system supports all of the 
following ways to access the system; a “telephone” in this specification is defined as any telephone 
connected to the system, including: 

14.4.1. Telephones on associated enterprise voice system such as a PBX, networked VoIP system, or 
KTS system 

14.4.2. Cell phones with a dedicated telephone number 
14.4.3. Remote telephone access through a DISA line connected to the system 
14.4.4. An administrative console connected directly to the system 

 
14.5. The Integrated Communications Network shall, at a minimum, have the following features and 

capabilities: 
14.5.1. The ability to network multiple gateways together over an Ethernet LAN (consisting of fiber 

and/or CAT5/5e/6) to provide a single interconnected system within the facility. The networking 
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capability must provide for total transparency between gateways and in turn operate as a single 
system.  

14.5.2. An Ethernet port for the connection of on-site or off-site diagnostics by distributor or factory-
trained personnel. The gateways shall have the option to tie directly into the facility’s Ethernet 
LAN/WAN (depending on firewall access) or to interconnect over their own Ethernet network. 

14.5.3. The VX Works based Operating System and system programming database shall be stored in non-
volatile flash memory. The Operating System can be easily upgraded through a configuration 
program without requiring replacement of any chips. The system programming database can be 
easily archived. 

14.5.4. For remote access and to dial out to remote telephones such as cell phones, the system can connect 
to Public Switched Telephone Network (PSTN) via POTS Central Office (CO) trunk(s) or T-1/PRI 
channel(s). 

14.5.5. DISA: Direct Inward System Access. The system can be configured to allow access to all system 
features/functions (paging, intercom, evacuation tones, toll access, class tone schedule selection, 
etc.) from any offsite DTMF dialing telephone via an incoming trunk line. Only authorized 
individuals may use this feature by dialing into the system through a dedicated trunk number with or 
without a pass code, and then dialing a system function. 

14.5.6. Support a flexible numbering plan allowing two, three, four, or five digit room numbers. The two, 
three, four, and/or five digit room numbers can be intermixed within the same facility. Each 
extension can include leading or trailing alpha digits to match a facility’s room numbering scheme. 

14.5.7. Support for multiple administrative consoles capable of answering internal intercom call-ins and 
performing all other system functions including but not limited to Emergency Page, all page, 
program distribution, active class change schedule selection and active system configuration 
selection. 

14.5.8. Support for up to ten (10) two-way amplified voice intercom paths between any telephone and 
intercom speaker without the use of a press-to-talk or talk-listen switch. 

14.5.9. Ability to place two levels of call-in and remote cancel from any call switch. 
14.5.10. The ability to answer intercom call-ins registered at any administrative console by merely pressing 

a user definable single response button.    
14.5.11. Universal wiring utilizing data network topology for the intercom speakers, call switches clocks 

using a single category 5/5e/6 cable. Systems requiring a custom cable plant will not be acceptable. 
14.5.12. The ability to remotely locate Gateways among MDF and IDF closets with interconnection over a 

data VLAN. This flexibility allows for the most economical wiring of the system based on the layout 
of the facility. 

14.5.13. The ability to change system configurations either manually or automatically based on time of 
day, day of week and calendar date. The system can store up to four (4) different system 
configurations at any time. 

14.5.14. Preannounce tone prior to connecting any intercom conversation to alert the user to the call and 
prevent unauthorized monitoring. A tone shall be automatically repeated at regular intervals for the 
duration of the intercom call if the voice circuit is not activated. 

14.5.15. Audio paging access from any telephone to any single intercom speaker, zone (group) of 
intercom/paging speakers, or all speakers/paging horns throughout the entire facility.  

14.5.16. Single button access from Administrative Console to distribute emergency announcements within 
the facility to all or select locations equipped with speakers. Emergency announcements originating 
from any assigned administrative console shall have priority over all regular system functions. 

14.5.17. Single button access from any administrative console on the system to initiate alarm signals within 
the facility to all or select locations equipped with speakers. Up to nine (9) separate distinct alarm 
signals shall be provided.   

14.5.18. The system can automatically broadcast page emergency instructions throughout an entire school 
when an alarm (e.g. security, fire) is activated. The emergency instructions are prerecorded by the 
user and require no user intervention. The system provides redundant alarm annunciation over 
intercom/paging speakers and is not meant to replace primary fire alarm or security systems. 

14.5.19. While in communication with an intercom speaker, the user can unlock a door solenoid, 
associated with the intercom speaker, by simply pressing a DTMF digit.  

14.5.20. Multilevel call-ins can be placed from a call-in switch.  Call-ins can be routed within the system to 
administrative consoles and answered by a single button press on the console, connecting the user to 
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the speaker.  Alternately, call-ins will be displayed via caller-ID on any phone by ringing that phone.  
Once the “call” has been answered, the user will hear a recording and can press a single button to 
connect to the speaker. 

14.5.21. Call-ins will be ordered for answer according to priority and length of time in system so that the 
most urgent, oldest call-in is answered first. 

14.5.22. An option for Privacy call-in switches. When the Privacy switch is activated it prevents telephone 
users from monitoring the specific classroom/location intercom speaker. 

14.5.23.  An option for Call Assurance call-in switches.  When the normal or emergency button is pressed, 
an LED lights up to visually confirm that a call-in has been placed. 

14.5.24. Automatic class change tones sent through all or selected intercom/paging speakers and/or horns.  
Any combination of up to nine (9) tones can be sounded to indicate different events. Up to sixteen 
(16) different class change schedules can be stored in the system and selected manually from an 
administrative telephone or selected automatically based on time, day of the week, and date. Tone 
type and duration are selectable for each class change event. A total of one thousand (1000) class 
change events can be stored on the system. 

14.5.25. Programmable “Music-on-Class-Change.” A program source can be automatically routed to select 
zones of paging speakers or all speakers within the facility during each class change period. 

14.5.26. The system shall provide facilities to distribute program material (i.e. cassette tape, CD, radio 
broadcasts) in the following manner: 

14.5.26.1. The user shall cue remotely located music source or select radio station. 
14.5.26.2. From a telephone the user can select the room(s) or areas to distribute program. 
14.5.26.3. Automated distribution based on event schedule. 

14.5.27. The system provides for secondary clock correction with the following features and functions: 
14.5.27.1. User programmable Automatic Daylight Savings Time Change. 
14.5.27.2. Interface with most types of secondary slave clocks whether synchronous wired or 

electronic.   
14.5.27.3. User-programmable custom slave clock correction. Output relays rated at 5 amperes shall 

be provided on all zone circuits as necessary. 
14.5.28. System has the ability to sync system time to the National Atomic Clock Signal or to the school’s 

or districts network time server. 
14.5.29. The system provides for classroom security and call switch supervision with the following 

features and functions: 
14.5.29.1. All field wiring to call switches connected to the system can be individually supervised 

for opens or shorts.  
14.5.29.2. Security alarms may be programmed to automatically trigger pre-recorded emergency 

announcements and/or emergency tones to sound in select areas or through the facility when 
an alarm is activated. 

14.5.29.3. Multiple alarm inputs shall be provided to the main security and/or fire alarm system.  
Emergency tones and/or announcements can be triggered, via the primary security and/or fire 
alarm system, to provide redundant annunciation using the classroom and corridor speakers. 

14.5.29.4. The capability to assign speaker locations to any one or more of the sixteen (16) zones 
for zone paging, program/music distribution, or class change tone reception; this assignment is 
a software programmable function. All of these zones may be configured to be independent of 
the other zones and in any combination. Initially, paging zones shall be programmed based on 
the Needs Assessment Analysis with the user.  

 
14.6. Atomic Clock Synchronized Central Controller Unit:  Provide an atomic time synchronization module that 

shall have the following capabilities: 
14.6.1. Ability to automatically adjust for Daylight Saving Time. 
14.6.2. Ability to bypass Daylight Saving Time, but to still keep synchronized to the atomic time. 
14.6.3. Ability to acquire time signal from government sponsored, atomic clock based timeservers using 

computer network with internet access. 
14.6.3.1. Synchronize other master/secondary clocks using this time signal 
14.6.3.2. Synchronize integrated VoIP-based intercom/school safety system using this time signal. 

14.6.4. The Atomic Clock Synchronized Controller Unit shall provide a Universal Serial Bus port for the 
connection of on-site diagnostics by distributor or factory-trained personnel. 
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14.6.4.1. This port shall be usable for the programming and saving of all programmed data for 
each system with the utilization of an on-site computer.   

 
14.7. Administrative Console:  Administrative Consoles indicated on the drawings shall provide the following 

functions and features: 
14.7.1. Voice over IP based communications with system. 
14.7.2. Three (3) line by twenty (20) character Alphanumeric Display: the display will indicate call-in 

room number, level of call-in, and calling room’s alpha description.  
14.7.3. Standard twelve (12) key dial pad and hook switch. 
14.7.4. Four (4) predefined soft keys: Release, Speaker, Transfer and Hold. 
14.7.5. Five (5) facility-wide programmable keys and ten (10) or twenty-five (25) individually 

programmable feature keys. The following programmable functions can be selectively programmed 
at each administrative console:   

14.7.5.1. Speed Dial – one touch dialing of any other administrative console. 
14.7.5.2. DSS (Direct Station Select) – one touch dialing of any intercom speaker. 
14.7.5.3. Night Mode – place the system in and out of night answer mode. 
14.7.5.4. Call-in Answer – one touch answering of any call-in queued to the administrative console. 
14.7.5.5. System Configuration Select – manually select among one (1) to four (4) available system 

configurations.  
14.7.5.6. Class Tone Schedule Select - manually select among one (1) to sixteen (16) available class 

change tone schedules.  
14.7.5.7. Evacuation Tones – initiate evacuation tones to selected areas within the facility or 

throughout the entire facility. While tones are sounding it is possible to make a voice page 
inturrupting the tones. 

14.7.5.8. Zone Page – initiate pages to any combination of one (1) to sixteen (16) paging zones and 
the ability to combine these zones into user defined paging groups using speed dial buttons. 

14.7.5.9. Mute - one touch ability to mute audio to distant party 
14.7.5.10. Page – all page over all intercom/paging speakers and horns within the facility. 
14.7.5.11. Volume Up/Down – while the console is ringing the volume up and volume down keys 

change the level of the ring volume. During a conversation the volume up and volume down 
keys change the level of the listen back audio. 

14.7.6. Each administrative console in the system shall be assigned, through software, the following 
individually programmable (allowed or restricted) features/options using the class of service 
attribute:  

14.7.6.1. Initiating zone page announcements 
14.7.6.2. Initiating emergency all page with override 
14.7.6.3. Initiating all page announcements 
14.7.6.4. Initiating emergency/evacuation tones 
14.7.6.5. Initiating class change tones 
14.7.6.6. Receipt of class change tones and/or zone pages 
14.7.6.7. Door access control during intercom conversation 

 
14.8. Audio Paging/Program Amplifiers: 

14.8.1. Power amplifier(s) shall be provided to provide a minimum of ½ watt of power to all intercom 
speakers, 2 watts of power to all paging speakers, and up to 15 watts of power to all paging horns. 

14.8.2. The maximum load on the paging/program amplifiers shall be 80% of the rated maximum output 
of the amplifiers. 

 
14.9. Secondary Analog Clock Requirements: 

14.9.1. Once installed, the clocks shall be maintenance free for the lifetime of the clock. This includes not 
needing to replace batteries in the clocks. 

14.9.2. The clocks must carry a five-year manufacturer’s warranty. 
14.9.3. Using a microprocessor, the clock shall provide automatic clock correction signal detection 

without any switch or configuration settings 
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14.9.4. The clock shall have the ability to be powered and corrected using an associated intercom/paging 
system’s speaker pair within the Cat 5e cable; no additional circulating clock wiring for power or 
correction will be required 

14.9.5. The clock must be correctable using a maximum of two wires 
14.9.6. During a power outage, the clock shall maintain its own internal time for a minimum of 300 

minutes. The secondary clock shall have the ability to recover in less than 5 minutes from a power 
failure of less than 6 hours, thus providing instant correction. 

14.9.7. Clocks which must wait for correction from the associated Master Clock after a power failure will 
be unacceptable 

14.9.8. The clock lens shall use a shatterproof polycarbonate material with no visible molding marks. 
Glass and/or visible molding marks are unacceptable.  

14.9.9. The clock shall have a black hour and minute hands, as well as a red second hand 
14.9.10. The clock shall be an Underwriters Laboratories listed device to standard 863 seventh edition 

(Time Indicating and Recording Appliances) 
14.9.11. The clock shall have a low–profile, semi–flush design that incorporates a safety mounting eyelet 

that prevents accidental separation of the clock from its’ mounting surface. 
14.9.12. Ability to be automatically corrected daily 
14.9.13. The analog clocks must be available in various mounting configurations including single and 

double-faced clocks and provisions for both wall and ceiling mount.  
 

14.10. Secondary Digital Clock Requirements: 
14.10.1. The digital secondary clocks shall have either a 1.8 inch or 2.5 inch LED character height.  
14.10.2. The digital clocks must be available in various mounting configurations including single and 

double-faced clocks and provisions for both wall and ceiling mount.  
14.10.3. With the addition of two pushbutton switches, count-up and count-down abilities are required for 

all digital clocks 
14.10.4. All digital clocks must have the ability to be powered by either 24 VAC or 120 VAC. 
14.10.5. All digital clocks must be capable of receiving power and correction signals using only 2 wires 

 
14.11. Accessories: 

14.11.1. Housings for all designated clock/speaker combinations 
14.11.1.1. Single back box for all 12” round analog clock/ 8” speaker combinations 
14.11.1.2. Flush or surface mount 
14.11.1.3. Ability to use existing speaker back box with clock/speaker combination baffles... 

14.11.2. Boiler Rooms: 
14.11.2.1. Reentrant paging horn. 
14.11.2.2. Frequency Response:  375 to 14,000 Hz. 
14.11.2.3. Power Handling:  30 Watts, 60 Watts Peak. 
14.11.2.4. Variable screw taps, 25 V transformer. 
14.11.2.5. Sound Pressure Level:  110 dB at 1 meter with 1-watt input. 
14.11.2.6. Mounting:  Adjustable, horizontal, and vertical. 
14.11.2.7. Color:  Beige. 

14.11.3. Ceiling-Mounted Loudspeakers: 
14.11.3.1. 8" Cone. 
14.11.3.2. Frequency Response:  65 to 17,000 Hz. 
14.11.3.3. Power Rated:  8 Watts. 
14.11.3.4. Magnet:  5 Ounce. 
14.11.3.5. Axial Sensitivity:  93 dB at 4 feet with 1-watt input. 
14.11.3.6. 25-watt variable tap transformer. 

14.11.4. Surface-mounted speaker housings in areas so designated. 
14.11.4.1. Bi-directional. 
14.11.4.2. Wall or ceiling mount. 
14.11.4.3. Accommodates 8” speakers. 

 
14.12. Equipment Racks: 
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14.12.1. Equipment racks shall be located in a climate-controlled area/room as shown on drawings. 
Equipment racks shall be: 

14.12.1.1. Distributed among one or several equipment closets/rooms 
14.12.1.2. Self-contained, specifically engineered racks with provisions for all present and future 

components as described and recommended by the manufacturer within this specification. 
14.12.1.3. Racks shall be accessible from front and rear. 
14.12.1.4. All program, zone, and time circuitry, data, linkage, power, telecommunications 

components, and circuitry to be located in racks configured as approved by the Engineer. 
14.12.1.5. Optionally, the equipment may be desk or wall-mounted. 

 
PART 3 - EXECUTION 
 
15.  EXAMINATION 

15.1. Examine conditions, with the Installer present, for compliance with requirements and other conditions 
affecting the performance of the Integrated Electronic Communications Network system work. 

 
15.2. Do not proceed until unsatisfactory conditions have been corrected. 

 
16.  INSTALLATION 

16.1. General:   Install system in accordance with NFPA 70 and other applicable codes. Install equipment in 
accordance with manufacturer's written instructions. 

 
16.2. Wiring Methods:  Install wiring in raceway except within consoles, desks, and counters, and except in 

accessible ceiling spaces, and in gypsum board partitions, where cable wiring method may be used. Use 
UL listed plenum cable in environmental air spaces including plenum ceilings. Conceal wiring except in 
unfinished spaces. 

 
16.3. Impedance and Level Matching: Carefully match input and output impedance’s and signal levels at signal 

interfaces. Provide matching networks where required. 
 

16.4. Control Circuit Wiring:  
16.4.1. Install control circuits in accordance with NFPA 70 and as indicated. Provide number of 

conductors as recommended by system manufacturer to provide control functions indicated or 
specified. 

16.4.2. The contractor shall mount a main distribution frame behind the Integrated Electronic 
Communications Network console. All wires shall be laid down on terminal punch blocks and 
identified by the actual room location it serves. All the communications points shall be wired into 
this main distribution frame, laid down in sequence, and identified by which line it is on and the 
point position it serves. 

16.4.3. All housings are to be located as specified and shown on drawings. 
16.4.4. Make installation in strict accordance with approved manufacturer's drawings and instructions. 
16.4.5. The contractor shall provide necessary transient protection on the AC power feed, all station lines 

leaving or entering the building, and all central office trunks. All protection shall be as recommended 
by the equipment supplier and referenced to earth ground.   

 
16.5. Wiring Within Enclosures:  

16.5.1. Provide adequate length of conductors. Bundle, lace, and train the conductors to terminal points 
with no excess. Provide and use lacing bars. 

16.5.2. Provide physical isolation from each other for speaker-microphone, line-level, speaker-level, and 
power wiring. Run in separate raceways, or where exposed or in same enclosure, provide 12 inch 
minimum separation between conductors to speaker-microphones and adjacent parallel power and 
telephone wiring. Provide physical separation as recommended by equipment manufacturer for other 
Integrated Electronic Communications Network system conductors. 

 
16.6. Splices, Taps, and Terminations:  Make splices, taps and terminations on numbered terminal punch blocks 

in junction, pull, and outlet boxes, terminal cabinets and equipment enclosures. 
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16.7. Identification of Conductors and  Cables:  Use color coding of conductors and apply wire and cable 

marking tape to designate wires and cables so all media are identified in coordination with system wiring 
diagrams. 

16.7.1. Weatherproofing:  Provide weatherproof enclosures for items to be mounted outdoors or exposed 
to weather. 

16.7.2. Repairs:  Wherever walls, ceilings, floors, or other building finishes are cut for installation, repair, 
restore, and refinish to original appearance. 

 
17. GROUNDING 

17.1. Provide equipment grounding connections for Integrated Electronic Communications Network systems as 
indicated. Tighten connections to comply with tightening torques specified in UL Standard 486A to assure 
permanent and effective grounds. 

 
17.2. Ground equipment, conductor, and cable shields to eliminate shock hazard and to minimize to the greatest 

extent possible, ground loops, common mode returns, noise pickup, cross talk, and other impairments. 
Provide 5-ohm ground at main equipment location. Measure, record, and report ground resistance. 

 
17.3. The contractor shall provide all necessary transient protection on the AC power feed and on all station 

lines leaving or entering the building. 
 

17.4. The contractor shall note in his system drawings, the type and location of these protection devices as well 
as all wiring information. 

 
17.5. The contractor shall furnish and install a dedicated, isolated earth ground from the central equipment rack 

and bond to the incoming electrical service ground buss bar.  
 
18.  FIELD QUALITY CONTROL 

18.1. Manufacturer's Field Services:  Provide services of a duly factory authorized service representative for 
this project location to supervise the field assembly and connection of components and the pre-testing, 
testing, and adjustment of the system. 

 
18.2. Inspection:   Make observations to verify that units and controls are properly labeled, and interconnecting 

wires and terminals are identified.  Provide a list of final tap settings of paging speaker line matching 
transformers. 

 
18.3. Testing:   Rectify deficiencies indicated by tests and completely re-test work affected by such deficiencies 

at Contractor's expense. Verify by the system test that the total system meets the Specifications and 
complies with applicable standards. 

 
19. COMMISSIONING 

19.1. Train Owner's maintenance personnel in the procedures and schedules involved in operating, 
troubleshooting, servicing, and preventative maintenance of the system. Provide a minimum of 8 hours 
training. Operators Manuals and Users Guides shall be provided at the time of this training. 

 
19.2. Schedule training with Owner through the Architect, with at least seven days advance notice. 

 
20.  OCCUPANCY ADJUSTMENTS 

20.1. When requested by the Architect within one year of date of Substantial Completion, provide on-site 
assistance in adjusting sound levels, resetting matching transformer taps, and adjusting controls to suit 
actual occupied conditions. Provide up to three (3) visits to the site for this purpose. 

 
21.  CLEANING AND PROTECTION 

21.1. Prior to final acceptance, clean system components and protect from damage and deterioration. 
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END OF SECTION 16720 
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SECTION 16930 - LIGHTING CONTROL SYSTEM 
 

PART 1 - GENERAL 
 
1. DESCRIPTION OF WORK: 

1.1. Provide lighting control system which shall consist of dimmers, dimmer racks, control panels, maintenance 
switches, control wires, etc. 

 
2. QUALITY ASSURANCE: 

2.1. Manufacturer: Firms regularly engaged in manufacturer of lighting control equipment of types and 
capacities required, whose products have been in satisfactory use and in similar service for not less than 
five years. 

2.2. Installer: Installer shall upon request by Owner agree to execute required agreement for continued 
maintenance of lighting control equipment. 

2.3. NEC Compliance:  Comply with NEC as applicable to construction and installation of lighting control 
systems. 

2.4. UL Compliance and Labeling:  Provide devices which have been UL-listed and labeled. 
2.5. NEMA Compliance:  Comply with NEMA standards for all components. 

 
3. SUBMITTALS: 

3.1. Product Data:  Submit manufacturer's data on lighting control system. 
 
PART 2 - PRODUCTS 
 
4. LIGHTING CONTROL SYSTEM COMPONENTS: 

4.1. General:  Provide factory-fabricated lighting control system designed for the application intended. Provide 
all components from a single source. 

4.2. Controls: 
4.3. Dimmer Bank: Provide wall-mounted 52-circuit dimmer rack, Strand Lighting CD-80, or approved equal. 

Provide with 52-2.4KW toroidal dimmers in metal housing. Provide with terminal-strip connections. 
Provide with low-noise cooling fan. Provide with plug-in digital command module. Provide with capability 
of automatically selecting DMX512 or AMX192 protocols. Provide with illuminated push buttons for local 
control. Provide with XLR connectors for daisy chaining multiple dimmer packs. Provide with RS232 
serial port for interfacing capability. Provide UL and CSA approved. 
4.3.1. Enclosure: Provide dead-front rack constructed of code-gauge materials and finished in epoxy paint.  

 
PART 3 - EXECUTION 
 
5.  INSTALLATION OF LIGHTING CONTROL SYSTEM: 

5.1. Install lighting control system in accordance with manufacturer's recommendations. 
5.2. Comply with NEC. 
5.3. Ensure lighting control conductors are routed separate from any power circuitry. 

 
6. TESTING/TRAINING/PROGRAMING: 

6.1. Testing: Once the system is operational, test all system functions and demonstrate to Owner. 
6.2. Training: Train the Owner's designated operators in the use and maintenance of the system. Contractor 

shall include eight hours of training in his bid. 
6.3. Programming: After training is completed, the Contractor shall coordinate with the Owner and assist them 

in the programming of the system. Contractor shall include eight hours of programming assistance in his 
bid. 

END OF SECTION 16930 


