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00 11 13 
Notice to Contractors 

Temporary Milk and Blood Lab Renvoation Project 
32 Blossom Lane, Augusta ME (Marquardt Building) 

 
To develop within the existing, renovated, Marquardt Building on the East Campus located at 32 Blossom 
Lane Augusta Maine, a State Laboratory of approximately 2,000 square feet for the testing of Milk and 
Blood samples.  Project includes new flooring, ceiling, plumbing,cabinetry and revsions to the existing 
mechanical and electrical systems. 
 
The cost of the work is approximately $ 150,000.00.  The work to be performed under this contract shall 
be completed on or before 31 August 2016. 
 
 
1. Sealed Contractor bids for the project noted above, in envelopes plainly marked "Bid for Temporary 

Milk and Blood Lab" and addressed to: 

will be opened and read aloud at the address shown above at 2:00 p.m. on July 8th, 2016.  Bids 
submitted after the noted time will not be considered and will be returned unopened. 
 

2. The bid shall be submitted on the Contractor Bid Form (section 00 41 13) provided in the Bid 
Documents.  The Owner reserves the right to accept or reject any or all bids as may best serve the 
interest of the Owner. 

 
3. Bid security is required on this project. 

The Bidder shall include a satisfactory Bid Bond (section 00 43 13) or a certified or cashier's check 
for 5% of the bid amount with the completed bid form submitted to the Owner. 

 
4. Performance and Payment Bonds are required on this project. 

The selected Contractor shall furnish a 100% contract Performance Bond (section 00 61 13.13) and a 
100% contract Payment Bond (section 00 61 13.16) in the contract amount to cover the execution of 
the Work. 

 
5. Filed Sub-bids are not required on this project. 
 
6. There are no Pre-qualified General Contractors on this project. 

The Pre-qualified General Contractors are listed below. 
  � 
insert name of company, city, state 
insert name of company, city, state 
insert name of company, city, state 
insert name of company, city, state 
insert name of company, city, state 
insert name of company, city, state 
insert name of company, city, state 
insert name of company, city, state 
insert name of company, city, state 

Jill Instassi 
Bureau of General Services 
4th Floor, Cross State Office Building, 111 Sewall Street 
77 State House Station 
Augusta, Maine 04333-0077 

(formerly Section 2-A) 
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00 11 13 
Notice to Contractors 

insert name of company, city, state 
insert name of company, city, state 
insert name of company, city, state 

 
7. An on-site pre-bid conference will be conducted for this project. 

The pre-bid conference is mandatory for General Contractors and optional for Subcontractors and 
suppliers.  Contractors who arrive late or leave the meeting early may be prohibited from 
participating in this meeting and bidding.  June 20th at 10am at project site. 

 
8. Bid Documents - full sets only - will be available on or about June 6th thru June 21st and may be 

purchased  via digital download from Ames Associates from: 
Ames Associates, LLC 
128 Broadway 
Bangor, Maine 04401 
eangel@amesmaine.com 

 
9. Bid Documents may be examined at: 

AGC Maine Construction Summary 
188 Whitten Road 734 Chestnut Street 
Augusta, ME  04332 Manchester, NH  03104 
Phone 207-622-4741  Fax 207-622-1625 Phone 603-627-8856  Fax 603-627-4524 

 
  
  
  
  

 

(formerly Section 2-A) 
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SECTION 087100 # DOOR HARDWARE 

PART 1 # GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes: 

1. Mechanical door hardware for the following: 

a. Swinging doors. 

2. Electronic Access control 

B. Related Sections: 

1. Section 081416 "Flush Wood Doors"  

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction and installation details, 

material descriptions, dimensions of individual components and profiles, and finishes. 

B. Selection:  For plastic protective trim units in each finish, color, and texture required for each 

type of trim unit indicated. 

C. Samples for Verification:  For exposed door hardware of each type required, in each finish 

specified, prepared on Samples of size indicated below.  Tag Samples with full description for 

coordination with the door hardware schedule.  Submit Samples before, or concurrent with, 

submission of door hardware schedule. 

1. Sample Size:  Full#size units or minimum 2#by#4#inch (51#by#102#mm) Samples for sheet 

and 4#inch (102#mm) long Samples for other products. 

a. Full#size Samples will be returned to Contractor.  Units that are acceptable and 

remain undamaged through submittal, review, and field comparison process may, 

after final check of operation, be incorporated into the Work, within limitations of 

keying requirements. 

D. Other Action Submittals: 

1. Shop drawings shall detail all connected devices, of sufficient detail to adequately 

communicate that recommended meets requirements, including: 
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a. System device locations on architectural floor plans. 

b. System sequence operation description. 

 

2. Door Hardware Schedule:  Prepared by or under the supervision of Installer, detailing 

fabrication and assembly of door hardware, as well as installation procedures and 

diagrams.  Coordinate final door hardware schedule with doors, frames, and related work 

to ensure proper size, thickness, hand, function, and finish of door hardware. 

a. Submittal Sequence:  Submit door hardware schedule after submissions of Product 

Data, Samples, and Shop Drawings.  Coordinate submission of door hardware 

schedule with scheduling requirements of other work to facilitate the fabrication of 

other work that is critical in Project construction schedule. 

b. Format:  Comply with scheduling sequence and vertical format in DHI's 

"Sequence and Format for the Hardware Schedule." Double space entries, and 

number and date each page. 

c. Content:  Include the following information: 

1) Identification number, location, hand, fire rating, size, and material of each 

door and frame. 

2) Locations of each door hardware set, cross#referenced to Drawings on floor 

plans and to door and frame schedule. 

3) Complete designations, including name and manufacturer, type, style, 

function, size, quantity, function, and finish of each door hardware product. 

4) Fastenings and other pertinent information. 

5) Explanation of abbreviations, symbols, and codes contained in schedule. 

6) Mounting locations for door hardware. 

7) List of related door devices specified in other Sections for each door and 

frame. 

3. Keying Schedule:  Prepared by or under the supervision of Installer, detailing State of 

Maine final keying instructions for locks.  Include schematic keying diagram and index 

each key set to unique door designations that are coordinated with the Contract 

Documents. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer and Architectural Hardware Consultant. 

B. Product Test Reports:  For compliance with accessibility requirements, based on evaluation of 

comprehensive tests performed by manufacturer and witnessed by a qualified testing agency, 

for door hardware on doors located in accessible routes. 

C. Warranty:  Special warranty specified in this Section. 
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1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For each type of door hardware to include in maintenance manuals.  Include 

final hardware and keying schedule. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  Supplier of products and an employer of workers trained and approved 

by product manufacturers and an Architectural Hardware Consultant who is available during the 

course of the Work to consult with Contractor, Architect, and Owner about door hardware and 

keying. 

1. Warehousing Facilities:  In Project's vicinity. 

2. Scheduling Responsibility:  Preparation of door hardware and keying schedules. 

3. Engineering Responsibility:  Preparation of data for electrified door hardware, including 

Shop Drawings, based on testing and engineering analysis of manufacturer's standard 

units in assemblies similar to those indicated for this Project. 

B. Architectural Hardware Consultant Qualifications:  A person who is experienced in providing 

consulting services for door hardware installations that are comparable in material, design, and 

extent to that indicated for this Project and who is currently certified by DHI as follows: 

1. For door hardware, an Architectural Hardware Consultant (AHC) 

C. Source Limitations:  Obtain each type of door hardware from a single manufacturer. 

1. Provide electrified door hardware from same manufacturer as mechanical door hardware, 

unless otherwise indicated.  Manufacturers that perform electrical modifications and that 

are listed by a testing and inspecting agency acceptable to authorities having jurisdiction 

are acceptable. 

D. Smoke# and Draft#Control Door Assemblies:  Where smoke# and draft#control door assemblies 

are required, provide door hardware that meet requirements of assemblies tested according to 

UL 1784 and installed in compliance with NFPA 105. 

1. Air Leakage Rate:  Maximum air leakage of0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) at 

the tested pressure differential of 0.3#inch wg (75 Pa) of water. 

E. Means of Egress Doors:  Latches do not require more than 15 lbf (67 N) to release the latch.  

Locks do not require use of a key, tool, or special knowledge for operation. 

F. Accessibility Requirements:  For door hardware on doors in an accessible route, comply with 

the U.S. Architectural & Transportation Barriers Compliance Board's ADA#ABA Accessibility 

Guidelines 

1.  Do not require tight grasping, pinching, or twisting of the wrist and that operate with a 

force of not more than 5 lbf (22.2 N). 

2. Comply with the following maximum opening#force requirements: 
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a. Interior, Non#Fire#Rated Hinged Doors:  5 lbf (22.2 N) applied perpendicular to 

door. 

 

3. Adjust door closer sweep periods so that, from an open position of 70 degrees, the door 

will take at least 3 seconds to move to a point 3 inches (75 mm) from the latch, measured 

to the leading edge of the door. 

G. Keying Conference:  Conduct conference at Project site to comply with requirements in 

Section 013100 "Project Management and Coordination." In addition to Owner, conference 

participants shall also include Installer's Architectural Hardware Consultant.  Incorporate keying 

conference decisions into final keying schedule after reviewing door hardware keying system 

including, but not limited to, the following: 

1. Function of building, flow of traffic, purpose of each area, degree of security required, 

and plans for future expansion. 

2. Preliminary key system schematic diagram. 

3. Requirements for key control system. 

4. Address for delivery of keys. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock#up for door hardware delivered to 

Project site. 

B. Tag each item or package separately with identification coordinated with the final door 

hardware schedule, and include installation instructions, templates, and necessary fasteners with 

each item or package. 

C. Deliver keys to manufacturer of key control system for subsequent delivery to Owner. 

D. Deliver keys and permanent cores to Owner by registered mail or overnight package service. 

1.8 COORDINATION 

A. Coordinate layout and installation of floor#recessed door hardware with floor construction.  Cast 

anchoring inserts into concrete. 

B. Installation Templates:  Distribute for doors, frames, and other work specified to be factory 

prepared.  Check Shop Drawings of other work to confirm that adequate provisions are made 

for locating and installing door hardware to comply with indicated requirements. 

C. Existing Openings:  Where hardware components are scheduled for application to existing 

construction or where modifications to existing door hardware are required, field verify existing 

conditions and coordinate installation of door hardware to suit opening conditions and to 

provide proper door operation. 
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1.9 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 

replace components of door hardware that fail in materials or workmanship within specified 

warranty period. 

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

a. Structural failures including excessive deflection, cracking, or breakage. 

b. Faulty operation of doors and door hardware. 

c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering and use. 

2. Warranty Period:  Three years from date of Substantial Completion, unless otherwise 

indicated. 

a. Exit Devices:  Two years from date of Substantial Completion. 

b. Manual Closers:  Ten years from date of Substantial Completion. 

 

1.10 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and 

maintenance instructions for Owner's continued adjustment, maintenance, and removal and 

replacement of door hardware. 

B. Maintenance Service:  Beginning at Substantial Completion, provide six months' full 

maintenance by skilled employees of door hardware Installer.  Include quarterly preventive 

maintenance, repair or replacement of worn or defective components, lubrication, cleaning, and 

adjusting as required for proper door and door hardware operation.  Provide parts and supplies 

that are the same as those used in the manufacture and installation of original products. 

PART 2 # PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. Provide door hardware for each door as scheduled in Part 3 "Door Hardware Schedule" to 

comply with requirements in this Section. 

1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and products 

complying with BHMA designations referenced. 

B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive 

qualities of each type of door hardware are indicated in Part 3 "Door Hardware Schedule" 

Article.  Products are identified by using door hardware designations, as follows: 

1. Named Manufacturers' Products:  Manufacturer and product designation are listed for 

each door hardware type required for the purpose of establishing minimum requirements.  

Manufacturers' names are abbreviated in Part 3 "Door Hardware Schedule" Article. 
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2. References to BHMA Designations:  Provide products complying with these designations 

and requirements for description, quality, and function. 

2.2 HINGES 

A. Hinges:  Electrified Hinges: Provide template#produced hinges for hinges installed on hollow#

metal frames. 

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

following: 

a. Marray TEF2+4C#626#4.5x4.5. 

b. Or equal 

2.3 ELECTRONIC LOCKS AND LATCHES 

A. Lock Functions:  As indicated in door hardware schedule. 

B. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire 

doors, and as follows: 

1. Mortise Locks:  Minimum 3/4#inch (19#mm) latchbolt throw. 

2. Deadbolts:  Minimum 1#inch (25#mm) throw. 

C. Lock Backset:  2#3/4 inches (70 mm), unless otherwise indicated. 

D. Lock Trim: 

1. Description:  ADA compliant lever action knobs. 

2. Levers:   

a. Schlage L9080#BD#06A#626 to match existing building 

3. Knobs: Cast. 

4. Escutcheons (Roses):  Cast. 

5. Finish: 626 

6. Dummy Trim:  Match lever lock trim and escutcheons. 

7. Operating Device:  Lever with escutcheons (roses). 

E. Strikes:  Provide manufacturer's electrified strike for each lock bolt or latchbolt complying with 

requirements indicated for applicable lock or latch and with strike box and curved lip extended 

to protect frame; finished to match lock or latch. 

1. Von Duprin 6400 series 24VDC Fail#locked 

2. Or equal. 

2.4 LOCK CYLINDERS 

A. Lock Cylinders:  Tumbler type, constructed from brass or bronze, stainless steel, or nickel 

silver. 

a. by PMD Lock shop to match existing building. 
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B. Construction Master Keys:  Provide cylinders with feature that permits voiding of construction 

keys without cylinder removal.  Provide 6 construction master keys. 

C. Construction Cores:  Provide construction cores that are replaceable by permanent cores.  

Provide 10 construction master keys. 

2.5 KEYING 

A. Keying System:  Factory registered, complying with guidelines in BHMA A156.28, 

Appendix A.  Incorporate decisions made in keying conference. 

1. Master Key System:  Change keys and a master key operate cylinders. 

2.6 ACCESSORIES FOR PAIRS OF DOORS 

A. Coordinators:  BHMA A156.3; consisting of active#leaf, hold#open lever and inactive#leaf 

release trigger; fabricated from steel with nylon#coated strike plates; with built#in, adjustable 

safety release. 

2.7 SURFACE CLOSERS 

A. Surface Closers:  BHMA A156.4; rack#and#pinion hydraulic type with adjustable sweep and 

latch speeds controlled by key#operated valves and forged#steel main arm.  Comply with 

manufacturer's written recommendations for size of door closers depending on size of door, 

exposure to weather, and anticipated frequency of use.  Provide factory#sized closers, adjustable 

to meet field conditions and requirements for opening force. 

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

following: 

a. LCN Closers; an Ingersoll#Rand company. – to match existing building 

2.8 MECHANICAL STOPS AND HOLDERS 

A. Wall# and Floor#Mounted Stops:  BHMA A156.16; aluminum base metal. 

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

following: 

a. Door Controls International, Inc. 

b. Hager Companies. 

c. IVES Hardware; an Ingersoll#Rand company. 

d. Rockwood Manufacturing Company. 

e. Stanley Commercial Hardware; Div. of The Stanley Works. 

f. Trimco. 

2.9 DOOR GASKETING 

A. Door Gasketing:  BHMA A156.22; air leakage not to exceed 0.50 cfm per foot (0.000774 cu. 

m/s per m) of crack length for gasketing other than for smoke control, as tested according to 
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ASTM E 283; with resilient or flexible seal strips that are easily replaceable and readily 

available from stocks maintained by manufacturer. 

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

following: 

2.  

a. National Guard Products. 

b. Pemko Manufacturing Co.; an ASSA ABLOY Group company. 

c. Reese Enterprises, Inc. 

d. Zero International. 

2.10 FABRICATION 

A. Manufacturer's Nameplate:  Do not provide products that have manufacturer's name or trade 

name displayed in a visible location except in conjunction with required fire#rated labels and as 

otherwise approved by Architect. 

1. Manufacturer's identification is permitted on rim of lock cylinders only. 

B. Base Metals:  Produce door hardware units of base metal indicated, fabricated by forming 

method indicated, using manufacturer's standard metal alloy, composition, temper, and 

hardness.  Furnish metals of a quality equal to or greater than that of specified door hardware 

units and BHMA A156.18. 

C. Fasteners:  Provide door hardware manufactured to comply with published templates prepared 

for machine, wood, and sheet metal screws.  Provide screws that comply with commercially 

recognized industry standards for application intended, except aluminum fasteners are not 

permitted.  Provide Phillips flat#head screws with finished heads to match surface of door 

hardware, unless otherwise indicated. 

1. Concealed Fasteners:  For door hardware units that are exposed when door is closed, 

except for units already specified with concealed fasteners.  Do not use through bolts for 

installation where bolt head or nut on opposite face is exposed unless it is the only means 

of securely attaching the door hardware.  Where through bolts are used on hollow door 

and frame construction, provide sleeves for each through bolt. 

2. Fire#Rated Applications: 

a. Wood or Machine Screws:  For the following: 

1) Hinges mortised to doors or frames 

2) Strike plates to frames. 

3) Closers to doors and frames. 

b. Steel Through Bolts:  For the following unless door blocking is provided: 

1) Surface hinges to doors. 

2) Closers to doors and frames. 

3) Surface#mounted exit devices. 
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3. Spacers or Sex Bolts:  For through bolting of hollow#metal doors. 

4. Gasketing Fasteners:  Provide noncorrosive fasteners for exterior applications and 

elsewhere as indicated. 

2.11 FINISHES 

A. Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 

acceptable if they are within one#half of the range of approved Samples.  Noticeable variations 

in the same piece are not acceptable.  Variations in appearance of other components are 

acceptable if they are within the range of approved Samples and are assembled or installed to 

minimize contrast. 

PART 3 # EXECUTION 

3.1 EXAMINATION 

A. Examine doors and frames, with Installer present, for compliance with requirements for 

installation tolerances, labeled fire#rated door assembly construction, wall and floor 

construction, and other conditions affecting performance. 

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

3.2 INSTALLATION 

A. Mounting Heights:  Mount door hardware units at heights to comply with the following unless 

otherwise indicated or required to comply with governing regulations. 

1. Standard Steel Doors and Frames:  ANSI/SDI A250.8. 

B. Install each door hardware item to comply with manufacturer's written instructions.  Where 

cutting and fitting are required to install door hardware onto or into surfaces that are later to be 

painted or finished in another way, coordinate removal, storage, and reinstallation of surface 

protective trim units with finishing.  Do not install surface#mounted items until finishes have 

been completed on substrates involved. 

1. Set units level, plumb, and true to line and location.  Adjust and reinforce attachment 

substrates as necessary for proper installation and operation. 

2. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space 

fasteners and anchors according to industry standards. 

C. Hinges:  Install types and in quantities indicated in door hardware schedule but not fewer than 

the number recommended by manufacturer for application indicated or one hinge for every 30 
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inches (750 mm) of door height, whichever is more stringent, unless other equivalent means of 

support for door, such as spring hinges or pivots, are provided. 

D. Lock Cylinders:  Install construction cores to secure building and areas during construction 

period. 

1. Replace construction cores with permanent cores as directed by Owner. Furnish 

permanent cores to Owner for installation. 

E. Thresholds:  Set thresholds for exterior doors and other doors indicated in full bed of sealant 

complying with requirements specified in Section 079200 "Joint Sealants." 

F. Stops:  Provide floor stops for doors unless wall or other type stops are indicated in door 

hardware schedule.  Do not mount floor stops where they will impede traffic. 

G. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame. 

3.3 FIELD QUALITY CONTROL 

A. Independent Architectural Hardware Consultant:  Owner will engage a qualified independent 

Architectural Hardware Consultant to perform inspections and to prepare inspection reports. 

1. Independent Architectural Hardware Consultant will inspect door hardware and state in 

each report whether installed work complies with or deviates from requirements, 

including whether door hardware is properly installed and adjusted. 

3.4 ADJUSTING 

A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to 

ensure proper operation or function of every unit.  Replace units that cannot be adjusted to 

operate as intended.  Adjust door control devices to compensate for final operation of heating 

and ventilating equipment and to comply with referenced accessibility requirements. 

1. Spring Hinges:  Adjust to achieve positive latching when door is allowed to close freely 

from an open position of 30 degrees. 

2. Electric Strikes:  Adjust horizontal and vertical alignment of keeper to properly engage 

lock bolt. 

3. Door Closers:  Adjust sweep period to comply with accessibility requirements and 

requirements of authorities having jurisdiction. 

B. Occupancy Adjustment:  Approximately three months after date of Substantial Completion, 

Installer's Architectural Hardware Consultant shall examine and readjust each item of door 

hardware, including adjusting operating forces, as necessary to ensure function of doors, door 

hardware, and electrified door hardware. 

3.5 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 
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B. Clean operating items as necessary to restore proper function and finish. 

C. Provide final protection and maintain conditions that ensure that door hardware is without 

damage or deterioration at time of Substantial Completion. 

3.6 DEMONSTRATION 

A. Engage a factory#authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain door hardware and door hardware finishes.  Refer to 

Section 017900 "Demonstration and Training." 

3.7 DOOR HARDWARE SCHEDULE 

 

HW Set #1:  Doors 1, 2 Lever Mortise Lock, 

Function 13* 

Closer, Hinges, Threshold, Gasket, Floor Stop 

END OF SECTION 087100 
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SECTION 22 00 10– BASIC PLUMBING REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY OF PLUMBING WORK 

A. The Work includes, but is not limited to, the following:  
1. Furnish all labor, materials, equipment, transportation and perform all operations as 

required to install a complete plumbing system in accordance with these specifications 
and applicable drawings. 

2. Furnish all labor, materials, equipment, transportation and perform all operations as 
required to install a complete plumbing system in accordance with these specifications 
and applicable Drawings. 

3. Study the drawings and specifications and coordinate Mechanical and Plumbing work 
with that of Architectural and other trades.  Report all discrepancies to the Engineer prior 
to submitting a bid.  

4. Other work as required to provide complete and operating mechanical and plumbing 
systems.  

1.2 RELATED DOCUMENTS 

A. Drawings, Division 00, including General and Supplementary Conditions and Division 01 
Specification Sections, apply to Division 22 and all its Sections. 

1.3 RELATED WORK DESCRIBED ELSEWHERE 

A. Provide under the appropriate Section, all cutting, patching, trenching, plastering, chases, slots, 
furring, grounds, masonry foundations, excavation, backfilling, pads, conduits, etc., incidental 
to the installation of plumbing apparatus.  Execute the work by qualified trades as shown on the 
Drawings and under the direction of this Section.   

B. Electrical work:  Plumbing work shall include the installation of all motors, temperature 
controls, limit switches, etc., as herein specified.  Work by the electrical sub-contractor (EC) 
shall include all other switches, pilot lights, fused and non-fused disconnect switches, outlets, 
motor starters, except as herein specified, and all necessary wiring and fuses to properly connect 
all mechanical/electrical equipment.  

C. The following work shall be provided under the designated Sections: 
1. Cutting and patching: By the General Contractor. 
2. Division 01, General Requirements:  Temporary toilets.   
3. Division 26, Electric Work. 

1.4 ALTERNATES 

A.  There are no plumbing alternates on the project. 

1.5 ENGINEER/ARCHITECT 
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A. The term “Engineer” shall refer to the mechanical consulting Engineer whose seal appears on 
the mechanical drawings for this project and, for the purposes of contractual matters, shall be 
synonymous with the term “Architect” or “Architect/Engineer.” 

1.6 WORK SEQUENCE & COORDINATION 

A. Provide on a timely basis the proper trade with all locations and details as required.   

B. Install work under this section so as to conform to the progress of the work of other sections.  
Complete the mechanical work as soon as conditions of the building will permit. 

C. Coordinate in advance with other trades the shape, size and position of all necessary openings, 
sleeves, supports and related to avoid conflicts.  In the event of unavoidable conflicts, consult 
Engineer for resolution. 

D. Refer to Division 26 specifications for electrical work required for mechanical.  Verify  that the 
electrical characteristics of the mechanical equipment being provided is compatible with the 
project electric power circuits available; if in doubt consult Engineer. 

1.7 STANDARDS OF MATERIALS   

A. All materials and equipment shall be new and of the latest design of the respective 
manufacturers.  All material and equipment of the same classification shall be the product of the 
same manufacturer unless otherwise specified. 

B. Where standards have been established by the following, they shall conform to those standards 
as to quality, fabrication, application, and installation and be not less than further required under 
this specification. 
 
1. Underwriters Laboratories, Inc. (UL). 
2. American National Standards Association (ANSI). 
3. National Fire Protection Association (NFPA). 
4. Occupational Safety and Health Administration (OSHA). 
5. Standards of local Building Codes  
6. American Society of Heating Refrigeration and Air Conditioning Engineers (ASHRAE) 

1.8 SUBSTITUTIONS 

A. Any proposal for a substitution shall be made in writing by the Contractor, who shall submit full 
details for consideration and obtain written acceptance of the Engineer. 

B. Acceptance of a proposed substitution by the Engineer shall not relieve the Contractor from his 
responsibility to provide a satisfactory installation of the Work in accordance with the intent of 
the plans and specifications and shall not affect his guarantee covering all parts of the work. 

C. Any material or equipment submitted for acceptance which is arranged differently or of a 
different physical size and/or weight from that shown or specified shall be accompanied by shop 
drawings indicating the different arrangements of size and the method of making the various 
connections to the equipment.  The final results shall be compatible with the system as 
designed. 
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D. Any additional cost, by this or other trades, resulting from the substitution of equipment shall be 
paid by this Contractor. 

E. Any cost savings resulting from a substitution shall be deducted from the contract amount. 

F. In the event a proposed substitution for material or equipment has been rejected, Engineer will 
only review subsequent submittals for that material or equipment that are not substitutes.  

1.9 SUBMITTALS 

A. Submit under procedures given in Division 01. 

B. Shop Drawings: Before any materials are purchased or released for production, submit to the 
Engineer an electronic set of shop drawings showing all the plumbing materials proposed to be 
furnished and installed. 

C. Record Drawings: During progress of the Work, maintain an accurate record of all changes 
made in the system installation from the layout and materials shown on the approved shop 
drawings.  At the completion of the project, transfer all information onto a set of new blue-line 
prints and submit them to the Engineer. 

D. Owner’s Manual: Upon completion of this portion of the Work, and as a condition of its 
acceptance, deliver to the Engineer for the Owner two copies of a manual describing the system:  
1. Provide manuals in durable plastic ring binders, nominal 8½ x 11" size. 
2. Identification on, or readable through, the front cover stating general nature of the 

manual. 
3. A copy of all reviewed submittals and shop drawings. 
4. Complete instructions regarding operation and maintenance of all equipment involved. 
5. Complete name and address of nearest vendor of replaceable parts. 
6. Copy of all guarantees and warranties issued. 
7. Where contents of manuals include manufacturer's catalog pages, clearly indicate the 

precise items included in this installation. 

E. Submit shop drawings and product data grouped in sets to include complete submittals of 
related systems, products, and accessories in a single submittal.  Clearly mark each submittal 
with appropriate specification section and paragraph reference. 

F. Mark dimensions and values in units to match those specified. 

G. Submittals shall be reviewed by, and carry the approval stamp of, the subcontractor and be 
initialed and dated by the reviewer. 

H. Submit certificate of final inspection and approval from authority having jurisdiction, and 
record electrical drawings. 

I. Upon request, provide samples for inspection.  Samples will be returned after inspection is 
completed. 

1.10 PROJECT/SITE CONDITIONS 
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A. Install work in locations shown on drawings, unless prevented by project conditions. 

B. Prepare drawings showing proposed rearrangement of work to meet project conditions, 
including changes to Work specified in other sections.  Obtain permission of Engineer before 
proceeding.  

C. Inspection: 
1. Prior to commencing the work of this Section, carefully inspect the installed work of all 

other trades to verify that the work is complete to the point where this installation may 
properly commence. 

2. Verify that plumbing work may be installed in strict accordance with all pertinent codes 
and regulations and the approved Shop Drawings. 

D. Discrepancies 
1. In the event of discrepancy, immediately notify the Engineer. 
2. Do not proceed with installation in areas of discrepancy until the discrepancies have been 

fully resolved.  

1.11 DEMOLITION   

A. The plumbing contractor shall be responsible for removal and/or relocation of existing fixtures 
and equipment and the removal and/or capping of associated waste, vent, hot, cold and gas 
lines.   

B. Removed equipment shall be turned over to the owner or properly disposed of by the contractor 
as directed by the owner. 

1.12 DEFINITIONS 

A. In this Section, the word “furnish” means to supply and deliver to the site ready for installation.  
The word “install” means to unload and place in proper position at the site and perform all 
operations necessary for secure mounting and correct operation ready for the intended service or 
use.  The word “provide” means to furnish and install. 

1.13 WORKMANSHIP 

A. Qualifications of Workmen: Use sufficient qualified workmen and competent supervisors in the 
execution of the work to ensure proper and adequate installation of system throughout and to 
comply with the project schedule. 

B. Codes: Work and/or mechanical equipment shall conform with all Local and State Rules and 
Regulations as well as the most recent versions of the National Fire Protection Association and 
the Building Officials and Code Administrators (BOCA), Maine Uniform Building and Energy 
Code, Maine State Plumbing Code, Ventilation Standard ASHRAE 62.1 and the Maine State 
Energy Code (ASHRAE 90.1).  These codes are considered a part of these specifications.  

C. In the event of a conflict with required codes or an obvious misapplication of equipment, 
material, or other installation, before proceeding, promptly notify the Engineer.  In no event 
shall any work be installed that is contrary to applicable codes.  
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D. Qualification of Workmen: Use sufficient journeyman plumbers and competent supervisors in 
the execution of this portion of the work to ensure proper and adequate installation of plumbing 
throughout. 

1.14 PRODUCT HANDLING 

A. Protection: Protect all materials before, during and after installation and protect the installed 
work and materials of all other trades. 

B. Replacements: In the event of damage, immediately make all repairs and replacements 
necessary to the acceptance of the Engineer at no additional cost to the Owner. 

1.15 DEVIATIONS AND DISCREPANCIES 

A. The Drawings are intended to indicate only diagrammatically the extent, general character, and 
approximate locations of the mechanical work and exact locations shall be determined in the 
field subject to approval by the Engineer.  Work indicated, but having minor details obviously 
omitted such as pipe and duct rise, drop and/or fittings, shall be furnished complete to perform 
the functions intended without additional cost to the Owner.  Follow the architectural, structural, 
and electrical drawings so that work under this section is properly installed and coordinated 
with other sections. 

B. The Drawings and specifications are complementary each to the other and what is called for in 
one shall be as binding as if called for by both.  In the event of conflicting information on the 
drawings, or between or within drawings and specifications, or between trades, that which is 
better, best, most stringent, or most expensive will govern, except as may otherwise be 
permitted by Engineer. 

C. Bidders shall study plans and specifications and in the event there are any apparent errors, 
omissions, conflicts, or ambiguities, shall contact Engineer for clarification prior to submitting 
their bid.  

1.16 INSURANCE 

A. The Contractor shall purchase and maintain all Workers' Compensation Insurance, Public 
Liability and Property Damage Insurance during the progress of the Work and until completion 
and acceptance of the entire project by the Owner in the amounts as specified in the GENERAL 
CONDITIONS and SUPPLEMENTARY CONDITIONS. 

1.17 SAFETY REGULATIONS 

A. All work shall be performed and/or installed to conform to all requirements of the Occupational 
Safety and Health Act and all amendments thereto. 

1.18 TEMPORARY HEAT  

A. The Mechanical Contractor shall comply with the requirements for temporary heat as specified 
in Division 01. 
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B. The use of electric heaters for temporary heating is prohibited. 

1.19 CHANGE ORDERS 

A. No change shall be made from the work, equipment, or materials under this section except as 
directed in writing by Engineer. 

B. All requests for change in contract price and scope shall be accompanied by a breakdown list of 
materials with unit and extended prices and labor hours with unit and extended price, plus 
markups that have been applied.  

1.20 PERMITS 

A. Apply for, obtain and pay for all permits and inspections required by law and notify proper 
authorities in ample time for inspections to be made prior to completion of the Work. 

1.21 ASBESTOS ABATEMENT 

A. If during the course of the work, the existence of asbestos or asbestos containing materials is 
encountered or suspected in the structure or building, promptly notify the Owner and Engineer.  
The Owner shall be responsible for all asbestos related activities that may be required including: 
site surveys, sampling, testing, removal specifications and removal.   

B. Do not perform any work prior to receipt of written instructions from the Owner. 

1.22 CLOSING IN UNINSPECTED WORK 

A. General: Do not cover up or enclose work until it has been properly and completely inspected 
and approved. 

B. Noncompliance: Should any of the work be covered up or enclosed prior to all required 
inspections and approvals, uncover the work as required, and after it has been completely 
inspected and approved, make all repairs and replacements with such materials as are necessary 
to the approval of the Engineer and at no additional cost to the Owner. 

1.23 CONTRACT CLOSEOUT   

A. Final Cleaning: 
 
1. Prior to acceptance of the buildings, thoroughly clean all exposed portions of the 

plumbing installation, removing all labels and all traces of foreign substance.   
2. Execute final cleaning prior to final inspection. 
3. Clean interior and exterior surfaces.  Vacuum carpeted and soft surfaces. 
4. Clean debris from site, roofs, gutters, downspouts, and drainage systems. 
5. Clean all strainers and floor drains. 

B. Project Record Documents:  Submit the following 
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1. Record Documents and Shop Drawings:  Legibly mark each item to record actual 
construction. 

2. Submit documents to Engineer prior to claim for final application for payment. 

C. Final Adjustment:  Provide necessary mechanics and/or engineers as necessary to make final 
adjustment of operation of the systems so that the systems are turned over to the Owner in first 
class operating condition. 

D. Owner Training:  On completion of the job, the Contractor shall provide a competent technician 
to thoroughly instruct the owner's representative in the care and operation of the system.  The 
time of instruction shall be arranged with the Owner. 

E. Warranties:  Warrant all work and materials for a period of one year commencing with the 
acceptance by the Owner of the completed installation in accordance with the Contract 
Documents.  Replace any work, materials, equipment, or system, which develops defects within 
the warranty period, without cost to the Owner.  Specific equipment may require a warranty 
greater than one year and shall be complied with as noted within the equipment specification. 

END OF SECTION 
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SECTION 22 05 00 – COMMON WORK RESULTS FOR PLUMBING  

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. The work of this section includes, but is not limited to the following: 
 
1. Interior Pipe Sleeves and Escutcheons. 
2. Firestopping. 
3. Hangers and Supports. 
4. Valves. 
5. Backflow Prevention. 
6. Mixing Valves. 
7. Equipment Identification. 
8. Electric Motor Efficiency Requirements. 

1.2 RELATED SECTIONS 
 

1. Section 22 00 10, Basic Plumbing Requirements. 

1.3 SUBMITTALS  

A. Submit in accordance with Section 22 00 10. 

B. Product Data:  Provide catalog data for the following: 
1. All equipment included in this section. 

PART 2 - PRODUCTS 

2.1 INTERIOR PIPE SLEEVES AND ESCUTCHEONS 

A. Masonry and/or fire rated wall and floor penetrations:  Steel Pipe, ASTM A 53, Type E, 
Grade B, Schedule 40, galvanized, non-threaded ends.  

B. Non-masonry wall penetrations: Schedule 40 PVC with non-threaded ends, or #24 gauge 
galvanized steel tubes with wired or hemmed ends. 

C. Sealing:  
1. Caulk spaces between sleeves and pipes with a modular mechanical type seal consisting 

of interlocking synthetic rubber links shaped to continuously fill the annular space 
between the object and sleeve, connected with bolts and pressure plates causing rubber 
sealing elements to expand when tightened to make smoke and watertight.  Thunderline 
Link-Seal or equal. 

D. Escutcheons:  Two piece nickel plated steel floor and ceiling plates. 
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2.2 FIRESTOPPING 

A. Refer to Section 23 05 00, Common Work Results for HVAC for firestopping at all fire rated 
penetrations. 

2.3 HANGERS AND SUPPORTS 

A. General 
1. All hangers and supports shall be specially manufactured for that purpose and shall be the 

pattern, design and capacity required for the location of use. 
2. Piping specified herein shall not be supported from piping or equipment of other trades. 
3. Hangers shall be heavy duty steel adjustable band type; plain for steel and cast iron pipe, 

and copper plated for copper tubing. 
4. Exposed vertical risers 3/4" and smaller shall be supported at the mid-point between each 

floor with split-ring type hangers; copper plated for copper tubing. 
5. Provide insulation saddles for all cold water and roof leader piping. 

B. Hanger Rods 
1. Hanger rods shall be all-thread rod in concealed areas, and rods threaded on ends of rod 

only in finished areas and the Boiler Room.  Rod size shall be 3/8" for piping 2" and 
under; ½" for 2½" to 6"; 5/8" over 6". 

2. Provide lag points with rod couplings for fastening to wood, toggle bolts in concrete 
blocks or structural slabs and compound anchor shields and bolts in poured concrete. 

3. Supports: Provide structural iron supports, as required. 

2.4 VALVES 

A. Provide valves by a single manufacturer by one of the following: Jenkins, Nibco, Crane, 
Fairbanks, Stockham, or approved equal. 
1. Gate Valves - Shall be 125# WSP bronze, soldered ends, Nibco S-121 Disc, Jenkins 

1242, Crane 1334. 
2. Globe Valves - 2" and under shall be 125# WSP bronze, solder ends, with renewable 

composition disc, Nibco S-235 (Y) Crane 1310. 
3. Check Valves - 300# WOG bronze swing check, regrinding bronze disc, screw-in cap, 

Nibco S-413 (BWY), Jenkins 1222, Crane 1342. 
4. Drain Valves - Shall be 125# WSP hose-end boiler drains.  Nibco No. 72 or equivalent. 
5. Hose Bibbs (Interior) - Chrome plated solid flange compression faucets with loose keys 

and male hose ends, Nibco #663, Kohler #K-8980, Wolverine #664-½.  Provide a non-
removable backflow preventer on each faucet hose end.  Watts No. 8A or equal. 

6. Frost-proof Sillcock - Red bronze body with heavy nickel plated finish, brass-rod stem 
with Teflon impregnated asbestos packing, Buna-N seat disc, 3/4" Nibco 95-C with 
lockshield and Aluminal Lockshield handwheel.  Provide chamber length as required by 
wall construction. 

7. Ball Valves - Acceptable in lieu of gate and globe valves, in sizes ½" to 2".  400 lb. 
WOG bronze body, screwed or solder ends, bronze ball, Buna stem seals, Buna-N or 
equal resilient seats, lever handle.  Equal to Nibco T-580. 

B. Isolation valves: Provide isolation valves at the base of all hot and cold water risers supplying 
two or more floors. 
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2.5 BACKFLOW PREVENTION 

A. General: Install backflow preventers at all cross connections to prevent the backflow of 
contaminated water into the potable water supply in accordance with the local and state 
plumbing codes.  Units shall be of bronze construction with bronze strainer and stainless steel 
internal parts and tight seating rubber check valve assemblies.  The device (specified or 
indicated on the plans) shall meet the requirements of A.S.S.E. Standard 1013. 

B. Reduced Pressure Zone Type: A reduced pressure backflow preventer shall be a complete 
assembly including tight-closing shut-off valves before and after the device and also be 
protected by a strainer.  The design shall include test cocks, a pressure-differential relief valve 
located between two positive seating check valves.  The device, (specified or indicated on 
plans) shall meet the requirements of A.S.S.E. Standard 1013 and AWWA-C511-92.  It shall be 
suitable for supply pressure up to 175 psi and temperatures up to 140oF,  Watts Regulator 
Company 909, Febco 825Y or Wilkens 575. 

C. Double Check Valve Type 
1. ½ and 3/4" sizes: Watts No.9D backflow preventer with intermediate atmospheric vent 

shall be used to prevent flow of polluted water into the potable water system.  Unit shall 
be suitable for supply pressures up to 175 psi and supply temperatures up to 210oF 
constant and 250oF intermittent.  The device shall meet the requirements of ASSE 
standard 1012.  Unit may be installed vertically or horizontally and is suitable for use 
under continuous pressure, Febco 815. 

2. 3/4" and larger: Watts No. 007/700 has bronze body construction and is standardly 
equipped with a strainer, gate valves and ball type test cocks that may be installed either 
horizontally or vertically.  Sizes: 3/4", 1", 1½" and 2".  The device shall meet the 
requirements of ASSE standard 1015 and AWWA - C510-92.  Suitable for supply 
pressures up to 175 lbs. and for supply water temperatures up to 140oF.   Febco 805, 
Wilkens 550. 

D. Vacuum Breakers 
1. Pressure Type Vacuum Breakers: Watts No. 800 are suitable for working temperatures 

from 33oF. to 210oF. and pressures from 15 psi to 150 psi.  Unit includes test cocks and 
tight seating gate valves.  Units are suitable for continuous supply pressure. 

2. Atmospheric Vacuum Breakers: Watts No. 288A are suitable for working pressures up to 
125 psi and maximum temperatures to 210oF.  Unit No. 8 series shall be used to prevent 
backflow of polluted water at hose connections. 

E. Schedule 
1. All laboratory faucets - Type N-LF9. 
2. Water purification system - Series 700. 

2.6 MIXING VALVES 

A. Emergency Eyewash Mixing Valve: Thermostatic Water Mixing to meet mandated flow and 
temperature requirements for Eye/Face Wash. Locked temperature setting of 85° F (29° C). 
Integral supply checkstops, wall supports.  Outlet piping with dial thermometer (range 0° to 
140° F, -10° to 60° C). Built in cold water by-pass to allow cold water to flow in case of hot 
water failure.  
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1. Provide optional temperature override protection with secondary thermostatic valve to 
open cold water upon temperature rise over the set point.   

2. Capacity - As noted on the plans. 
3. Makes - Leonard Model TA-350, Powers, Symmons, Guardian G3800 or equal. 

2.7 ELECTRIC MOTOR EFFICIENCY RATINGS 

A. Motors 1/3 hp and smaller shall be wired for 120 volt, 1 phase, 60 hz; motors ½ hp and larger 
shall be wired for 3 phase, 60 Hz, unless specifically shown otherwise.  Motors 1 Hp and larger 
shall be NEMA Premium Efficiency Motors in accordance with The NEMA Premium™ 
efficiency levels are contained in NEMA Standards Publication MG 1- 2006, in Tables 12-12 
and12-13, respectively.  Additionally, all mechanical equipment shall comply with efficiency 
requirements as outlined in ASHRAE 90.1 2007 or MUBEC (Maine Uniform Building and 
Energy Code). 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Inspection 
1. Prior to all work of this section, carefully inspect the installed work of all other trades and 

verify that all such work is complete to the point where this installation may properly 
commence. 

2. Verify that plumbing can be installed in strict accordance with all pertinent codes and 
regulations and the approved Shop Drawings. 

B. Discrepancies 
1. In the event of discrepancy, immediately notify the Architect/Engineer. 

C. Do not proceed with installation in areas of discrepancy until all such discrepancies have been 
fully resolved. 

3.2 CLEANING 

A. Prior to acceptance of the building, thoroughly clean all exposed portions of the plumbing 
installation, remove all labels and all traces of foreign substance, using only a cleaning solution 
approved by the manufacturer of the plumbing item and being careful to avoid all damage to 
finished surfaces. 

B. Clean debris from site, roofs, gutters, downspouts, and drainage systems. 

C. Clean all strainers and floor drains. 

D. Fill all traps.   
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3.3 EQUIPMENT IDENTIFICATION 

A. Valves shall be provided with brass tags and chains securely attached to the stem or body.  They 
shall be suitably identified by number or name to indicate the service.  A framed and glazed 
directory of these items shall be prepared to show the location and function of each item.  The 
directory shall be mounted in the mechanical room and will be incorporated as part of the 
Operating and Maintenance Instructions. 

B. All mechanical equipment shall be neatly stenciled in a conspicuous place indicating the service 
or equipment number. 

C. All pipes shall be identified and provided with flow arrows in accordance with the Maine State 
Plumbing Code. 

END OF SECTION 
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SECTION 22 07 00 – PLUMBING INSULATION 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. The work of this section includes mechanical insulation for the following: 
1. Cold water lines. 
2. Hot water lines. 
3. Piping below handicapped sinks  

1.2 RELATED SECTIONS 
 

1. Section 22 00 10, Basic Plumbing Requirements. 
2. Section 22 11 16, Domestic Water Piping 
3. Section 22 13 19, Sanitary Waste & Vent Piping 

1.3 SUBMITTALS  

A. Submit in accordance with Section 22 00 10. 

B. Product Data:  Provide catalog data for the following: 
1. All equipment included in this section including thickness and application. 

1.4 QUALITY ASSURANCE 

A. Manufacturer:  A company specializing in the manufacture of mechanical insulation with a 
minimum of five years experience. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Insulation systems shall have a flame spread rating per ASTM E 84 of 25 or less and a smoke 
developed and fuel contributed rating of 50 or less. 

2.2 PIPING INSULATION 

A. Glass Fiber Insulation:  Provide manufacturer’s standard product by one of the following 
acceptable manufacturers: 
1. CertainTeed  
2. Knauf Fiberglass 
3. Owens-Corning 
4. Schuller International, Inc. 
5. Approved equal. 
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B. Minimum pipe insulation thickness (inches), based on minimum thermal resistance (R) of 4.0 
per inch of thickness on a flat surface at a mean temperature of 75oF: Unit to be fiberglass heavy 
density sectional pipe insulation system having a factory applied vapor barrier laminate all-
service jacket. 

 
 
Piping System Type 

Fluid 
Temp 
Range, oF 

 
 
Runouts 

Size 
 
0<1” 

Size 
1” to 
<1 1/2” 

Size 
1 1/2” 
to <4” 

Size 
4” to 
8” 

Size 
8” and 
Larger 

Domestic cold water  1/2 1/2 1/2 1 1 1 

Domestic hot water 105+ 1 1 1 1 1 1 

Recirculation water 105+ 1 1 1 1 1 1 

 
 
Piping System Type 

Fluid 
Temp 
Range, oF 

Size 
0≤ 
1 1/2” 

Size 
>1 1/2" 
to <4” 

Size 
4” to 
8” 

Size 
8” and 
Larger 

Process or safe system  1/2 1/2 1 1 

Heating, hi pres/temp 350+/- 2 1/2 3 4 4 

Heating, med pres/temp 251 – 350 1 1/2 3 3 3 

Heating, low pres/temp 201 - 250 1 1/2 3 3 3 

Heating, low temp 
 

141 - 200 
105 - 140 

1 1/2 2 2 2 

Cooling, chilled water, 
brine, Refrigerant 

40 – 60 
<40 

1 1/2 
 

1 1/2 
 

1 1/2 
 

1 1/2 
 

2.3 PIPING BELOW HANDICAPPED LAVATORIES AND SINKS:   

A. Handicapped lavatory P-Trap and angle valve assemblies shall be insulated with the fully 
molded, Truebro, Handi Lav-Guard insulation kit, Model #102, light gray color with three-piece 
interlocking trap assembly and two-piece interlocking angle valve assemblies.  Fasteners shall 
be nylon-type supplied with kit. 

PART 3 - EXECUTION 

3.1 PIPING  

A. Cold Water: Insulate all cold water piping above grade with fiberglass heavy density sectional 
pipe insulation system having a factory applied vapor barrier laminate all-service jacket.  Entire 
insulation jacket lap, butt closure strips, exposed butt ends, and fitting covers to be sealed with 
white vapor barrier adhesive.  Provide additional sealing of jacket with flare type staples to 
eliminate "fishmouths."  Staples shall not penetrate more than ½ the insulation thickness. 
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B. Hot Water: Insulate all hot water and hot circulation piping with fiberglass heavy density 
sectional pipe insulation system with all-service jacket.  Longitudinal jacket flaps to be secured 
with flare type staples to eliminate "fishmouths."  Cut insulation to include hangers. 

C. Wrap all fittings with fiberglass insulation and cover with a one piece PVC fitting cover secured 
with flare type staples.  Cover joints with 4" insulation straps over. 

D. Finish the ends of insulation on exposed pipes at valves, flanges, unions, etc., neat with 
covering to match jacket and secured with mastic. 

E. Do not insulate valves, flanges and unions. 

END OF SECTION 
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SECTION 22 11 16 – DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. The work of this section includes, but is not limited to the following: 
1. Interior and exterior water piping service and distribution 

1.2 RELATED SECTIONS 
1. Section 22 00 10, Basic Plumbing Requirements.  
2. Section 22 05 00, Common Work Results for Plumbing. 
3. Section 22 07 00, Plumbing Insulation. 

1.3 SUBMITTALS 

A. Submit in accordance with Section 22 00 10 for the following: 
1. Pipe and fittings for all types of piping utilized. 

PART 2 - PRODUCTS 

2.1 PIPE 

A. Domestic Water Piping 
1. All hot and cold water piping shall be hard drawn copper tube with wrought or cast brass 

copper fittings and made up with 95-5 tin antimony solder. 
2. Below grade and below slab piping shall be type "K" soft temper; all other copper piping 

shall be type "L". 
3. Lead solder or flux with more than .2% lead content is prohibited. 

B. Purified Water Piping 
1. Pipe: Orion Whiteline Pipe Schedule 80 Pipe will be manufactured to Schedule 80 iron 

pipe dimensions from virgin unpigmented Type I homopolymer polypropylene, meeting 
ASTM D4101, using no plasticizers or antioxidants. Pipe will be furnished in 10' lengths, 
grooved and capped. Pipe will meet the dimensional tolerances of ASTM D2447. 

2. Fittings: Orion Whiteline Riontite No-Hub/Plain End Fittings will be manufactured to 
Schedule 80 wall thickness from virgin unpigmented Type I hompolymer polypropylene, 
meeting ASTM D4101, using no plasticizers or antioxidants. Fittings will be 
manufactured to be joined by the Riontite No-Hub/Plain End method, conforming to 
ASTM D2657. All fittings test to 150 psi @ 73o F. Each fitting will be individually 
bagged. 

3. Ball Valves: Orion Whiteline Riontite No-Hub/Plain End Ball valves will be 
manufactured from virgin unpigmented Type I homopolymer polypropylene to be fully 
compatible with the Orion high purity Whiteline system. All valves will test to 150 psi @ 
73oF. Each ball valve will be individually bagged. 
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4. Ball Check Valves: Orion Whiteline Riontite No-Hub/Plain End Ball check valves will 
be manufactured from virgin unpigmented Type I homopolymer polypropylene to be 

5. fully compatible with the Orion high purity Whiteline system. All valves will test to 150 
psi @ 73oF. Each ball valve will be individually bagged. 

6. Needle Valves:  Needle valves will be manufactured from virgin unpigmented 
Polypropylene resin meeting ASTM D4101 to be fully compatible with the Orion high 
purity system. Each valve shall be individually packaged and sealed. 

7. Diaphragm Valves: Diaphragm valves will be manufactured from virgin unpigmented 
Polypropylene resin meeting ASTM D4101 to be fully compatible with the Orion high 
purity Polypropylene system. All diaphragm valves shall test 

PART 3 - EXECUTION 

3.1 INSTALLATION OF PIPING AND EQUIPMENT 

A. General 
1. Install all piping promptly, capping or plugging all open ends and making pipe generally 

level and plumb, free from traps, and in a manner to conserve space for other work. 
2. Provide uniform pitch of 1/4" per foot wherever possible but never less than 1/8" per foot 

or as shown on DRAWINGS for all horizontal waste and drainage piping within the 
building; pitch all vents for proper drainage; install vent piping with each bend 45o 
minimum from the horizontal wherever structural conditions will permit. 

3. Inspect each piece of pipe, tubing, fittings, and equipment for defects and obstructions; 
promptly remove all defective material from the job site. 

4. Install pipes to clear all beams and obstructions; do not cut into or reduce the size of load-
carrying structural members without the approval of the Architect/Engineer. 

5. Back vent all fixtures where required by the Plumbing Code. 
6. All risers and off-sets shall be substantially supported. 
7. Maximum Hanger Spacing: 

a. Copper - ½ to 1": 6 ' on run; 2' from offset 
b. Copper - 1 1/4" up: 10' on run; 4' from offset 
c. Steel - All sizes: 10' on run; 6' from offset 
d. Cast Iron - All: 5' on run; and at hubs 
e. Plastic - All: 6' on run; no sags permitted 

8. Arrange all piping to maintain required grade and pitch to lines and to prevent vibration.  
Provide expansion loops and anchors where shown on DRAWINGS. 

9. Make all changes in pipe size with reducing fittings. 
10. Provide drains at all low points in water piping with ½" gate valve with hose nipple, or 

hose-end boiler drain. 
11. No piping shall be installed in such a manner as to permit back siphonage or reverse flow 

of any liquid in water piping under any conditions. 

B. Joints and Connections 
1. Smoothly ream all cut pipe; cut all threads straight and true; apply best quality Teflon 

tape to all male pipe threads but not to inside of fittings; use graphite on all cleanout 
plugs. 

2. Pack all joints in cast iron soil and waste pipe and fittings, using oakum and securing 
with one inch deep lead caulking, fully and properly caulked and smoothly finished, or 
install "push-on" or "no-hub" joints per manufacturer's requirements. 
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C. Make all joints in copper pressure pipe with a 95-5 tin-antimony solder applied in strict 
accordance with the manufacturer's recommendations, except underground water to be silver 
soldered.  Make joints in non-pressure copper tube with 50-50 tin-lead solder. 

3.2 STERILIZATION OF WATER PIPES 

A. General: Purge new or repaired potable water systems of deleterious matter and disinfect prior 
to use.  Follow the method prescribed by the health authority having jurisdiction, or, if a method 
is not prescribed by that authority, then follow the procedure described in either AWWA C601 
or AWWA D105, or as described below.  This requirement shall apply to "on-site" or "in-plant" 
fabrication of a system or a modular portion of a system. 
1. Flush the pipe system with clean, potable water until dirty water does not appear at the 

points of outlet. 
2. The system or part thereof shall be filled with a water/chlorine solution containing at least 

50 parts per million of chlorine, and the system or part thereof shall be valved off and 
allowed to stand for 24 hours. 

3. The system or part thereof shall be filled with a water/chlorine solution containing at least 
200 parts per million of chlorine and allowed to stand for three hours. 

4. Following the allowed standing time, flush the system with clean potable water until 
chlorine does not remain in the water coming from the system. 

5. Repeat the procedure if it is shown by a bacteriological examination made by the 
authority that contamination is still present in the system. 

6. Provide all labor, equipment, materials, and test kits for chlorine application and tests. 
7. Chlorinate only when the building is unoccupied. 

B. Submit letter to Engineer certifying that sterilization has been performed and tested according to 
the above requirements. 

3.3 TESTING 

A. General 
1. Test all parts of the plumbing installation as specified, as required by applicable codes, 

and where and as directed by the Engineer.  Make tests before work is covered by earth 
fill, building construction, or pipe covering.  All testing, test gauges and equipment by the 
Contractor at no additional cost to Owner. 

B. Piping Tests 
1. Hot and cold water piping shall be subjected to a hydrostatic pressure test of 100 psi for 

two hours with no pressure loss.  Locate and repair leaks and repeat tests until work is 
tight. 

END OF SECTION 
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SECTION 22 13 19 – SANITARY WASTE & VENT PIPING 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. The work of this section includes, but is not limited to the following: 
1. Sanitary waste and vent piping and associated fittings.   
2. Cleanouts 

1.2 RELATED SECTIONS 
1. Section 22 00 10, Basic Plumbing Requirements.  
2. Section 22 05 00, Common Work Results for Plumbing. 
3. Section 22 07 00, Plumbing Insulation. 

1.3 SUBMITTALS 

A. Submit in accordance with Section 22 00 10 for the following: 

B. Product Data:  Provide catalog data for the following: 
1. All equipment included in this section.  
2. Submittal sheets to include all sizes and dimensions. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Provide basic materials as specified in Section 22 00 10, and as additionally required by this 
Section. 

2.2 PIPE 

A. Sanitary Soil, Waste, Vents, and Roof Drainage (Choice of following) 
1. Service weight cast iron soil pipe and fittings with B&S "push-on" gasket joints or "No-

Hub" sleeve couplings CISPI Standard 301-72. 
2. Type "DWV" copper tubing and solder type drainage fittings, 50/50 solder. (Type "K" 

copper on urinal wastes.) 
3. Schedule 40 polyvinyl-chloride "PVC-DWV" pipe and solvent cemented socket drainage 

fittings. 

B. Vents through roof shall be black "ABS-DWV" pipe. 

2.3 CLEANOUTS 

A. Provide cleanouts for soil, waste and storm piping at base of all stacks, where shown on the 
Drawings and as required by code. 
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1. Floor Cleanouts:  Flush with floor, round adjustable tops, bronze plug and lead seal, 
scoriated secured nickel bronze top, flashing flange with flashing device, inside caulk.  
Units shall be Josam 58000(-25) (-41); Smith Fig. 4026F-C or equal by Zurn, Watts or 
Wade. 

2. Wall Cleanouts:  "T" fittings with bronze slotted plug and lead seal, stainless steel wall 
cover; Josam 58790 Smith Fig. 4531 or 4551 or equal by Zurn, Watts or Wade. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Provide pipe insulation according to Section 22 07 00.   

B. Roof Leaders and Roof Drains: Insulate all horizontal rain water conductor lines above floor 
with 1" thick insulation.  Provide insulation saddles for all hangers. 

3.2 INSTALLATION OF PIPING 

A. General: 
1. Install piping according to Section 15050 and as further required by this Section.  
2. Provide uniform pitch of 1/4" per foot wherever possible but never less than 1/8" per foot 

or as shown on Drawings for all horizontal waste and drainage piping within the building; 
pitch all vents for proper drainage; install vent piping with each bend 45o minimum from 
the horizontal wherever structural conditions will permit. 

3. Back vent all fixtures where required by the Plumbing Code. 
4. All risers and offsets shall be substantially supported. 
5. Maximum Hanger Spacing:  According to Section 22 05 00. 

B. Joints and Connections:   
1. Smoothly ream all cut pipe; cut all threads straight and true; apply best quality Teflon 

tape to all male pipe threads but not to inside of fittings; use graphite on all cleanout 
plugs. 

2. For cast iron soil and waste pipe and fittings, pack all joints with oakum and secure with 
one inch deep lead caulking, fully and properly caulked and smoothly finished, or install 
"push-on" or "no-hub" joints per manufacturer's requirements. 

3. Make all joints in copper pressure pipe with a 95-5 tin-antimony solder applied in strict 
accordance with the manufacturer's recommendations, except underground water to be 
silver soldered.  Make joints in non-pressure copper tube with 50-50 tin-lead solder. 

3.3 TESTING 

A. Test all parts of the plumbing installation as specified, as required by applicable codes, and 
where and as directed by the Engineer.  Make tests before work is covered by earth fill, building 
construction, or pipe covering.  All testing, test gauges and equipment by the Contractor at no 
additional cost to Owner. 

B. Piping Tests: Plug all openings except at the highest point above the roof, and fill the entire 
system with water to the point of overflow.  Water level shall hold constant for two (2) hours.  
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Inspect each joint for visible leaks.  All leaks shall be repaired.  Doping of pinholes in soil pipe 
or fittings is not permitted. 

3.4 CLEANING 

A. Prior to acceptance of the building, thoroughly clean all exposed portions of the plumbing 
installation, remove all labels and all traces of foreign substance, using only a cleaning solution 
approved by the manufacturer of the plumbing item and being careful to avoid all damage to 
finished surfaces. 

B. Clean all floor drains and traps.  Fill all traps.  Clean all strainers and faucet aerators. 

END OF SECTION 
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SECTION 22 40 00 – PLUMBING FIXTURES & EQUIPMENT 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. The work of this section includes, but is not limited to the following: 
1. Plumbing fixtures. 

1.2 WORK NOT INCLUDED 

A. The work of this section does not include the following  
1. Lab sinks and faucets will be provided by others.  The plumbing contractor shall provide 

all hot, cold, waste and vent piping to the units as well as disposal units. 

1.3 RELATED SECTIONS 
 

1. Section 22 00 10, Basic Plumbing Requirements.  
2. Section 22 05 00, Common Work Results for Plumbing. 
3. Section 22 11 16, Domestic Water Piping 
4. Section 22 13 19, Sanitary Waste & Vent Piping. 

1.4 SUBMITTALS  

A. Submit in accordance with Section 22 00 10. 

B. Product Data:  Provide catalog data for the following: 
1. All plumbing fixtures including, drains, supplies and all accessories and options. 

PART 2 - PRODUCTS 

2.1 PLUMBING FIXTURES AND EQUIPMENT 

A. General: 
1. Furnish and install all plumbing fixtures shown on the Drawings and as hereinafter 

Scheduled. 
2. To establish a standard of quality and design desired, specifications have been based 

generally on the use of Kohler Company fixtures; Elkay sinks and Sloan flush valves.  An 
equal type and quality of fixture as manufactured by Zurn, American Standard or Eljer 
Company or flush valve by Coyne and Delaney is acceptable.  Stainless steel sinks by 
Just are also acceptable. 

3. All fixtures are to be white vitreous china where not otherwise specified.  All fittings 
shall have chromium finish. 

4. Refer to Architectural drawings for mounting heights of all fixtures. 

B. Sinks 
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1. Type P-1A (ADA Lab Sink) 
a. Sink:  By others 
b. Trim:  By others.  
c. Supplies:  Coordinate with Lab Equipment 
d. Strainer:  Coordinate with Lab Equipment 
e. Trap:  Coordinate with Lab Equipment 

2. Type P-1B (Lab Sink) 
a. Sink:  By others 
b. Trim:  By others.  
c. Supplies:  Coordinate with Lab Equipment 
d. Strainer:  Coordinate with Lab Equipment 
e. Trap:  Coordinate with Lab Equipment 
f. Disposal Unit:  Provide Insinkerator Model Badger 5, 120V, ½ hp, at P-1B 

3. Type P-1C (Lab Sink) 
a. Sink:  By others 
b. Trim:  By others.  
c. Supplies:  Coordinate with Lab Equipment 
d. Strainer:  Coordinate with Lab Equipment 
e. Trap:  Coordinate with Lab Equipment 
f. Gray Water Pump:  Provide Upflush model Sanivite at P-1C 

4.  

C. Emergency Eyewash/Drench Hose Unit Deck Mounted 
1. Type P-2A 

a. Fixture: Guardian G5022, meets the provisions of ANSI Z358.1-2014 as both an 
eyewash and a drench hose. Unit may be left in the deck flange for use as a fixed 
eyewash, leaving user’s hands free. Alternatively, unit may be removed for use as 
a drench hose to rinse any part of user’s eyes, face or body. 
1) Spray Head Assembly: Two GS-Plus™ spray heads mounted side-by-side. 

Each head has a “flip top” dust cover, internal flow control and filter to 
remove impurities from the water flow. 

2) Valve: Forged brass squeeze valve activated by stainless steel lever handle. 
Valve has replaceable stainless steel seat for exceptional durability. Locking 
clip engages when handle is depressed, providing “hands free” operation. 
Valve stays open until locking clip is released.  

3) Hose: 8' reinforced PVC hose. 300 PSI maximum working pressure. 
4) Mounting: Deck flange for countertop mounting. Flange has handle locator 

guide to position spray heads and handle facing forward at all times. 
5) Backflow Preventer: In-line dual check backflow preventer installed on inlet 

of hose (G5022BP only).  
6) Supply: 3/8" NPT male swivel-type inlet. 
7) Sign: ANSI-compliant identification sign. 
8) Quality Assurance: Unit is completely assembled and water tested prior to 

shipment.  
9) Options: 

a) HG Undercounter hose guide bracket to prevent hose from tangling or 
binding.  

b) VB In-line vacuum breaker for installation between valve and spray 
head.  

c) TMV G3600LF thermostatic mixing valve precisely blends hot and 
cold water to deliver warm (tepid) water as provided by ANSI 
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Z358.1-2014. Refer to “Tempering Units” section for complete 
technical and product selection information. 

D. Water Purification Unit:  Supplied by others.  Pipe unit with ½” cold water, valves, and 
backflow preventer, and run to purified water faucet at each sink.  Refer to detail on drawing P-
200. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Provide traps in wastes and stop valves on hot and cold water and steam supplies to each Food 
Service or Laundry fixture and install trim and accessories furnished by the equipment supplier.  

B.  Provide traps in wastes and stop valves on hot and cold water supplies to all fixtures. 

END OF SECTION 



State of Maine, Milk and Blood Labs, Marquardt Building - East Campus, Augusta, Maine 
Basic HVAC Requirements 23 00 10 - 1 of 7 
 

SECTION 23 00 10 – BASIC HVAC REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY OF MECHANICAL WORK 

A. The Mechanical Work includes, but is not limited to, the following:  
1. Furnish all labor, materials, equipment, transportation and perform all operations as 

required to install a complete HVAC system in accordance with these specifications and 
applicable drawings. 

2. Furnish all labor, materials, equipment, transportation and perform all operations as 
required to install a complete plumbing system in accordance with these specifications 
and applicable Drawings. 

3. Study the drawings and specifications and coordinate Mechanical and Plumbing work 
with that of Architectural and other trades.  Report all discrepancies to the Engineer prior 
to submitting a bid.  

4. Other work as required to provide complete and operating mechanical and plumbing 
systems.  

1.2 RELATED DOCUMENTS 

A. Drawings, Division 00, including General and Supplementary Conditions and Division 01 
Specification Sections, apply to Division 23 and all its Sections. 

1.3 RELATED WORK DESCRIBED ELSEWHERE 

A. Provide under the appropriate Section, all cutting, patching, trenching, plastering, chases, slots, 
furring, grounds, masonry foundations, excavation, backfilling, pads, conduits, etc., incidental 
to the installation of HVAC apparatus.  Execute the work by qualified trades as shown on the 
Drawings and under the direction of this Section.   

B. Electrical work:  HVAC work shall include the installation of all motors, temperature controls, 
limit switches, etc., as herein specified.  Work by the electrical sub-contractor (EC) shall 
include all other switches, pilot lights, fused and non-fused disconnect switches, outlets, motor 
starters, except as herein specified, and all necessary wiring and fuses to properly connect all 
mechanical/electrical equipment.  

C. The following work shall be provided under the designated Sections: 
1. Cutting and patching: By the respective trades or General Contractor. 
2. Division 01, General Requirements:  Temporary toilets.   
3. Division 26, Electric Work. 

1.4 ALTERNATES 

A. There are no HVAC alternates on the project.  

1.5 ENGINEER/ARCHITECT 
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A. The term “Engineer” shall refer to the mechanical consulting Engineer whose seal appears on 
the mechanical drawings for this project and, for the purposes of contractual matters, shall be 
synonymous with the term “Architect” or “Architect/Engineer.” 

1.6 WORK SEQUENCE & COORDINATION 

A. Provide on a timely basis the proper trade with all locations and details as required.   

B. Install work under this section so as to conform to the progress of the work of other sections.  
Complete the mechanical work as soon as conditions of the building will permit. 

C. Coordinate in advance with other trades the shape, size and position of all necessary openings, 
sleeves, supports and related to avoid conflicts.  In the event of unavoidable conflicts, consult 
Engineer for resolution. 

D. Refer to Division 26 specifications for electrical work required for mechanical.  Verify that the 
electrical characteristics of the mechanical equipment being provided is compatible with the 
project electric power circuits available; if in doubt consult Engineer. 

1.7 STANDARDS OF MATERIALS   

A. All materials and equipment shall be new and of the latest design of the respective 
manufacturers.  All material and equipment of the same classification shall be the product of the 
same manufacturer unless otherwise specified. 

B. Where standards have been established by the following, they shall conform to those standards 
as to quality, fabrication, application, and installation and be not less than further required under 
this specification. 
 
1. Underwriters Laboratories, Inc. (UL). 
2. American National Standards Association (ANSI). 
3. National Fire Protection Association (NFPA). 
4. Occupational Safety and Health Administration (OSHA). 
5. Standards of local Building Codes  
6. American Society of Heating Refrigeration and Air Conditioning Engineers (ASHRAE) 

1.8 SUBSTITUTIONS 

A. Any proposal for a substitution shall be made in writing by the Contractor, who shall submit full 
details for consideration and obtain written acceptance of the Engineer. 

B. Acceptance of a proposed substitution by the Engineer shall not relieve the Contractor from his 
responsibility to provide a satisfactory installation of the Work in accordance with the intent of 
the plans and specifications and shall not affect his guarantee covering all parts of the work. 

C. Any material or equipment submitted for acceptance which is arranged differently or of a 
different physical size and/or weight from that shown or specified shall be accompanied by shop 
drawings indicating the different arrangements of size and the method of making the various 
connections to the equipment.  The final results shall be compatible with the system as 
designed. 
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D. Any additional cost, by this or other trades, resulting from the substitution of equipment shall be 
paid by this Contractor. 

E. Any cost savings resulting from a substitution shall be deducted from the contract amount. 

F. In the event a proposed substitution for material or equipment has been rejected, Engineer will 
only review subsequent submittals for that material or equipment that are not substitutes.  

1.9 SUBMITTALS 

A. Submit under procedures given in Division 01. 

B. Shop Drawings: Before any materials are purchased or released for production, submit to the 
Engineer an electronic set of shop drawings showing all the HVAC materials proposed to be 
furnished and installed. 

C. Record Drawings: During progress of the Work, maintain an accurate record of all changes 
made in the system installation from the layout and materials shown on the approved shop 
drawings.  At the completion of the project, transfer all information onto a set of new blue-line 
prints and submit them to the Engineer. 

D. Owner’s Manual: Upon completion of this portion of the Work, and as a condition of its 
acceptance, deliver to the Engineer for the Owner two copies of a manual describing the system:  
1. Provide manuals in durable plastic ring binders, nominal 8½ x 11" size. 
2. Identification on, or readable through, the front cover stating general nature of the 

manual. 
3. A copy of all reviewed submittals and shop drawings. 
4. Complete instructions regarding operation and maintenance of all equipment involved. 
5. Complete name and address of nearest vendor of replaceable parts. 
6. Copy of all guarantees and warranties issued. 
7. Where contents of manuals include manufacturer's catalog pages, clearly indicate the 

precise items included in this installation. 

E. Submit shop drawings and product data grouped in sets to include complete submittals of 
related systems, products, and accessories in a single submittal.  Clearly mark each submittal 
with appropriate specification section and paragraph reference. 

F. Mark dimensions and values in units to match those specified. 

G. Submittals shall be reviewed by, and carry the approval stamp of, the subcontractor and be 
initialed and dated by the reviewer. 

H. Submit certificate of final inspection and approval from authority having jurisdiction, and 
record electrical drawings. 

I. Upon request, provide samples for inspection.  Samples will be returned after inspection is 
completed. 

1.10 PROJECT/SITE CONDITIONS 



State of Maine, Milk and Blood Labs, Marquardt Building - East Campus, Augusta, Maine 
Basic HVAC Requirements 23 00 10 - 4 of 7 
 

A. Install work in locations shown on drawings, unless prevented by project conditions. 

B. Prepare drawings showing proposed rearrangement of work to meet project conditions, 
including changes to Work specified in other sections.  Obtain permission of Engineer before 
proceeding.  

C. Inspection: 
1. Prior to commencing the work of this Section, carefully inspect the installed work of all 

other trades to verify that the work is complete to the point where this installation may 
properly commence. 

2. Verify that H & V work may be installed in strict accordance with all pertinent codes and 
regulations and the approved Shop Drawings. 

D. Discrepancies 
1. In the event of discrepancy, immediately notify the Engineer. 
2. Do not proceed with installation in areas of discrepancy until the discrepancies have been 

fully resolved.  

1.11 DEMOLITION   

A. The mechanical contractor shall be responsible for the removal or relocation of existing HVAC 
equipment and the associated piping, ductwork and controls. 

B. Removed equipment shall be turned over to the owner or properly disposed of by the contractor 
as directed by the owner. 

1.12 DEFINITIONS 

A. In this Section, the word “furnish” means to supply and deliver to the site ready for installation.  
The word “install” means to unload and place in proper position at the site and perform all 
operations necessary for secure mounting and correct operation ready for the intended service or 
use.  The word “provide” means to furnish and install. 

1.13 WORKMANSHIP 

A. Qualifications of Workmen: Use sufficient qualified workmen and competent supervisors in the 
execution of the work to ensure proper and adequate installation of system throughout and to 
comply with the project schedule. 

B. Codes: Work and/or mechanical equipment shall conform with all Local and State Rules and 
Regulations as well as the most recent versions of the National Fire Protection Association and 
the Maine Uniform Building and Energy Code, Maine State Plumbing Code, Ventilation 
Standard ASHRAE 62.1, the Maine State Energy Code (ASHRAE 90.1).  These codes are 
considered a part of these specifications.  

C. In the event of a conflict with required codes or an obvious misapplication of equipment, 
material, or other installation, before proceeding, promptly notify the Engineer.  In no event 
shall any work be installed that is contrary to applicable codes.  



State of Maine, Milk and Blood Labs, Marquardt Building - East Campus, Augusta, Maine 
Basic HVAC Requirements 23 00 10 - 5 of 7 
 

D. Qualification of Workmen: Use sufficient journeyman plumbers and competent supervisors in 
the execution of this portion of the work to ensure proper and adequate installation of plumbing 
throughout. 

1.14 PRODUCT HANDLING 

A. Protection: Protect all materials before, during and after installation and protect the installed 
work and materials of all other trades. 

B. Replacements: In the event of damage, immediately make all repairs and replacements 
necessary to the acceptance of the Engineer at no additional cost to the Owner. 

1.15 DEVIATIONS AND DISCREPANCIES 

A. The Drawings are intended to indicate only diagrammatically the extent, general character, and 
approximate locations of the mechanical work and exact locations shall be determined in the 
field subject to approval by the Engineer.  Work indicated, but having minor details obviously 
omitted such as pipe and duct rise, drop and/or fittings, shall be furnished complete to perform 
the functions intended without additional cost to the Owner.  Follow the architectural, structural, 
and electrical drawings so that work under this section is properly installed and coordinated 
with other sections. 

B. The Drawings and specifications are complementary each to the other and what is called for in 
one shall be as binding as if called for by both.  In the event of conflicting information on the 
drawings, or between or within drawings and specifications, or between trades, that which is 
better, best, most stringent, or most expensive will govern, except as may otherwise be 
permitted by Engineer. 

C. Bidders shall study plans and specifications and in the event there are any apparent errors, 
omissions, conflicts, or ambiguities, shall contact Engineer for clarification prior to submitting 
their bid.  

1.16 INSURANCE 

A. The Contractor shall purchase and maintain all Workers' Compensation Insurance, Public 
Liability and Property Damage Insurance during the progress of the work and until completion 
and acceptance of the entire project by the Owner in the amounts as specified in the GENERAL 
CONDITIONS AND SUPPLEMENTARY CONDITIONS. 

1.17 SAFETY REGULATIONS 

1.18 All work shall be performed and/or installed to conform to all requirements of the Occupational 
Safety and Health Act of 1970 and all amendments thereto 

1.19 TEMPORARY HEAT  

A. The Mechanical Contractor shall comply with the requirements for temporary heat as specified 
in Division 01. 
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B. The use of electric heaters for temporary heating is prohibited. 

1.20 CHANGE ORDERS 

A. No change shall be made from the work, equipment, or materials under this section except as 
directed in writing by Engineer. 

B. All requests for change in contract price and scope shall be accompanied by a breakdown list of 
materials with unit and extended prices and labor hours with unit and extended price, plus 
markups that have been applied.  

1.21 PERMITS 

A. Apply for, obtain and pay for all permits and inspections required by law and notify proper 
authorities in ample time for inspections to be made prior to completion of the Work. 

1.22 ASBESTOS ABATEMENT 

A. If during the course of the work, the existence of asbestos or asbestos containing materials is 
encountered or suspected in the structure or building, promptly notify the Owner and Engineer.  
The Owner shall be responsible for all asbestos related activities that may be required including: 
site surveys, sampling, testing, removal specifications and removal.   

B. Do not perform any work prior to receipt of written instructions from the Owner. 

1.23 CLOSING IN UNINSPECTED WORK 

A. General: Do not cover up or enclose work until it has been properly and completely inspected 
and approved. 

B. Noncompliance: Should any of the work be covered up or enclosed prior to all required 
inspections and approvals, uncover the work as required, and after it has been completely 
inspected and approved, make all repairs and replacements with such materials as are necessary 
to the approval of the Engineer and at no additional cost to the Owner. 

1.24 CONTRACT CLOSEOUT   

A. Final Cleaning: 
 
1. Prior to acceptance of the buildings, thoroughly clean all exposed portions of the heating 

installation, removing all labels and all traces of foreign substance.  Provide clean air 
filters in all air handling equipment. 

2. Execute final cleaning prior to final inspection. 
3. Clean interior and exterior surfaces.  Vacuum carpeted and soft surfaces. 
4. Clean debris from site, roofs, gutters, downspouts, and drainage systems. 
5. Replace filters of operating equipment. 
6. At the closeout of the project and before occupancy the building shall be flushed for 48 

hours with all air handling units set at 100% of their respective scheduled outside air 
quantities. 
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B. Project Record Documents:  Submit the following 
 
1. Record Documents and Shop Drawings:  Legibly mark each item to record actual 

construction. 
2. Submit documents to Engineer prior to claim for final application for payment. 

C. Final Adjustment:  Provide necessary mechanics and/or engineers as necessary to make final 
adjustment of operation of the systems so that the systems are turned over to the Owner in first 
class operating condition. 

D. Owner Training:  On completion of the job, the Contractor shall provide a competent technician 
to thoroughly instruct the owner's representative in the care and operation of the system.  The 
time of instruction shall be arranged with the Owner. 

E. Warranties:  Warrant all work and materials for a period of one year commencing with the 
acceptance by the Owner of the completed installation in accordance with the Contract 
Documents.  Replace any work, materials, equipment, or system, which develops defects within 
the warranty period, without cost to the Owner.  Specific equipment may require a warranty 
greater than one year and shall be complied with as noted within the equipment specification. 

 

END OF SECTION 
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SECTION 23 05 00 – COMMON WORK RESULTS FOR HVAC  

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. The work of this section includes, but is not limited to the following: 
 
1. Interior Pipe Sleeves and Escutcheons. 
2. Firestopping. 
3. Hangers and Supports. 
4. Equipment Identification. 
5. Electric Motor Efficiency Requirements. 
6. General equipment installation requirements 

1.2 RELATED SECTIONS 
 

1. Section 23 00 10, Basic HVAC Requirements. 

1.3 SUBMITTALS  

A. Submit in accordance with Section 23 00 10. 

B. Product Data:  Provide catalog data for the following: 
1. All equipment included in this section.  

1.4 QUALITY ASSURANCE 

A. Steel Support Welding: Qualify welder personnel and install according to AWS D1.1, 
“Structural Welding Code—Steel”,  

B. Steel Piping Welding:  Qualify welder personnel and install according to ASME Boiler and 
Pressure Vessel Code, Section IX, “Welding and Brazing Qualifications.”  Comply with ASME 
B31 Series, “Code for Pressure Piping” for all piping installations.  

C. Certify that all welder personnel have passed AWS qualification tests applicable to the work 
and that their certification is current. 

PART 2 - PRODUCTS 

2.1 INTERIOR PIPE SLEEVES AND ESCUTCHEONS 

A. Masonry and/or fire rated wall and floor penetrations:  Steel Pipe, ASTM A 53, Type E, 
Grade B, Schedule 40, galvanized, non-threaded ends.  
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B. Non-masonry wall penetrations: Schedule 40 PVC with non-threaded ends, or #24 gauge 
galvanized steel tubes with wired or hemmed ends. 

C. Sealing:  
1. Caulk spaces between sleeves and pipes with a modular mechanical type seal consisting 

of interlocking synthetic rubber links shaped to continuously fill the annular space 
between the object and sleeve, connected with bolts and pressure plates causing rubber 
sealing elements to expand when tightened to make smoke and watertight.  Thunderline 
Link-Seal or equal. 

D. Escutcheons:  Two piece nickel plated steel floor and ceiling plates. 

2.2 FIRESTOPPING MATERIALS 

A. Provide under this section in accordance with Section 07841.  

B. Use only through-penetration firestop products that have been tested for specific fire resistance 
rated conditions conforming to construction assembly type, penetrating item type, annular space 
requirements, and fire rating required for the application: 
1. Latex Sealants:  Single component latex formulations that when cured do not re-emulsify 

during exposure to moisture. 
2. Firestop Devices:  Factory assembles steel collars lined with intumescent material sized 

to fit a specific outside diameter of penetrating item. 
3. Firestop Putty:  Intumescent, non-hardening, water resistant putties containing no 

solvents, inorganic fibers or silicone compounds. 
4. Wrap Strips:  Single component intumescent elastomeric strips faced on both sides with a 

plastic film. 
5. Firestop Pillows:  Re-useable, non-curing, mineral fiber core encapsulated with an 

intumescent coating contained in a flame retardant poly bag. 
6. Silicone Sealants:  Moisture curing, single component, silicone elastomeric sealant for 

horizontal surfaces (pourable or non-sag) or vertical surface (non-sag). 
7. Silicone Foam:  Multi-component, silicone based, liquid elastomers that when mixed 

expand and cure in place to produce a flexible, non-shrinking foam. 

C. Firestop systems shall be UL classified and rated for the type of construction where it is applied. 

2.3 HANGERS AND SUPPORTS 

A. General 
 
1. All hangers and supports shall be specifically manufactured for that purpose and shall be 

the pattern, design and capacity required for the location of use. 
2. Piping specified herein shall not be supported from piping or equipment of other trades. 
3. Hangers shall be heavy duty steel adjustable clevis type; plain for steel and cast iron pipe 

and copper plated for copper tubing. 
4. Exposed vertical risers 3/4" and smaller shall be supported at the mid-point between each 

floor with split ring type hangers; copper plated for copper tubing. 
5. All hangers on chilled water piping are to be installed on the exterior of the insulation 

with appropriate saddles. 
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B. Hanger Rods 
 
1. Hanger rods shall be all thread rod in concealed area, and rods threaded on ends of rod 

only in finished areas and the Boiler Room.  Rod size and spacing shall be as follows: 
 

Nominal Pipe Size (in) Maximum Span (ft) Minimum Rod Diameter (in) 

1 7 3/8 

1  1/2 9 3/8 

2 10 3/8 

3 12 1/2 

3  1/2 13 1/2 

4 14 5/8 

5 16 5/8 

6 17 3/4 

8 19 7/8 

10 22 7/8 

12 23 7/8 

 
2. Provide lag points with rod couplings for fastening to wood, toggle bolts in concrete 

blocks or concrete structural slabs and compound anchor shields and bolts in poured 
concrete. 

C. Supports 
1. Provide and install angle iron supports for pipe hangers as required.  Angle iron supports 

shall be adequate size for span and piping load. 

D. Vibration Isolators 
1. Provide rubber in shear or spring type vibration isolators of adequate capacity to support 

equipment where shown. 

E. Safety 
1. Any support for piping, ductwork or equipment which is installed below seven (7) 

feet above finished floor shall have sharp edges blunted or rounded-off and shall be 
padded with 1" foam insulation to prevent possible personnel injury.   

2.4 ELECTRIC MOTOR EFFICIENCY RATINGS 

A. Motors 1/3 hp and smaller shall be wired for 120 volt, 1 phase, 60 hz; motors ½ hp and larger 
shall be wired for 3 phase, 60 Hz, unless specifically shown otherwise.  Motors 1 Hp and larger 
shall be NEMA Premium Efficiency Motors in accordance with The NEMA Premium™ 
efficiency levels are contained in NEMA Standards Publication MG 1- 2006, in Tables 12-12 
and12-13, respectively. 

B. Additionally, all mechanical equipment shall comply with efficiency requirements as outlined in 
ASHRAE 90.1 2007 or MUBEC (Maine Uniform Building and Energy Code). 
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PART 3 - EXECUTION 

3.1 GENERAL  

A. Inspection 
1. Prior to commencing the work of this Section, carefully inspect the installed work of all 

other trades to verify that such work is complete to the point where this installation may 
properly commence. 

2. Verify that equipment can be installed in strict accordance with all pertinent codes and 
regulations and the approved Shop Drawings. 

B. Discrepancies: 
1. In the event of discrepancy, immediately notify the Architect/Engineer. 
2. Do not proceed with installation in areas of discrepancy until all such discrepancies have 

been fully resolved. 

3.2 INSTALLATION OF PIPING AND EQUIPMENT 

A. General: 
1. Install all piping promptly, capping or plugging all open ends and making pipe generally 

level and plumb, free from traps, and in a manner to conserve space for other work. 
2. Inspect each piece of pipe, tubing, fittings, and equipment for defects and obstructions; 

promptly remove all defective material from the job site. 
3. Install pipes to clear all beams and obstructions; do not cut into or reduce the size of load-

carrying structural members without the approval of the Architect/Engineer. 
4. All risers and offsets shall be substantially supported. 
5. Arrange all piping to maintain required grade and pitch and to prevent vibration.  
6. Provide expansion loops and anchors where shown on Drawings. 
7. Make all changes in pipe size with reducing fittings. 
8. Provide drains at all low points in water piping with ½" gate valve with hose nipple, or 

hose-end boiler drain. 
9. Install piping to prevent back siphoning or reverse flow of liquid under all operating 

conditions. 

B. Joints and Connections: 
1. Smoothly ream all cut pipe; cut all threads straight and true; apply best quality Teflon 

tape to all male pipe threads but not to inside of fittings; use graphite on all cleanout 
plugs.  

2. Make all joints in copper pressure pipe with a 95-5 tin-antimony solder applied in strict 
accordance with the manufacturer's recommendations, except underground water to be 
silver soldered.  Make joints in non-pressure copper tube with 50-50 tin-lead solder. 

C. Installation of mechanical equipment: 
1. In general all equipment is to be installed in accordance with the manufacturers 

recommendations and installation instructions. 
2. All mechanical equipment shall be installed with adequate space available to perform 

normal maintenance and accessibility shall be provided for filter replacement. 

3.3 FIRESTOPPING 



Common Work Results for HVAC 23 05 00 - 5 of 6 
State of Maine, Milk and Blood Labs, Marquardt Building - East Campus, Augusta, Maine 
 

A. Install through penetration firestop systems in accordance with firestop system manufacturer’s 
written installation instructions for products and applications indicated. 

B. Engage an experienced installer who is trained, certified, licensed, or otherwise qualified by the 
firestop system manufacturer to install the firestop products. 

C. Coordinate construction of openings and penetrating items to ensure that firestop systems are 
installed according to specified requirements. 

D. Provide firestop systems that are compatible with one another, with the substrates forming 
openings, with the items penetrating the firestop system, and under the conditions of service for 
the application being considered. 

E. Provide components for each firestop system that are needed to install fill materials.  Use only 
components specified by the firestop system manufacturer and approved by the qualified testing 
agency for the designated system. 

F. Keep areas of work accessible until inspection by the AHJ has been completed. 

G. Inspecting Agency:  Owner may engage a qualified independent inspecting agency to inspect 
the completed firestop system.  The independent agency shall comply with ASTM E 2174 
requirements including inspecting personnel qualifications, method of conducting inspections, 
and preparation of test reports. 

H. Where deficiencies are found, repair or replace the firestop systems so that they comply with 
requirements.  Proceed with enclosing firestop systems with other construction only after 
inspection reports are issued and the firestop installations comply with requirements. 

3.4 Protect the firestop system during and after installation to insure that the systems do not 
deteriorate and are not damaged during the remaining period of construction.  In the event 
damage or deterioration occurs, remove affected firestop system and replace with new materials 
in compliance with this specification.] 

3.5 EQUIPMENT IDENTIFICATION 

A. Valves: Provide with brass tags and chains securely attached to the stem or body.  Identify by 
number or name to indicate the service.   

B. Provide a framed and glazed directory to show the location and function of each item.  The 
directory shall be mounted in the mechanical room and will be incorporated as part of the 
Operating and Maintenance Instructions. 

C. All mechanical equipment including pumps, air handling units, boilers, fan coil units, unit 
heaters, condensers, etc., shall be neatly stenciled in a conspicuous place indicating the service 
or equipment number. 

D. All pipes shall be identified and provided with flow arrows spaced at 50 foot intervals with the 
exception of drops or risers to terminal units. 
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END OF SECTION 
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SECTION 23 05 93 – TESTING, ADJUSTING & BALANCING 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. The work of this section includes, but is not limited to the following: 
 
1. Demonstration of mechanical equipment. 
2. Duct testing, adjusting and balancing. 
3. Equipment testing adjusting and balancing. 
4. Mechanical equipment starting. 
5. Pipe testing, adjusting and balancing. 

1.2 RELATED SECTIONS 
 

1. Section 23 00 10, Basic HVAC Requirements 
2. Section 23 09 23, DDC Temperature Controls  

1.3 SUBMITTALS 

A. Submit in accordance with Section 23 00 10: 
1. Provide report indicating all operational parameters as listed below for all new HVAC 

equipment. 

1.4 QUALITY ASSURANCE  

A. Balancing Contractor shall be approved by Engineer and be one of the following testing and 
balancing contractors: 
1. Yankee Balancing 
2. Central Air Balance 
3. Tekon Technical Consultants Inc.  
4. Air Solutions and Balancing 
5. Maine Air Balance 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TESTING AND BALANCING 

A. Upon completion of the heating, ventilating and air conditioning systems of the building, the 
Mechanical Contractor shall employ an independent balance firm to check, adjust and balance 
all HVAC equipment included in the contract.  Notify Engineer two days in advance of start of 
balancing.  
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B. The air for the new VAV box is to be obtained from a large air handling unit serving the 
second floor of the facility.  The balancing contractor is to increase the units airflow by 
300 CFM and in turn increase the main branch trunk by 300 CFM.  The unit is located on 
the roof of the facility. 

C. It is the balancing contractors responsibility to refer to Section 23 09 23 3.1 “DDC Description 
of Operation” and to coordinate with the temperature control contractor to determine all 
operating modes and required CFM’s, GPM’s etc for the mechanical systems, which shall be 
reflected in the balancing report. 

D. All instruments used in the checking, adjusting and balancing shall be accurately calibrated and 
maintained.  Accuracy tests on instruments shall be performed in the presence of and whenever 
requested by the Engineer. 

E. Air and water balance and checking shall not begin until systems have been completed and are 
in full working order.  The Mechanical Contractor shall put all heating, ventilating, and air 
conditioning systems and equipment into full operation and shall continue the operating of same 
during each working day of testing and balancing.  Before starting any air system, the complete 
system shall be checked to make sure all components are in place and operating properly and 
that all manual dampers are open. 

F. Duct traverses shall be made to determine air flow and properly balance air quantities in main 
ducts for all ducted units.  Traverse shall be made as close to the unit as possible to get an 
accurate measurement. 

G. All air terminals shall be tested with three readings taken and the average recorded along with 
that specified. 

H. Take all necessary air flow measurements to determine the output of the fans and units.  Revise 
the RPM of the equipment as necessary to produce the CFM required at the various air outlets 
or inlets.  The final air flow readings at the air outlets and inlets shall be within -5% to +10% of 
the air volumes indicated on the plans, however, relative space pressurization shall remain 
positive or negative as designed.   

I. The various systems shall operate with a minimum of air noise and the use of the air volume 
control dampers at the diffusers and registers to restrict air flow to the point they are noisy will 
not be acceptable. 

J. Balancing information shall be provided for all operating conditions on any piece of equipment 
designed to operate at multiple CFM or GPM settings.  This applies to, but is not limited to, 
fans operating under multiple set speeds or outside air quantities.   

K. Upon completion of the checking, adjusting and balancing, the Contractor shall submit six (6) 
certified copies of the Mechanical systems Test and Balance Report to the A/E for approval.  
The Report shall be in tabulated form with each piece of equipment or outlet properly identified 
by its equipment number or room number and location and shall include the following: 
1. Air Systems 

a. Fan/Air Handling Unit Designation and service Location 
Manufacturer 
Model Number 
Serial Number 
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b. Capacities (specified and actual) Total CFM 
Return CFM 
Outside air CFM 
Total static pressure 
Inlet static pressure 
Discharge static pressure 
Fan RPM 

c. Motor and Drive Data (specified/actual/manufacturer) 
Horsepower 
Phase 
Voltage 
Amperage 
RPM 
Service factor 
Sheave size and number of grooves 
Fan sheave size and number of grooves  
Belts - quantity and model number 

d. Duct Traverse Data  
Equipment designation  
Duct size and location  
Effective area  
Duct velocity (specified/actual) 
CFM (specified/actual)  
Pressure 

e. Outlet Data 
Equipment designation and type  
Equipment location 
Equipment size 
CFM (design, initial, final) 

2. Water Systems 
a. Pumps 

Designation and service 
Location 
Manufacturer 
Model number 
Serial number 

b. Capacities (specified and actual)  
GPM 
TDH 
Amperage 
Suction pressure 
Discharge pressure 
Pressure differential 

c. Motor (specified and actual)  
Horsepower 
Voltage 
Amperage  
Phase 

d. Terminal Heaters and Branch Mains 
System and location 
Heater designation 
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Valve size 
Setting, differential and GPM (specified and actual) 
Pressure drops through heating and cooling coils 

L. Air balance dampers shall be adjusted and the position marked. 

M. Water flow fittings shall be adjusted and the position marked. 

N. Check operation of fire dampers, reset and tag date of test on side of duct next to access panel. 

END OF SECTION 
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SECTION 23 07 00 – HVAC INSULATION 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. The work of this section includes mechanical insulation for the following: 
1. Hot water supply and return piping. 
2. All ductwork associated with VAV-1.  
3. Last seven (7) feet of exhaust ducts up to wall cap, louver or brickvent. 

1.2 RELATED SECTIONS 
 

1. Section 23 00 10, Basic HVAC Requirements. 
2. Section 23 05 00, Common Work Results for HVAC. 

1.3 SUBMITTALS  

A. Submit in accordance with Section 23 00 10. 

B. Product Data:  Provide catalog data for the following: 
1. Insulation for all equipment listed in this section including type, thickness, application 

and jacketing. 

1.4 QUALITY ASSURANCE 

A. Manufacturer:  A company specializing in the manufacture of mechanical insulation with a 
minimum of five years experience. 
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PART 2 - PRODUCTS 

2.1 GENERAL 

A. Insulation systems shall have a flame spread rating per ASTM E 84 of 25 or less and a smoke 
developed and fuel contributed rating of 50 or less. 

2.2 PIPING INSULATION 

A. Glass Fiber Insulation:  Provide manufacturer’s standard product by one of the following 
acceptable manufacturers: 
1. CertainTeed  
2. Knauf Fiberglass 
3. Owens-Corning 
4. Schuller International, Inc. 
5. Approved equal. 

B. Minimum pipe insulation thickness (inches), based on minimum thermal resistance (R) of 4.0 
per inch of thickness on a flat surface at a mean temperature of 75oF: Unit to be fiberglass heavy 
density sectional pipe insulation system having a factory applied vapor barrier laminate all-
service jacket. 

 
 
Piping System Type 

Fluid 
Temp 
Range, oF 

 
 
Runouts 

Size 
 
0<1” 

Size 
1” to 
<1 1/2” 

Size 
1 1/2” 
to <4” 

Size 
4” to 
8” 

Size 
8” and 
Larger 

Domestic cold water  1/2 1/2 1/2 1 1 1 

Domestic hot water 105+ 1 1 1 1 1 1 

Recirculation water 105+ 1 1 1 1 1 1 

 
 
Piping System Type 

Fluid 
Temp 
Range, oF 

Size 
0≤ 
1 1/2” 

Size 
>1 1/2" 
to <4” 

Size 
4” to 
8” 

Size 
8” and 
Larger 

Process or safe system  1/2 1/2 1 1 

Heating, hi pres/temp 350+/- 2 1/2 3 4 4 

Heating, med pres/temp 251 – 350 1 1/2 3 3 3 

Heating, low pres/temp 201 - 250 1 1/2 3 3 3 

Heating, low temp 
 

141 - 200 
105 - 140 

1 1/2 2 2 2 

Cooling, chilled water, 
brine, Refrigerant 

40 – 60 
<40 

1 1/2 
 

1 1/2 
 

1 1/2 
 

1 1/2 
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2.3 DUCT INSULATION  

A. Interior:  1½" thick fiberglass duct wrap with a factory applied vapor barrier facing and an 
installed R-value of 4.2 in accordance with ASTM C518 at a mean temperature of 75 oF.  
Material to carry U.L. label and be by one of the following acceptable manufacturers: 
1. CertainTeed 
2. Knauf Fiberglass 
3. Owens-Corning 
4. Schuller International, Inc. 
5. Approved equal. 

PART 3 - EXECUTION 

3.1 PIPING  

A. Insulate all water supply and return piping; exposed, above ceilings, within walls, pipe chases or 
pipe enclosures with heavy density fiberglass pipe insulation with all service jacket and a 
factory applied vapor barrier laminate all-service jacket.  Secure longitudinal jacket flaps with 
flare type stainless steel staples to eliminate fishmouths.  Cut insulation to include pipe hangers 
on hot water piping.  All insulation in exposed locations (except boiler room) shall have all 
seams and laps sealed with adhesive, in addition to staples.  Thickness shall be as indicated in 
Table 1, Minimum Pipe Insulation. 

B. Wrap all fittings with fiberglass insulation and cover with a one piece PVC fitting cover secured 
with flare type staples.  Cover joints with 4" insulation straps over. 

C. Insulate piping runouts to HV units, unit heaters, unit ventilators and cabinet unit heaters snug 
to the unit enclosures. 

D. Finish the ends of insulation on exposed pipes at valves, flanges, unions, etc., neat with 
covering to match jacket and secured with mastic. 

E. Do not insulate valves, flanges and unions except on chilled water piping.  Insulation shall not 
be cut to include pipe hangers on chilled water piping. 

3.2 DUCT INSULATION 

A. Installation:  Install all insulation using skilled insulation workmen regularly employed in the 
trade. 

B. Interior:  All laps to be sealed and held in place with adhesive and flare staples.  All lap joints to 
be folded under before stapling so no raw insulation will be showing.  On the bottom of ducts 
24" or wider, provide mechanical fasteners approximately 12" O.C.  

C. Insulation shall be continuous through interior partitions. 

END OF SECTION 
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SECTION 23 09 23 – DIRECT DIGITAL CONTROL SYSTEM 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. The work of this section includes, but is not limited to the following: 
 
1. Direct digital controls. 
2. Sequence of operation. 

1.2 DESCRIPTION OF WORK:  

A. Furnish and install a complete system of automatic temperature controls to provide the 
sequences as described in these specifications.  The system shall be electric/electronic direct 
digital control with DDC operators and include all required components, including low voltage 
(24 V) and line voltage wiring.  The installation diagrams shall be a part of the temperature 
control system design and installation.  The new controls shall be integrated with the Honeywell 
controls on-site and all points will be displayed on the head end computer. 

1.3 RELATED SECTIONS 
 

1. Section 23 00 10, Basic HVAC Requirements. 

1.4 SUBMITTALS  

A. Submit in accordance with Section 23 00 10. 

B. Submittal Brochure - The following shall be submitted for approval prior to installation: 
1. Control drawings with detailed wiring diagrams, including bill of material and 

description of operation for all systems. 
2. Panel layouts and name plate lists for all local and central panels. 
3. Valve and damper schedules showing size, configuration, capacity and location of all 

equipment. 
4. Product data for all control system components.  
5. The complete sequence of operation of the control system.  
6. The locations of all control equipment. 
7. Upon completion of the installation and final system adjustment, provide a full set of As-

built Drawings of the installation and the control strategies. 

1.5 QUALITY ASSURANCE 

A. Proven Experience: Provide a list of no less than ten similar projects which have building 
control systems specified.  These projects must be on-line and functional such that the Owner's 
Representative would observe a direct digital control system in full operation.  The Contractor 
must be a direct, wholly owned branch of a national control's manufacturer, or a representative 
not a wholesale distributor. 
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B. Quality of Compliance:  Control systems shall be installed by trained control mechanics 
regularly employed in installation and calibration of ATC equipment by the manufacturer of 
temperature control equipment.   

C. Acceptable installers: 
1. Honeywell - County Road, Westbrook, Maine 
 

NOTE: Control installation is not acceptable by wholesalers, contractors and franchised 
dealers, or by any firm whose principal business is not direct manufacture and installation 
of ATC systems. 

D. The temperature control contractor shall be independent of both the installing contractor and 
other equipment suppliers for this contract. 

E. Supervision: 
1. Provide any necessary wiring diagrams and supervise the installation.  These diagrams 

shall be incorporated into the Owning and Operating Manuals. 
2. ATC contractor shall have capability to service ATC settings remotely from Contractor's 

place of business. 

1.6 COORDINATION 

A. Coordination of The Work:  The following work shall be furnished by designated contractor 
under supervision of the Control Contractor. 
1. Heating Contractor shall: 

a. Install automatic valves and separable wells that are specified to be supplied by the 
Control Contractor. 

b. Furnish and install all necessary valved pressure taps, water, drain and overflow 
connections and piping. 

c. Provide on magnetic starters furnished, all necessary auxiliary contacts with 
buttons and switches in the required configurations. 

2. Sheet Metal Contractor shall: 
a. Install all automatic dampers and associated access panels. 
b. Provide necessary blank-off plates required to install dampers that are smaller than 

duct size. 
c. Assemble multiple section dampers with required interconnecting linkages and 

extend required number of shafts through duct for external mounting of damper 
motors. 

d. Provide access doors or other approved means of access through ducts for service 
to all control equipment. 

e. Install smoke detectors in duct or equipment for Electrical Contractor. 
3. General Contractor shall: 

a. Provide all necessary cutting, patching, and painting. 
b. Provide access doors or other approved means of access through ceilings and walls 

for service to control equipment. 

B. Wiring:  All wiring for installation of temperature controls shall be by Temperature Control 
Contractor.  Electrical Contractor shall furnish and install power wiring for equipment and 
wiring for smoke detectors. 
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1. All wiring shall comply with the requirements of Division 26, Electrical.  Wiring not 
complying with the requirements of Division 26 shall be corrected by the EC at the 
expense of the ATC Contractor. 

2. Temperature control panels are indicated on the drawings with power supply by EC.  
Wiring for additional or relocated panels shall be at the expense of the ATC Contractor.  

PART 2 - PRODUCTS 

2.1 PRODUCTS 

A. Control Panels: In general, relays, controllers, transformers and other control devices (not 
including room thermostats or duct-mounted instruments) shall be grouped and mounted in a 
factory-built cabinet enclosure.  Locations of temperature control panels shall be as indicated on 
the Drawings. 

B. Automatic Control Dampers: 
1. All control dampers shall be furnished as part of the automatic temperature control 

system unless specifically specified to be furnished as an integral portion of equipment.  
Dampers shall be low leak equal to Ruskin CD36. 

2. All dampers shall be installed by sheet metal trades under supervision of the automatic 
temperature control trades. 

3. General: 
a. Dampers shall be opposed blade for modulating application and opposed or 

parallel blade for open-closed application. 
b. Provide end and edge blade seals for all dampers. 
c. Maximum allowable leakage shall be 1% at 4 inch W.C. differential pressure for 

all outdoor air dampers. 
d. Bearings shall be nylon or similar material with oil impregnated sintered metal 

bushings. 
e. Linkages shall be furnished with fusible links where indicated. 
f. Maximum blade width shall be 6 inches, maximum  
g. Unsupported length shall be 48 inches. 

4. Galvanized Steel Dampers: 
a. General use where aluminum dampers not required. 
b. Channel or fabricated sheet steel or aluminum frames. 
c. Blades constructed of two 22GA sheets spot-welded together or a single sheet 

16GA minimum. 
d. Damper Actuators: For each automatically controlled damper, a suitable damper 

actuator or actuators shall be provided in accordance with the following 
specifications: 
1) Actuator: Damper actuators shall be of the spring-return type and have a 

rating of not less than twice the torque needed for actual operation of the 
damper. 

2) Mounting: Damper actuators shall be provided with suitable mounting base 
and frame.  The damper actuators and mounting base shall not be mounted 
directly on cold or insulated ducts and casings, but shall be mounted outside 
the insulated covering in such a manner as to prevent sweating and 
interference with the insulation. 
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3) Where indicated, damper actuators shall be provided with an auxiliary 
switch rated at 120 V AC. 

C. Automatic Control Valves (Hot Water, 250oF Max.): 
1. Valves shall have removable composition discs with monel stem.  Bodies two inches or 

smaller shall be bronze with screwed ends.  Bodies 2-1/2 inches and 'larger shall be cast-
iron with flanged ends.  Valve bodies, trim and stuffing boxes shall be designed for not 
less than 125 psi working pressure.  Valve packing shall be non-lubricated Teflon 
packing suitable for hot water service, as required. 

2. Modulating valves shall be sized for CV's required. Valve pressure drop shall not exceed 
5 psig. 

3. Automatic control valve differential shut-off pressure shall be a minimum of 15 psig or 
higher as required by the pressure of the system. 

4. Two-position control valves shall be full line size. 
5. Three-way valves shall be mixing pattern. 
6. Heating valves shall fail to the "normally-open" position. 
7. Electrically actuated valves shall have a clearly located position indicator as part of the 

operating linkage. 
8. All heating valves shall be NO and fail in the open position. 

D. Room Thermostats/Temperature Sensors: 
1. Room temperature sensors shall have a range of 55o to 90o adjustable sensitivity with a 

minimum sensitivity of not less than one degree plus or minus.  Sensors shall be securely 
attached to a suitable base mounted on the wall or other building surface.  Each sensor  
shall be located where shown or if not shown, where it will respond to the average 
temperature in the room.  Thermostats, generally, shall be mounted 48 inches above the 
floor and shall not be mounted on outside walls or partitions between offices if other 
locations are possible.  If located on outside wall, it shall have an insulated base.  Room 
sensors shall not be provided with thermometers.   

2.2 DIRECT DIGITAL CONTROL SYSTEM  

A. Scope of Work: Furnish and install equipment, accessories, wiring and instrument piping 
required for a complete and functioning system.  Materials and equipment shall be standard 
components, regularly manufactured for this and/or other systems and not custom designed 
especially for this project.  Components shall have been thoroughly tested and proven in actual 
use.  The building control system shall possess a fully modular architecture, permitting 
expansion through the addition of more stand-alone control units (SCU), sensors, actuators, 
and/or operator terminals. 

B. Wiring: The entire building control system shall be installed by skilled electricians and 
mechanics, who are properly trained and qualified for this work.  Wiring shall be installed in 
accordance with the Project Electrical Specifications.  Supervision and checkout of the system 
shall be by local branch engineers and technicians directly employed by the Contractor. 

C. Building Control System: The building control system specified herein shall be a direct digital 
control system which can, without additional equipment, perform the automatic temperature 
control and energy management functions as required in this specification. 
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D. The system, as specified, shall independently control the building's HVAC equipment to 
maintain the specified environmental conditions in an energy-efficient manner.  The building 
operator shall be able to communicate with the system and control the sequence of operation 
within the building. 

E. System Architecture: The building control system shall consist of a network of independent 
control units.  Each control unit shall be capable of performing specified control functions in a 
completely independent manner.  Operator communication with the system shall be via operator 
terminals provided as specified.  Each control unit shall be able to support its own directly 
connected operator's terminal through an input/output port contained within each control unit. 

F. Control Unit: Each control unit shall be capable of full operation either as a completely 
independent unit or as a part of the building-side control system.  Units shall contain the 
necessary equipment for direct interface to the sensors and actuators connected to it.  It shall be 
possible to define control strategies at each control unit and for the control units in the system 
from any operator terminal in the system.  Each control unit shall provide the ability to support 
its own operator terminal.  Each control unit shall include its own micro-computer controller, 
power supply, input/output modules, termination modules and battery.  The battery shall be self-
charging and be capable of supporting memory within the control unit if the commercial power 
to the unit is interrupted or lost for a minimum of 24 hours.  Data base shall be non-volatile.  
The control unit shall be listed by Underwriters' Laboratories (UL) against fire and shock hazard 
as a signal system appliance unit. 

G. Sensors/Input Signals: Each control unit shall be capable of direct interface to a variety of 
industry standard thermistors, dry contacts, pulse accumulators, sensors and input devices such 
as 4-20 Ma, 0-10 VDC. 

H. Actuators/Output Signals: The control unit shall directly control electronic actuators through a 
4-20 Ma or 1-16V DC signal.  Also, control fans, pumps, and motors through digital contact 
closures. 

I. Building Control Functions: Each control unit within the building control system shall perform 
both temperature functions and energy management routines as defined by the operator. 
1. Temperature control functions shall execute within the control unit via direct digital 

control algorithms.  The user shall be able to customize control strategies and sequences 
of operation and defining the appropriate control loop algorithms and choosing the 
optimum loop parameters. 

2. Control loops shall be able to utilize any of the following control modes: 
a. two position (on-off, slow-fast, etc.) 
b. proportional (P) 
c. proportional plus integral (PI) 
d. proportional, integral, plus derivative (PID) 

3. It shall be possible to fully create, modify, or remove control algorithms within a specific 
control unit while it is operating and performing other control functions.  The Owner 
shall be able to modify any system function while this system is totally on-line.  Each 
control loop shall be fully user definable in terms of: 
a. sensors/actuators that are part of the control strategy  
b. control mode 
c. gain 
d. control action. 
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4. It shall be possible to define a control loop which receives its input signals from other 
sensors connected to other stand-alone control units within the network.  Control units 
must be able to share common point and program information.  If the network 
communication link fails or other control unit malfunctions, the control loop shall 
continue to function using the last value received from the stand-alone control units.  
Each control unit shall contain the capability of performing energy managements routines 
such as: 
a. time of day scheduling 
b. start/stop time optimization 
c. duty cycling (temperature compensate) 
d. supply air reset 

5. In addition, the Owner shall be able to create customized control strategies based upon 
arithmetic, Boolean or time-delay logic.  The arithmetic function's shall permit simple 
relationships between variables (i.e., addition, subtraction, division, and multiplication), 
as well as more complex relationships (i.e., square root, exponential, and/or any 
combination of the above in a program control statement). 

6. The system shall permit the generation of job-specific control strategies that can be 
activated in any of the following ways: 
a. Continuously 
b. at a particular time of day 
c. on a pre-defined date 
d. when a specific measured or controlled variable reads a selected value of state 
e. when a piece of equipment has run for a certain period of time 

7. Upon a loss of commercial power to any control unit, the other units within the network 
shall not be affected.  Control strategies and energy management routines defined for the 
control unit shall not be affected.  Control strategies and energy management retained 
during a power failure via the battery with the unit for a minimum of eight (8) hours.  
Upon resumption of commercial power, the control unit shall resume full operation 
without operator intervention. 

8. The unit shall also automatically reset its clock such that proper operation of timed 
sequences is possible without the need for manual reset of the clock.  Should a loss of 
power exceed memory back-up the Building Operator shall be able to manually restore 
system programs from cassette tapes or floppy disks. 

J. Operator Interface 
1. The building control system shall permit full English language operator communication 

including: obtaining information about performance of his system, allowing the operator 
to change the system operation, and diagnosing system malfunction.  Operator 
communication shall be through a portable laptop computer.  

2. There shall be three levels of pre-defined security.  The first level shall allow an operator 
to simply display point values and status.  The second level shall permit the user to 
display and command points.  The third level shall permit the user to access the entire 
system including energy management routines, programs, the points data base. 

3. It shall be possible to have one operator's terminal at each control unit or to have a single 
operator's device which can be connected to any panel in the network.  The building 
control system shall permit complete operation of any control unit within the network, 
from any operator terminal within the system.  The operator shall be able to change a 
program in the control unit he is presently connected to and also change the program in 
another control unit while the terminal is still connected to the first control unit. 

K. User Programmability 



Direct Digital Control System  23 09 23 - 7 of 9 
State of Maine, Milk and Blood Labs, Marquardt Building - East Campus, Augusta, Maine 
 

1. Temperature control strategies and energy management routines shall be definable by the 
operator through the operator's terminal.  It small be possible for the operator to modify 
system functions independently after receiving the training from the Control Contractor. 

2. Through the operator terminal, any trained building operator shall be able to: 
a. read the value of a measured variable (i.e., temperature) 
b. start or stop equipment 
c. monitor the status of equipment being controlled 
d. trend the status and operation of equipment being controlled 
e. read the setpoint of a control loop 
f. determine the control signal to an actuator 
g. set or change alarm limits 
h. determine the control strategies that have been defined for a specific piece of 

equipment 
i. generate displays of control strategies 

3. The system shall provide an operator with the ability to:   
a. add control loops to the system  
b. add points to the system  
c. create, modify, or delete control strategies  
d. assign sensors and/or actuators to a control strategy  
e. tune control loops through the adjustment of control loop parameters 
f. enable or disable control strategies  
g. generate hard copy records of control strategies on a printer 
h. select points to be alarmable and define the alarm state(s)  
i. select points to be trended over a period of time and initiate the recording of values 

4. The Owner shall not require any assistance to perform any of these functions.  Equipment 
required to perform any of these functions shall be included as part of the Contract and be 
fully documented in the submittal data.  This equipment should be used by the Owner or 
his operator with minimum training required. 

L. System Head End 
1. The building head end is existing and all new equipment shall be tied into it accordingly. 

PART 3 - EXECUTION 

3.1 DDC DESCRIPTION OF OPERATION 

A. Setpoints:  All setpoints in the DDC system shall be adjustable. 

B. Fans:  Fans with ECM motors shall have "external speed control" for variable speed control.   
1. EF-1 shall be provided with a variable ECM motor shall be interlocked to come on to 

minimum operating speed in the occupied mode.   A pressure sensor in the lab shall 
speed the fan up to maintain a negative static pressure setpoint of .05” w.c. relative to the 
corridor, in response to VAV-1 modulation.   The ECM motor, fan and pressure 
controller are by the fan manufacturer, coordinate with supplier.  

C. VAV Box  
1. VAV Box:  Note:  The purpose of the VAV box is to introduce additional air into the 

space from the large air handling unit serving the second floor.  In general, it is the intent 
that this air be controlled in conjunction with the existing VRF evaporator serving this 
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room.  There is no output available from the VRF evaporator indicating heating or 
cooling mode, hence the VAV box setpoint shall be the same as the VRF setpoint. 
a. Provide space and discharge temperature sensor. 
b. Heating:  On a fall in space temperature the unit will modulate to minimum airflow 

(adjustable).  On a further fall in temperature the HW coil will maintain 
temperature via a 2-way modulating valve. 

c. Cooling:  On a rise in temperature the unit will modulate airflow to 100%. 
d. Provide actuator, coordinate with VAV box supplier. 
e. Minimum airflow for VAV’s shall be 30% of maximum (adjustable). 
f. Because the AHU associated with the VAV box may not be in the same mode as 

the VRF unit in the space, the discharge air sensor shall determine if the AHU is in 
the proper mode, heating or cooling, based on the space sensor.  If it is not in the 
proper mode the VAV box shall modulate down to minimum airflow.  If it is in the 
proper mode it shall operate as indicated above. 

D.   DDC Input/Output Summary 
1. Exhaust fans: 

a. Control relay 
b. Equipment Status On/Off 

2. VAV Box 
Coils:  (20 MA module) 
Airflow. 

3.2 SYSTEM TURNOVER AND SERVICE 

A. Upon completion of the installation, start up the system and perform necessary testing and run 
diagnostics to ensure proper operation.  An acceptance test in the presence of the Owner's 
Representative, the Architect, and the Engineer shall be performed.  When the system 
performance is deemed satisfactory by these observers, the system parts will be accepted for 
beneficial use and placed under warranty. 

B. Instruction and Adjustment - Upon completion of the project, the Temperature Control 
Contractor shall: 
1. Adjust for use by Owner, all thermostats, controllers, valves, damper operators, and 

software relays provided under this section. 
2. Furnish two (2) instruction manuals covering function and operation of control systems.  

Provide factory authorized Technician to instruct Owner's personnel in operation and care 
of control systems and equipment. 

C. Guarantee: The control system shall be guaranteed for a period of one year from the date of 
acceptance by the Owner. 

3.3 TRAINING/OWNER'S INSTRUCTIONS 

A. Provide two copies of an operator's manual describing operating and routine maintenance 
service procedures to be used with the system. 

B. Provide a competent technician to instruct the owner's representative upon completion of the 
project.  Instructions shall be given by the ATC as scheduled by the Owner, during normal work 



Direct Digital Control System  23 09 23 - 9 of 9 
State of Maine, Milk and Blood Labs, Marquardt Building - East Campus, Augusta, Maine 
 

hours, for a period not more than 2 hours.  The instructions shall consist of both hands-on and 
classroom training at the job site. 

END OF SECTION 
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SECTION 23 21 13 – HEATING & COOLING HYDRONIC PIPING 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. The work of this section includes, but is not limited to the following: 
1. Hydronic piping. 
2. Valves. 
3. Shut-off and balancing valves 
4. Air vents 
5. Strainers 
6. Vibration isolators 

1.2 RELATED SECTIONS 
1. Section 23 00 10, Basic HVAC Requirements. 
2. Section 23 05 00, Common Work Results for HVAC. 
3. Section 23 07 00, HVAC Insulation 

1.3 SUBMITTALS 

A. Submit in accordance with Section 23 00 10. 

B. Product Data:  Provide catalog data for the following: 
1. All equipment included in this section.   
2. Provide pressure drop information for air separator. 
3. Provide pre-charge information for expansion tanks. 

PART 2 - PRODUCTS 

2.1 WATER PIPING 

A. Water, Drains, Vents - Schedule 40 standard weight black steel ASTM A-120 and A-53 or Type 
"L" copper hard temper, ASTM B88. 

B. Cold Water - Type "L" hard drawn copper tubing. 

C. Pipe Fittings 
1. Screwed - 125# cast or malleable iron screwed pattern ANSI B16.1 
2. Unions - 250# malleable iron with brass to iron ground seats. 
3. Flanges - 150# forged steel slip-on ANSI B16.5. 
4. Sweat - Cast bronze or wrought copper and bronze ANSI B16.18 and B16.22. 
5. Connections to Equipment - 2" smaller screwed unions, 2½” and larger flanged. 
6. Welded - Standard weight butt well carbon steel ASTM A-234 from A106 Grd. B. 

seamless tube. 
7. Dielectric Fittings:  To be installed on all piping connections between dissimilar metals. 



Heating & Cooling Hydronic Piping  23 21 13 - 2 of 5 
State of Maine, Milk and Blood Labs, Marquardt Building - East Campus, Augusta, Maine 
 

a. Description:  Combination fitting of copper alloy and ferrous materials with 
threaded, solder-joint, plain, or weld-neck end connections that match piping 
system materials. 

b. Insulating Material:  Suitable for system fluid, pressure, and temperature. 
c. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum 

working pressure at 180 deg F. 
d. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 

300-psig  minimum working pressure as required to suit system pressures. 
e. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, 

thermoplastic lining; threaded ends; and 300-psig minimum working pressure at 
225 deg F. 

f. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, 
thermoplastic lining; plain, threaded, or grooved ends; and 300-psig minimum 
working pressure at 225 deg F . 

g. Metal to plastic transitions:  All transition fittings are to be produced from PVC 
Type I, Cell Classification 12454, or CPVC Type IV, Cell Classification 23447. 
All transition fittings shall be designated as Schedule 80. All transition fittings 
shall contain a molded-in-place Threaded Brass Insert conforming to ANSI 
B1.20.1 internal tapered pipe thread dimensions with internal O-ring seal. An 
external Stainless Steel Collar reinforcement shall be incorporated over the 
effective thread length.  Units shall be manufactured by Spears or equal. 

D. Jointing 
1. Screwed - Use suitable pipe joint compound or tape.  
2. Flanges 
3. Solder (Heating) - Solid string or wire, 95% tin, 5% antimony, acid core; paste types or 

solder-flux combinations not permitted. 

2.2 VALVES 

A. Acceptable Manufacturers:  Valves shall be the product of one manufacturer and be equal in 
type quality and construction to the following manufacturers: 
1. Nibco  
2. Hammond. 
3. Approved equal. 

B. Valves shall be provided as shown and as required to make the installation and its apparatus 
complete in operation.  Location to permit easy operation, replacement and repair.   

C. All valves must be so constructed that they may be repacked under pressure while open. 

D. In general, all gate valves shall be OS&Y or rising stem.  Non-rising stem valves are acceptable 
only where clearance for valve stem is not available. 

E. Combination balancing-meter valves shall be installed in all lines where regulation is required. 

F. Check valves shall be installed in all lines where flow may reverse from intended direction. 

G. Except for above, or as otherwise noted on drawings, gate valves shall be installed in all supply 
and return lines and on all drain lines. 



Heating & Cooling Hydronic Piping  23 21 13 - 3 of 5 
State of Maine, Milk and Blood Labs, Marquardt Building - East Campus, Augusta, Maine 
 

H. The following list is based on Nibco as a means of identifying the quality and type required.  
1. Gate Valves, 2½" and larger - 125# iron body bronze mounted, solid wedge, OS & Y 

flanged ends, F-617-0. 
2. 2" and smaller - 125# bronze, solid wedge, rising stem, screwed bonnet, screwed ends, T-

121, T111. 
3. Ball Valves - Acceptable in lieu of gate and globe valves, in sizes ½" to 2".  400 lb. 

WOG bronze body, screwed or solder ends, bronze ball, Buna stem seals, Buna-N or 
equal resilient seats, lever handle.  Equal to Nibco T-580. 

4. Globe Valve, 2" and smaller - 150# bronze, renewable composition disc for service 
intended, screwed ends, T235Y. 

5. Check Valves - 200# bronze horizontal swing type, regrindable disc, screwed ends, T-
453B. 

6. Valves 6" and larger shall be resilient seated butterfly design.  Seat to be rigid type and 
made of E.P.D.M.  Body will be cast iron with neck extended to provide for 2" of 
insulation over flange O.D.  Stem to be 410 series S.S., disc will be aluminum bronze.   

7. Valves 6" and smaller shall have lever type handle with 10o notched throttling plate.  8" 
and larger valves to have enclosed heavy duty handwheel worm gear operator.  All valves 
must be suitable for installing between any type of 125 or 150 lb.  A.S.A. flange.   

8. Butterfly valves shall be NIBCO Fig. WL-082 wafer type.  Refer to drawings for 
locations of butterfly valves. 

2.3 HOT WATER SYSTEM SPECIALTIES 

A. Shut-off and Balancing Valves: 
1. Balancing valves on the units, coils, pumps, and piping mains where shown shall be Bell 

& Gossett circuit-setter, Taco, or equal.   
2. The valves shall be of the plug type with bronze or cast iron body, bronze disc screwed 

pattern up to 2" size and flanged 2½" and larger.   
3. Valves shall have provisions for connecting a portable differential pressure gauge.  Meter 

connections shall have built-in check valves.  
4. Air Vents:  Automatic air vents shall be B & G air vents No. 107 or equal with 3/4" NPT 

vent connection and 1" tapping at the top. 

B. Strainers 
1. "Y" Pattern:  Bronze or cast iron body flange ends, 150 PSI body, model or stainless steel 

screen. 
2. Basket Type: Bronze or cast iron body, clamped cover, 125 PSI working pressure, 

perforated brass basket, equal to Mueller #135. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF WATER PIPING 

A. Refer to Section 23 05 00 for common materials and installation requirements. 

B. Provide and erect in accordance with the best practice of the trade all water supply and return, 
piping as shown on the drawings and as required to complete the intended installation.  Make 
such offsets as are shown or required to place all piping in proper position to avoid the work of 
other trades and to allow the application of insulation and finish painting. 
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C. The size and general arrangements, as well as the methods of connecting all piping, valves, 
equipment, etc., shall be as indicated. 

D. Erect all piping to provide for the easy and noiseless passage of fluids under all working 
conditions.  Inverted eccentric reducing fittings shall be used whenever hot water pipes reduce 
in size. 

E. All water mains shall be run level or pitch slightly upward away from boiler so that no air 
pockets are formed in the piping.  Set the mains at elevations such that the runouts feeding 
equipment will have no pockets where air can collect.  Provide air vents at all high points in the 
system.  Provide drains at all low points in the piping system. 

F. In the erection of water piping, make proper allowances for expansion and contraction; anchor 
piping as necessary to control the expansion.  Runouts shall be the size indicated on the plans 
and come off the main with a minimum of two 90o elbows. 

G. Install a sufficient number of flanged fittings or unions to facilitate assembly and disassembly of 
piping and removal of equipment. 

H. All steel pipe mains 2½” and larger and concealed piping in chases and walls regardless of size 
shall have welded connections, using standard factory-fabricated tees, elbows, reducers, caps, 
etc.  Branch outlets in welded sizes shall be made with tees for full size or one size reduction 
and with either "Weldolets" and "Threadolets" or factory shaped nipples for all other sizes.  All 
welds shall be made by qualified welders.  All welds shall conform with the rules set forth in 
the Standard Manual on Pipe Welding of the Heating, Piping, and Air Conditioning Contractors 
National Association. 

I. Provide combination balancing/shut-off valves to balance all terminal heating equipment and 
install within a minimum of 20 pipe diameters of unobstructed straight run upstream and 10 
downstream of the valve. 

3.2 INSTALLATION OF SPECIALTIES 

A. All terminal units such as unit heaters, heating coils, cabinet unit heaters, unit ventilators, etc. 
shall be provided with a tight closing gate valve on the supply side and a tight closing 
combination balancing and meter valve on the return side. 

B. Drain Valves: Each downfeed terminal shall be provided with a drain valve between the shut-
off valves and heating equipment at the lowest point in the piping.  All low points in piping 
mains shall be provided with drain valves.  The valves shall be 1" gate valves or sized as shown 
on the drawings and provided with hose nipples and caps. 

C. Air Vents: 
1. Install in the piping and at the equipment as indicated on the plans and at high points as 

required. 
2. Run line from tapping to nearest suitable drain or to 12" AFF in mechanical rooms.  

Provide manual shut off in feed to automatic air vent. 

D. Manual air vents shall consist of air chamber with a 3/8" pipe off the top and a 3/8" gate valve.  
The valve shall be installed in an accessible location. 
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E. Relief Valves:  Pipe relief valves to 12” AFF. 

3.3 TEST AND ADJUST 

A. During the installation, and prior to installing insulation or otherwise concealing, test all 
concealed hot water heating piping with water at a pressure of 100 psi and hold for a period of 4 
hours.  Repair any leaks and then retest until all leaks are eliminated. 

B. Before operating the system flush out all of the piping to remove oil and foreign materials.  
Boilers shall be "boiled" clean in accordance with manufacturer's instructions. 

C. After the installation is complete and ready for operation, test the system under normal 
operating conditions in the presence of the Engineer and demonstrate that the system functions 
as designed. 

D. Demonstrate that all parts of the heating system have a free and noiseless circulation of hot 
water and that all parts, including stuffing boxes, are tight.  Also demonstrate that all units are 
functioning properly and that the control system operates correctly. 

E. Immediately correct any defects in operation found during the test period, and conduct 
additional tests after the defect is corrected. 

END OF SECTION 
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SECTION 23 30 00 –HVAC AIR DISTRIBUTION 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. The work under this section includes all the required sheet metal extensions for grilles, manual 
dampers, automatic shutter deflectors, setting of control dampers, louvers, grilles, registers, 
diffusers, flexible connections, fire dampers, etc., as shown on the drawings or required to make 
the installation complete in accordance with the intent of the drawings and specifications. 

B. The work of this section includes, but is not limited to the following: 
 
1. Ductwork. 
2. Ductwork accessories 
3. Duct access doors. 
4. Diffusers, registers and grilles. 
5. Brickvents and backdraft dampers. 
6. Fire dampers. 

1.2 RELATED SECTIONS 
 

1. Section 23 00 10, Basic HVAC Requirements. 
2. Section 23 05 00, Common Work Results for HVAC. 
3. Section 23 07 00, HVAC Insulation. 

1.3 SUBMITTALS 

A. Submit in accordance with Section 23 00 10. 

B. Product Data:  Provide catalog data for the following: 
1. All equipment, and accessories, included in this section.  

C. Shop drawing submittals shall show CFM, size, throw, SP and NC levels in tabular form 
for each grille or diffuser. 

D. Shop drawings shall be submitted certifying AMCA compliance, and showing free area and 
pressure drop for each louver and/or brickvent submitted.   

E. Shop drawing submittals for fire dampers shall show size, quantity, rating  and orientation of 
the unit. 

PART 2 - PRODUCTS 

2.1 DUCTWORK  

A. General: 
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1. Standing seams shall not be used on any HVAC ductwork 24 inches or less.   
2. For ducts smaller than 24” size provide un-reinforced flat seams using appropriate 

SMACNA material gauges.   

B. Ductwork Material and Application:  Construct ducts using the following materials, in the 
locations indicated: 
1. Galvanized Sheet Metal - Generally used throughout H & V system for supply, return, 

exhaust and outside air intakes unless noted otherwise.  All galvanized ducts and fittings 
shall be a minimum of G-60 galvanized sheet metal in accordance with ASTM A525 and 
A527 specifications. 

2. Factory Fabricated Flexible Round Duct - Where shown on Drawings. 
3. Gauges shall be in accordance with current SMACNA standards.  

C. Requirements: 
1. All dampers and deflectors shall be #22 gauge minimum and stiffened as required.   
2. All joints in ducts shall be made substantially airtight.  Substantially airtight shall mean 

that no air leakage is noticeable through the senses of feeling or hearing at all joints and 
connections.  All branches, turns, etc., shall be made with long radius elbow and fittings 
or small be provided with fixed turning vanes designed to reduce the resistance of the 
elbow to the equivalent of a long radius elbow with a throat radius of not less than duct 
width. 

3. All ducts shall be installed with necessary offset, changes in cross sections, risers, or 
drops, etc., which may be required.  Construct with approved joints and substantially 
support in an approved manner.   

4. Provide flexible equipment connections at the intake and discharge of each fan.  
Connections shall be made from Venglas neoprene coated glass fabric as furnished by 
Ventfabrics, Inc. 

D. Galvanized Steel Ducts: Ducts shall be constructed of galvanized steel sheets, with a G60 zinc 
coating, of lock-forming quality in accordance with SMACNA and ASHRAE recommendations 
and requirements as to gauge, support, bracing, seams, joints, connections, cross breaking, and 
accessories. 

E. Duct Sealant:  Airseal #33 sealant/mastic, or equal.   
1. Fiber reinforced suitable for indoor and outdoor use and shall comply with U.L. Class 1 

construction.   
2. Flame spread of 0 and smoke developed rating of 5, per ASTM-E-84, suitable for duct 

pressures up to 10" W.C. 
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TABLE #2 
RECOMMENDED RECTANGULAR DUCT CONSTRUCTION 

Dimension of Longest 
Side (Inches) 

Galvanized Sheet 
Gauge 

Min. Reinforcing Angle Size & Max. 
Longitudinal Spacing Between Transverse 
Joints 

 (Low Pressure)  
thru 12 26 None 
13-18 24 None 
19-30 24 1 x 1 x 1/8 @ 60 in. 
31-42 22 1 x 1 x 1/8 @ 60 in. 
43-54 22 1½ x 1½ x 1/8 @ 60 in. 
55-60 20 1½ x 1½ x 1/8 @ 60 in. 
61-84 20 1½ x 1½ x 1/8 @ 30 in. 
85-96 18 1½ x 1½ x 3/16 @ 30 in.. 
97-120 18 2 x 2 x 1/4 @ 30 in. 

Over 120 18 2 x 2 x 1/4 @ 30 in. 
 (Medium Pressure)  

thru 12 24 None 
13-18 24 1 x 1 x 16 ga @ 48 in. 
19-24 22 1 x 1 x 1/8 @ 48 in. 
25-36 22 1 1/4 x 1 1/4 x 1/8 @ 40 in. 
37-48 22 1 ½ x 1 ½ x 1/8 @ 24 in. 
49-60 20 2 x 2 x 3/16 @ 24 in. 
61-72 20 2½ x 2½ x 3/16 @ 24 in 
73-84 18 2½ x 2½ x 3/16 @ 24 in 
85-96 18 1½ x 1½ x 1/8 @ 24 in. 

97 & over 18 2 x 2 x 1/8 @ 24 in. 
 (High Pressure)  

thru 12 22 None 
13-18 22 1 x 1 x 16 ga @ 48 in. 
19-24 22 1 x 1 x 1/8 @ 48 in. 
25-36 22 1 1/4 x 1 1/4 x 1/8 @ 32 in. 
37-48 22 2 x 2 x 1/8 @ 30 in. 
49-60 20 2 x 2 x 3/16 @ 24 in. 
61-72 20 1½ x 1½ x 1/8 @ 24 in. 
73-84 18 1½ x 1½ x 1/8 @ 24 in. 
85-96 18 1½ x 1½ x 1/8 @ 24 in. 

97 & over 16 2 x 2 x 1/8 @ 24 in. 
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F. Flexible Duct: Flexible duct shall be insulated, wire reinforced, with vapor barrier coating, and 
shall be U.L. listed.  Performance specifications include: Temperature range -20oF to 250oF; 
pressure range -1/2" to +2" W.G.; 4000 FPM max. velocity and thermal conductance .19. Type 
GSL as manufactured by Genflex. 

G. Duct Access Doors: Provide duct access doors in the following locations: 
1. Before duct mounted coils. 
2. At control dampers. 
3. At fire dampers. 
4. At smoke dampers. 
5. Upstream of smoke detector sampling tubes. 
6. At maximum 20 foot intervals and at the base of each vertical riser in horizontal return 

air, exhaust air and fresh air intake ductwork, in accordance with NFPA 90A. 
7. At any location where a duct mounted component required access for maintenance or 

service. 
8. Access doors less than 12 inches square shall be secured with sash locks.  Access doors 

up to 18 inches square shall have 2 hinges and 2 sash locks.  Access doors larger than 18 
inches square shall have 3 hinges and 2 compression latches. 

2.2 AIR DEVICES 

A. Aluminum Backdraft Damper: 
1. Provide low leakage backdraft damper to exhaust air from classrooms.  Leakage rate shall 

be less than 12 CFM per square foot at 1/2" W.G.   
2. Frame construction shall be extruded aluminum with .09" wall thickness.  
3. Linkage shall be 1/8" x 1/2" aluminum tie bars concealed in frame with Zytel bearings. 
4. Blades shall be .025" formed aluminum with overlapping vinyl edge seals. 
5. Temperature range shall be -40oF to +200oF. 
6. Units shall be Ruskin Model BD2/A1. 

B. Fire Dampers: 
1. Fire dampers shall be installed to comply with NFPA Code No. 90A for 2 hour fire wall 

or 3 hour fire wall, refer to Architectural drawings.  Each unit shall bear a U.L. label in 
accordance with the latest version of UL 555. 

2. Fire dampers at ceiling diffusers shall be specifically listed and designed for such use and 
shall have 1-1/2 hour minimum rating.  Fusible element shall be accessible by removing 
ceiling diffuser. Model shall be Ruskin CFD5 or equal. Provide ceramic fiber thermal 
blanket as indicated. 

3. Fire dampers to be equal to Ruskin.  All blades shall be spring loaded and located outside 
the air stream.  Provide types as shown and required.  Provide wall sleeves as shown and 
required.  Provide accessible insulated doors in duct at all fire dampers. 

4. Transfer grilles with no ductwork shall have Ruskin model IBDT or equal thinline 
dampers where indicated on the plans. 

C. Volume Dampers: Provide volume dampers at each branch take off for supply, return, exhaust 
and outside air ducts.  Dampers shall be located as close to main duct as possible. 

D. Brickvents 
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1. General - Brickvents shall be provided as a portion of this Contract.  Pressure drop shall 
not exceed 0.1 inches of water for a 16"x8" unit at 400 cfm or for a 16"x5" unit at 260 
cfm..  

2. Materials - All brickvents shall be constructed of extruded aluminum blades and 
channels. Units shall not be provided with insect screens. 

3. Finish - Brickvents shall have a Kynar finish. 
4. Brickvent Type - Unit shall be 4 inch thick, equal to model EX by Sunvent Industries.  

Brickvents of other manufacturers are acceptable providing free area, performance, and 
construction are similar. 

2.3 DIFFUSERS, GRILLES AND REGISTERS 

A. Install grilles and registers at the air supply, return and exhaust openings and as shown on the 
Drawings.  The equipment schedule is based generally on model numbers of Metalaire to 
establish a standard of quality; units of equal distribution, air throw and noise generated as 
manufactured by Tuttle and Bailey, Titus, Anemostat or equal are acceptable.  Units to be 
provided with white baked enamel finish as noted. 

B. Supply Air: 
1. 5000-6 square and rectangular ceiling diffusers, extruded aluminum, removable fixed 

pattern louvered core, straight deflector blades (without a horizontal lip), lay-on 
extension panel for 24"x24" T-bar ceilings, white paint finish. 

2. 5700-6 square diffusers, round to square design, lay-in type for 24"x24" T-bar ceiling, 
steel construction, removable inner assembly white lacquer finish. 

3. V4004/H4004 supply grilles, double deflection, adjustable louvers, extruded aluminum. 
4. V4004S/H4004S same as V4004/H4004 only with steel frame. 

C. Return/Exhaust Air 
1. CC5-1 grille with 1/2"x-1/2"x1/2" grid core, aluminum construction, white finish, 

suitable for surface mount. 
2. CC5-6 grille similar to GC5 with flat border for lay-in ceiling. 
3. 4538 heavy duty grille, 16 ga. frame, 14 ga. fins with 1/2" spacing, 38o fins, steel 

construction and white finish. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. All work shall conform to ASHRAE duct construction recommendations, SMACNA "Low 
Velocity Duct Construction Standards", and applicable NFPA requirements (see Table #2). 

B. Ducts: The size of ducts as marked on the drawings will be adhered to as closely as possible.  
The right is reserved by the Engineer to vary the sizes of ducts to accommodate structural 
conditions during the progress of the work without additional cost to the Owners.  The duct 
layout is schematic to indicate size and general arrangement only.  Sizes given are "inside clear" 
dimensions.  All ducts shall be arranged to adjust to "field conditions".  The ductwork trade 
shall coordinate his work with other trades. 
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C. All dampers, grilles, registers, ducts, air handling units and fans shall be adjusted to the 
satisfaction of the Engineer, to obtain an even distribution of the air throughout the system.  AlI 
of the supply outlets and exhaust registers must be balanced to the air volumes shown to 
produce the required results.  A copy of the balancing report shall be submitted to the Engineer 
for approval.  

D. On larger ducts all protruding edges and corners shall be rounded and/or turned down to 
eliminate a potential hazard to workers around ductwork.  

E. Indoor Air Quality:  The interior of the duct system and all equipment shall be kept free from 
dirt, rubbish, etc., during construction.  This includes but is not limited to sealing open 
ductwork, air handling units, fans, fan-coil units, unit ventilators, blower coils etc with 
polyethylene. No air moving equipment shall be started until construction has been completed 
to a point such that airborne construction dust is no longer present.  At completion of the 
project, the Contractor shall thoroughly clean all equipment, ductwork, etc., to the satisfaction 
of the Engineer.  If it is determined by the Engineer that the ductwork or air moving equipment 
contains a significant amount of dust or debris the Contractor shall have, at the contractors 
expense, the ductwork and equipment cleaned by a recognized duct cleaning contractor 
approved by the Engineer.  

F. Duct Sealing:  Thoroughly clean all new and existing ducts prior to the application of sealant.  
Seal all transverse joints, longitudinal seams and duct wall penetrations ducts in accordance 
with SMACNA, Seal Class A.  Apply sealant in accordance with the manufacturer’s 
recommendations.   

G. Louvers / Brickvents:  The bottom of all ductwork connecting to louvers and brickvents shall 
slope such that any water entering the unit will drain out off the unit.  All ductwork shall be 
sealed water tight for the last 7 feet of duct up to the louver or brickvent. 

END OF SECTION 
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SECTION 23 34 00 – HVAC FANS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. The work of this section includes, but is not limited to the following: 
 
1. Ventilation fans. 

1.2 RELATED SECTIONS 
 

1. Section 23 00 10, Basic HVAC Requirements. 
2. Section 23 05 00, Common Work Results for HVAC. 
3. Section 23 30 00, HVAC Air Distribution. 

1.3 SUBMITTALS 

A. Submit in accordance with Section 23 00 10. 

B. Product Data:  Provide catalog data for the following: 
1. Ventilation Fans:  Submittals shall include fan curves, CFM, SP, motor horsepower, 

voltage, size, color, model number, sound data, dimensions and all applicable 
accessories. 

PART 2 - PRODUCTS 

2.1 VENTILATION FANS 

A. Acceptable Manufacturers: 
1. Penn, Cook, Acme, Greenheck 

B. General:  Provide return and exhaust fans with the capacities and of the types shown on the 
drawings. 
1. All fans shall carry the AMCA Certified rating seal and shall be zone rated in accordance 

with AMCA Bulletin 300, when so indicated. 
2. Direct drive fans shall have performance similar to that shown.  If performance is higher, 

provide a speed control for mounting at fan. 
3. Provide motors with thermal overload protection. 
4. All fans shall be provided with a readily visible label for identification including fan tag 

and room serviced. 
5. Fans with ECM motors shall either be "external speed control" for variable speed control 

or "motor mounted speed control" for balancing purposes only, as indicated. 

C. In-Line Fans: In-line fans shall be V-Belt or Direct Drive of the size, capacity and arrangement 
as shown on the drawings.  Fans shall have straight-sided housing and companion angle rings as 
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an integral part of the fan and shall incorporate integral straightening vanes and disconnect 
switch.  Motors on V-belt units shall be supported on the exterior of the round fan casing with 
bearings encased within the fan tube.  Direct Drive units shall be externally ventilated and  
incorporate a 100% gasketed panel to permit access to motor and wheel.  All moving parts shall 
be provided with vibration isolation.  Wheels to be backwardly included, non-overloading, and 
dynamically balanced.  Provide ECM motors where noted on the schedule. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Provide flexible connections at all fans. 

B. Fans shall not be operated until construction is complete.  Prior to operation it shall be verified 
that all ductwork, diffusers and filters (where applicable) are clean. 

C. Verify all electrical characteristics are correct and the fan is rotating properly. 

END OF SECTION 
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SECTION 23 36 16 –VARIABLE AIR VOLUME BOXES 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. The work of this section includes, but is not limited to the following: 
 
1. VAV Boxes 

1.2 RELATED SECTIONS 
 

1. Section 23 00 10, Basic HVAC Requirements. 
2. Section 23 05 00, Common Work Results for HVAC. 
3. Section 23 30 00, HVAC Air Distribution. 

1.3 SUBMITTALS 

A. Submit in accordance with Section 23 00 10 

B. VAV Boxes:  Submittals shall include CFM, SP, size, model number, dimensions and all 
applicable accessories.   

PART 2 - PRODUCTS 

2.1 VARIABLE AIR VOLUME BOX 

A. General: Shutoff terminal variable air volume units with hot water heat shall be model VCWF 
by Trane or approved equal. 

B. Casing: 22 gauge galvanized steel. 

C. Insulation: Dual Wall - interior liner shall be made of 26 gauge phosphatized steel.  All cut 
edges of insulation shall be covered by metal flange.  All wire penetrations shall be covered by 
grommet.  Supply with 1" 2.1 lb/ft3, R-3.0, UL listed insulation. 

D. Access Panel: Provide access panel in bottom of unit for access to air valves. 

E. Primary Air Valve: Nominal sizes 300, 600, 1100, 1700, 2400, 3200 and 4200 CFM on all unit 
types.  The air valve shall be a cylindrical flow control device with an integral pneumatic or 
electric actuator.  Valve inlet shall be die cast aluminum and tapered to fit standard round 
flexible ductwork.  Maximum leak rate shall be 1 percent at 4 inches wg. inlet static pressure.  
Prove integral multiple point, averaging flow sensing ring to provide primary airflow 
measurement within + 5 percent of unit rated airflow with 1½ diameters of straight duct 
upstream of unit.  Integral flow taps and calibration chart shall be provided on each unit. 
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F. Outlet Connection: Straight flange - provide sheet metal connection at unit discharge to 
facilitate ductwork installation. 

G. Agency Listing: All units are UL listed and CSA approved. 

H. Hot Water Coil: Standard and high capacity coils are factory mounted.  Full fin collars provided 
for accurate fin spacing and maximum fin-tube contact.  3/8" OD seamless copper tubes 
mechanically expanded into the fin collars.  Coils are leak tested at 300 psig air pressure under 
water.  Female sweat type water connections provided.  Available as right or left hand 
connections with all coils having same end water connections. 

I. Unit shall operate on 24V control voltage.  Actuator is by the ATC, coordinate with ATC as 
necessary. 

PART 3 - EXECUTION 

3.1 ISTALLATION 

A. Units shall be supported from the structure and not adjacent ductwork. 

B. Provide flex duct at the intake to the unit. 

END OF SECTION 
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SECTION 26 00 10  – BASIC ELECTRICAL REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Summary of Electrical Work:  The electrical work includes, but is not limited to, the following:  

1. Electric distribution. 
2. Grounding System. 
3. Roughing in and branch circuit wiring. 
4. Interior Lighting System.  
5. Telecommunications Wiring System. 
6. Coordination with mechanical subcontractor including supervision of HVAC temperature 

control system wiring work. 
7. Other work as required to provide a complete and operating system. 

B. Site Inspection:  Visit the site, before submitting bid, to become familiar with the procedural 
manner, materials, labor, quantities, and expenses involved in completing the work.  No 
allowances for extra work will be granted to accomplish these ends if the need for which could 
have been foreseen or anticipated by such a visit.  Bidders shall attend prebid conference .  
Refer to Form 2A, Notice to contractors for date and time. 

C. Related Sections: 

1. Drawings, Division 00, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUBMITTALS 

A. Submit under procedures given in Section 01 33 00. 

B. Submit shop drawings and product data grouped in sets to include complete submittals of 
related systems, products, and accessories in a single submittal.  Clearly mark each submittal 
with appropriate specification section and paragraph reference. 

C. Mark dimensions and values in units to match those specified. 

D. Electrical submittals shall be reviewed by, and carry the approval stamp of, the electrical 
subcontractor and be initialed and dated by the reviewer. 

E. Submit certificate of final inspection and approval from authority having jurisdiction, and 
record electrical drawings. 

F. Upon request, provide samples for inspection.  Samples will be returned after inspection is 
completed.  

G. Manual: Upon completion of this portion of the Work, and as a condition of its acceptance, 
deliver to the Engineer for the Owner two copies of a manual describing the system:  

1. Provide manuals in durable plastic ring binders, nominal 8½ x 11" size. 
2. Identification on, or readable through, the front cover stating general nature of the 

manual. 
3. A copy of all reviewed submittals and shop drawings. 
4. Complete instructions regarding operation and maintenance of all equipment involved. 
5. Complete name and address of nearest vendor of replaceable parts. 
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6. Copy of all guarantees and warranties issued. 
7. Where contents of manuals include manufacturer's catalog pages, clearly indicate the 

precise items included in this installation. 

1.3 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Electrical:  Conform to ANSI/NFPA 70, National Electrical Code. 
2. Obtain permits and request inspections from local building inspector. 

B. Electrical materials, devices, and equipment shall be new.  Where standards have been 
established by the following, they shall conform to those standards as to quality, fabrication, 
application, and installation and be not less than further required under this specification. 

1. Underwriters Laboratories, Inc. (UL). 
2. National Electrical Manufacturers Association (NEMA). 
3. American National Standards Association (ANSI). 
4. National Fire Protection Association (NFPA). 
5. Occupational Safety and Health Administration (OSHA). 
6. National Electrical Contractors Association (NECA). 
7. Standards of local Building Codes, Electrical, and Fire Departments, City of Augusta. 

1.4 WORK SEQUENCE & COORDINATION 

A. Install work under this section so as to conform to the progress of the work of other sections.  
Complete the electrical work as soon as conditions of the building will permit. 

B. Coordinate in advance with other trades the shape, size and position of all necessary openings, 
sleeves, supports and related and coordinate electrical installation with mechanical equipment, 
piping and ductwork to avoid conflicts and to provide electric service and wiring as required for 
a complete and operating system. 

C. Refer to Division 23 for electrical work required for mechanical.  Prior to roughing in, verify 
that the electrical characteristics of the mechanical equipment being provided are compatible 
with the electric power circuits specified; if in doubt consult Engineer. 

D. Wiring for H&V temperature controls is specified under Division 23 but shall be supervised by 
and wired to the standards of this section.  Coordinate electrical work with controls 
requirements to provide a complete and operating system. 

E. Supervise installation of wiring provided under Division 23 to ensure that such wiring is 
installed according to the standards of Division 26.  Report discrepancies to Engineer. 

1.5 WIRING STANDARD 

A. Follow wiring coding as indicated on the drawings.  Use only the approved wiring methods for 
circuit applications as indicated in Table 1 (unmarked items are not permitted):  

B. Where specifically detailed on drawings, follow wiring method indicated. 

C. In the event an application location is encountered that is not listed in the wiring standards, 
consult Engineer for instructions. 
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TABLE 1 
 

 Building Wire & Cables in Raceway Cable 

 

Application Location RSC EMT PVC 
Cable 
Tray 

Suface 
Rc’wy LiqTgt Flex MC NM 

1 Wet Interior SFBC SFBC        

2 Concealed dry interior 
    Wall stud spaces 
    Ceiling void 

 
FBC 
FBC 

 
FBC 
FBC 

    
 

 
BC 
BC 

 
BC 
BC 

 

3 Accessible dry interior 
    Ceiling void 
    Lighting fixture whip 
    Casework 

 
SFBC 
 
 

 
FBC 

    
 
BC 
BC 

 
 
BC 
BC 

 
 
BC 
BC 

 

4 Exposed dry interior 
    Finished space 
    Unfinished space 

 
 
SFBC 

 
 
BC 

   
BC 

    

5 Motor/equipment connection      B B B  

 
 Key: S=Secondary Service, F=Feeders, B=Branch Circuits, C=Control Circuits 

1.6 SUBSTITUTIONS 

A. Any proposal for a substitution shall be made in writing, including full details for consideration 
by Engineer.  Substitutions will be permitted only by written acceptance of the Engineer. 

B. Acceptance of a proposed substitution by the Engineer shall not relieve the Contractor from his 
responsibility to provide a satisfactory installation of the Work in accordance with the intent of 
the plans and specifications and shall not affect his guarantee covering all parts of the work. 

C. Any material or equipment submitted for acceptance which is arranged differently or of a 
different physical size from that shown or specified shall be accompanied by shop drawings 
indicating the different arrangements of size and the method of making the various connections 
to the equipment.  The final results shall be compatible with the system as designed. 

D. Electrical materials and equipment have generally been specified by referencing one or more 
manufacturer’s standard product.  Materials of similar quality by listed “Acceptable 
Manufacturers” will generally not be considered a substitute and will be reviewed for 
conformance with these specifications.  Materials not of similar quality, or by manufacturers not 
listed as acceptable, will be considered a substitute. 

E. In the event a proposed substitution for material or equipment has been rejected, Engineer will 
only review subsequent submittals for that material or equipment that are not substitutes. 

1.7 PROJECT/SITE CONDITIONS 

A. Install work in locations shown on drawings, unless prevented by project conditions. 

B. Prepare drawings showing proposed rearrangement of work to meet project conditions, 
including changes to Work specified in other sections.  Obtain permission of Engineer before 
proceeding.  
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1.8 WORKMANSHIP 

A. Workmanship shall be by licensed electricians well skilled in the trade.  A Master Electrician 
licensed in the State of Maine shall be on site and supervise all work. 

B. Install all work according to the best practices of the trade and in accordance with NECA -1-
2000, “Standard Practices for Good Workmanship in Electrical Construction.” 

C. In the event of a conflict with required codes or an obvious misapplication of equipment, 
material, wiring practice, or other installation, before proceeding, promptly notify the Engineer.  
In no event shall any work be installed that is contrary to applicable codes. 

1.9 DEVIATIONS AND DISCREPANCIES 

A. The drawings are intended to indicate only diagrammatically the extent, general character, and 
approximate locations of the electrical work.  Work indicated, but having minor details 
obviously omitted, shall be furnished complete to perform the functions intended without 
additional cost to the Owner.  Follow the architectural, structural, and mechanical drawings so 
that work under this section is properly installed and coordinated with other sections. 

B. The drawings and specifications are complementary each to the other and what is called for in 
one shall be as binding as if called for by both.  In the event of conflicting information on the 
electrical drawings, or between or within drawings and specifications, or between trades, that 
which is better, best, most stringent, or most expensive will govern, except as may otherwise be 
permitted by Engineer. 

C. Bidders shall study plans and specifications and in the event there are any apparent errors, 
omissions, conflicts, or ambiguities, shall contact Engineer for clarification prior to submitting 
their bid.  

1.10 CHANGE ORDERS 

A. No change shall be made from the work, equipment, or materials under this section except as 
directed in writing by Engineer. 

B. All requests for change in contract price and scope shall be accompanied by a breakdown list of 
materials with unit and extended prices and labor hours with unit and extended price, plus 
markups that have been applied. 

1.11 RECORD DRAWINGS 

A. Keep in good condition at the job, apart from all other prints used in actual construction, one 
complete set of diazo blueline or white print electrical drawings.  Record on these drawings, 
completely and accurately, any and all differences between the work as actually installed and 
the design as shown on the drawings.   Record all changes within one week of the time that the 
changes are authorized.  Record drawings shall be maintained in site construction office and be 
available for inspection by Engineer.  At the completion of the work, deliver Record Drawings 
in accordance with requirement for submittals. 

1.12 TESTING AND TRAINING 

A. Conduct operating test for approval in presence of Engineer.  The electrical work shall be 
demonstrated to operate as specified.  Furnish instruments, materials, and personnel required for 
tests.  Notify Engineer at least 10 days in advance of proposed test date. 

END OF SECTION 
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SECTION 26 05 00 - BASIC ELECTRICAL MATERIALS AND METHODS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Existing work 
2. Grounding and bonding 
3. Connection of utilization equipment 
4. Supports 
5. Identification 
6. Conduit and fittings 
7. Surface raceway 
8. Wireway 
9. Electrical boxes 
10. Wire and cable 
11. Cords and caps 
12. Wiring devices 
13. Electrical tape 
14. Terminations 
15. Firestopping 

B. Related Sections: 

1. Drawings, Division 00, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

2. Section 26 00 10, Basic Electrical Requirements. 

1.2 REFERENCES 

A. Conform to requirements of National Electrical Code (NEC) ANSI-C1/NFPA 70-2014 

B. Conform to requirements of National Electrical Safety Code (NESC) ANSI 2007. 

C. Furnish products listed by Underwriters Laboratories, Inc., or other testing firm acceptable to 
authority having jurisdiction. 

1.3 SUBMITTALS 

A. Product Data:  Provide catalog data for the following: 

1. Grounding and bonding devices 
2. Supports 
3. Anchors 
4. Conduit and fittings 
5. Surface raceway 
6. Wireway 
7. Electrical boxes 
8. Wire and cable 
9. Wiring devices 
10. Mounting brackets/ceiling channels 
11. Firestop Materials 
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B. Submit product data and shop drawings in booklet form with a separate sheet for each product.  
Indicate clearly on each sheet product manufacturer, catalog number, product description and 
other pertinent data. 

C. Test reports.  

1. Grounding system continuity and resistance test. 
2. Conductor continuity and insulation resistance test. 

1.4 PROJECT CONDITIONS 

A. Existing project conditions indicated on drawings are based on casual field observation and 
existing record documents. 

B. Verify field measurements and circuiting arrangements are as shown on drawings. 

C. Verify removal of existing electric work. 

D. Report discrepancies to Engineer before disturbing existing installation. 

1.5 COORDINATION 

A. Obtain and review shop drawings, product data, and manufacturer's instructions for equipment 
furnished under other sections to determine connection locations and requirements. 

B. Sequence rough-in of electrical connections to coordinate with installation and start up of 
equipment furnished under other sections. 

PART 2 - PRODUCTS 

2.1 GROUNDING MATERIALS 

A. Mechanical Connectors:  Bronze.  

B. Compression set connectors and components:  Burndy “Hyground” compression system, or 
approved equal. 

C. Thermit Welds:  Cadweld. 

2.2 BASIC MATERIALS 

A. Steel Channel: Galvanized or painted steel. 

B. Anchors: 

1. Masonry Anchors:  Rawl-Stud, Lok-Bolt, Saber-Tooth, or equal by Arro, Diamond, or 
Redhead. 

2. Hollow-Wall Anchors:  Toggle bolt by Rawl or equal by Arro, Diamond, or Redhead. 
3. Anchors shall have sufficient holding power for intended use. 
4. Plastic anchors and powder actuated anchors are not permitted. 

C. Miscellaneous Hardware:  Treat for corrosion resistance. 

D. Nameplates:  Engraved three layer laminated plastic (lamicoid), white letters on black 
background.  Embossed plastic adhesive tape labels, with 3/16" white letters on black 
background. 

E. Wire and Cable Markers:  Cloth markers, split sleeve or tubing type. 
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2.3 METAL CONDUIT 

A. Acceptable Manufacturers: 

1. Allied Tube and Conduit 
2. Wheatland Tube Company 
3. Jones and Laughlin 
4. Republic Steel 
5. Triangle PWC 

B. Conduit: 

1. Metal Conduit and Tubing:  Hot dipped galvanized or sheradized steel. 
2. Flexible Conduit:  Galvanized steel. 
3. Liquidtight Flexible Metallic Conduit:  Flexible metal conduit with PVC jacket. 

2.4 PLASTIC CONDUIT 

A. Acceptable Manufacturers: 

1. Carlon 
2. National 
3. American Pipe & Plastics, Inc. 

B. Plastic Conduit: 

1. Plastic Conduit:  NEMA TC 2; PVC.  Use Schedule 40 conduit. 
2. Liquidtight Flexible Non-Metallic Conduit: Flexible conduit with hard PVC spiral and 

flexible jacket, Carlon Carflex or approved equal. 

2.5 FITTINGS 

A. Manufacturers: 

1. Appleton 
2. Bridgeport 
3. O-Z/Gedney 
4. Raco 
5. Steel City 
6. Thomas and Betts 
7. Carlon 
8. American Pipe & Plastics, Inc. 

B. Conduit Fittings: 

1. Metal Fittings and Conduit Bodies:  NEMA FB 1. 
2. Plastic Fittings and Conduit Bodies:  NEMA TC 3. 
3. Fittings and Conduit Bodies for RSC:  Galvanized steel or malleable iron, couplings and 

fittings threaded. 
4. Fittings for EMT:  Watertight, concrete tight, compression style with galvanized or zinc-

plated steel body and cadmium plated steel or malleable iron nut like O-Z/Gedney 
#7075S connector and #6075S coupling for 3/4" trade size.  Set screw held connectors 
and fittings of any type are not permitted. 

5. Conduit Bodies for EMT:  Cast aluminum, galvanized iron or malleable iron bodies. 
6. Insulated Bushings:  Appleton "BBU". 
7. Grounding Bushings:  O-Z/Gedney "BLG". 
8. Conduit Sealing Bushings:  OZ Gedney Type CSB, or approved equal. 
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9. Fittings for Liquidtight Flexible Metallic Conduit:  Galvanized steel or malleable iron, 
couplings and fittings threaded. 

10. Fittings for Liquidtight Flexible Non-Metallic Conduit: High strength, chemical resistant, 
glass filled thermoplastic compression nut & ferrule assembly, Carlon Carflex or 
approved equal. 

11. Conduit Clamps: Galvanized malleable iron equivalent to O-Z/Gedney 14-G and 15-G 
Series with clamp back spacer for RSC, and single hole #15-75G malleable or #15-75S  
galvanized steel clips for EMT. 

2.6 SURFACE METAL RACEWAY 

A. Manufacturers: 

1. Walker/Wiremold 

B. Description:  One piece surface metal, Wiremold Series as indicated on drawing and suitable for 
use as surface raceway. 

1. Size:  As shown on drawing. 
2. Finish:  Ivory enamel. 

C. Telepower Poles: Two channel steel, ivory enamel finish, nominal 3" square cross-section, 
suitable for housing power and communications wiring and mounting convenience power and 
communications outlets.  Refer to drawings for additional requirements. 

2.7 MULTI-OUTLET ASSEMBLY 

A. Manufacturers: 

1. Walker/Wiremold  

B. Description:  Sheet metal channel with fitted cover, Wiremold #2000 with prewired receptacles, 
and wired ground, suitable for use as multi-outlet assembly. 

1. Size:  3/4" x 1 9/32".  As indicated on drawing. 
2. Receptacles:  Convenience receptacle mounted in cover, 12" on center or as shown on 

drawings. 
3. Finish: Ivory enamel. 

2.8 ELECTRICAL BOXES 

A. Manufacturers: 

1. Appleton 
2. Crouse Hinds 
3. Hoffman 
4. Killark 
5. Lee Products 
6. Raco 
7. Square D 
8. Steel City 

B. Boxes: 

1. Sheet Metal:  NEMA OS 1; galvanized steel, 4" x 4" x 2" with raised plaster ring and 
non-gangable 3" H x 3 1/2" D x 2" W per section masonry boxes.  Gangable or 
sectionalizing boxes are not permitted. 
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2. Cast Metal:  Aluminum or cast alloy, deep type "FD", gasket cover, threaded hubs, "Bell" 
boxes not permitted. 

C. Mounting Brackets and Adjustable Ceiling Channels:  Galvanized steel of substantial 
construction to support boxes by bridging between hollow wall studs or ceiling channels, like 
Caddy #SGB24 screw gun bracket, Caddy #H4 mounting bracket, and B-Line #BA-12 box 
hanger, or approved equal. 

D. Pull Boxes:  Code gauge galvanized steel, no prepunched knockouts. 

E. Hinged Cover Enclosures:  NEMA 250, Type 1, steel enclosure with manufacturer's standard 
enamel finish and continuous hinge cover, held closed by flush latch operable by screwdriver. 

2.9 WIRE AND CABLE 

A. Manufacturers: 

1. Anaconda 
2. Rome Cable 
3. General Cable 
4. Okonite 
5. Phelps Dodge Cable 
6. Southwire 
7. Triangle PWC 

B. Building Wire: 

1. Feeders and Branch Circuits Larger Than 6 AWG:  Stranded annealed copper conductor, 
600 volt insulation, XHHW. 

2. Feeders and Branch Circuits 6 AWG and Smaller:  Annealed copper conductor, 600 volt 
insulation, THHN/THWN or XHHW, stranded conductor; use compression set terminals. 

3. Control Circuits:  Copper, stranded conductor, 600 volt insulation, THHN/THWN. 

C. Metal Clad Cable: 

1. Metal Clad Cable, Size 12 through 10 AWG:  Interlocked galvanized steel armor, 
stranded annealed copper conductor, 600 volt insulation, rated 60Ε C, with separate green 
ground wire, NEC Type MC. 

D. Remote Control and Signal Cable: 

1. Control Cable for Class 1 Remote Control and Signal Circuits:  Copper conductor, 600 
volt insulation, rated 60Ε C, individual conductors twisted together, shielded, and 
covered with PVC jacket. 

2. Control Cable for Class 2 or Class 3 Remote Control and Signal Circuits:  Copper 
conductor, 300 volt insulation, rated 60Ε C, individual conductors twisted together, 
shielded, and covered with PVC jacket; UL listed. 

3. Plenum Cable for Class 2 or Class 3 Remote Control and Signal Circuits:  Copper 
conductor, 300 volt insulation, rated 60Ε C, individual conductors twisted together, 
shielded, and covered with nonmetallic jacket; UL listed for use in air handling ducts, 
hollow spaces used as ducts, and plenums. 

2.10 TAPE AND TERMINATIONS 

A. Manufacturers, Tape: 

1. 3M Co., Scotch #33 and #88 
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B. Manufacturers, Terminations: 

1. Dossert 
2. Ideal 
3. 3M Co. 
4. Thomas and Betts 

C. Wire Connection Devices/Terminations:  Compression set or twist-on type with integral molded 
insulation and internal metallic compression ring or spiral screw-on connecting device.  Twist-
on type shall be like Ideal "Wing Nut" series.  Push-on type wire terminals are not acceptable. 

D. Wire Terminals, Butt Splices:  Crimp set with integral insulated sleeve, electro tin plated, fully 
annealed copper.    

2.11 WIRING DEVICES AND WALL PLATES 

A. Manufacturers: 

1. Bryant 
2. Hubbell 
3. Arrow-Hart 
4. Pass and Seymour 
5. General Electric 
6. Leviton 

B. Wall Switch:  AC general use, specification grade, quiet operating snap switch rated 20 amperes 
and 120/277 volts AC, with plastic toggle handle, ivory color, Hubbell Model 1221. 

 

1. Pilot Light Type:  Lighted handle, Model 1221-1L manufactured by Hubbell, or strap 
mounted lamp in adjacent gang, Model 48071-R manufactured by Bryant. 

C. Receptacle: 

1. Provide straight blade receptacles to NEMA WD 1. 
2. Provide locking blade receptacles to NEMA WD 5. 
3. Convenience Receptacle Configuration, general use:  Type 5-20 R, specification  grade, 

plastic face, ivory color, Bryant Model 5352. 
4. GFCI Receptacle, general use:  Specification grade duplex convenience receptacle with 

integral ground fault current interrupter, ivory color, Bryant Model GFR53FT. 
5. Specific Purpose Receptacle:  Configuration indicated on drawings with ivory nylon face. 

D. Decorative Cover Plate:  Ivory smooth rigid nylon or high impact plastic. 

2.12 CORDS AND CAPS 

A. Straight-blade Attachment Plug:  NEMA WD 1. 

B. Locking-blade Attachment Plug:  NEMA WD 5. 

C. Attachment Plug Configuration:  Match receptacle configuration at outlet provided for 
equipment. 

D. Cord Construction:  Oil resistant thermoset insulated Type SJOW multiconductor flexible cord 
with identified equipment grounding conductor, suitable for extra hard usage in damp location. 

E. Cord Size:  Suitable for connected load of equipment and rating of branch circuit overcurrent 
protection. 
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2.13 FIRESTOPPING MATERIALS 

A. Use only through-penetration firestop products that have been tested for specific fire resistance 
rated conditions conforming to construction assembly type, penetrating item type, annular space 
requirements, and fire rating required for the application: 

1. Latex Sealants:  Single component latex formulations that when cured do not re-emulsify 
during exposure to moisture. 

2. Firestop Devices:  Factory assembles steel collars lined with intumescent material sized 
to fit a specific outside diameter of penetrating item. 

3. Firestop Putty:  Intumescent, non-hardening, water resistant putties containing no 
solvents, inorganic fibers or silicone compounds. 

4. Wrap Strips:  Single component intumescent elastomeric strips faced on both sides with a 
plastic film. 

5. Firestop Pillows:  Re-useable, non-curing, mineral fiber core encapsulated with an 
intumescent coating contained in a flame retardant poly bag. 

6. Silicone Sealants:  Moisture curing, single component, silicone elastomeric sealant for 
horizontal surfaces (pourable or non-sag) or vertical surface (non-sag). 

7. Silicone Foam:  Multi-component, silicone based, liquid elastomers that when mixed 
expand and cure in place to produce a flexible, non-shrinking foam. 

B. Firestop systems shall be UL classified and rated for the type of construction where it is applied. 

PART 3 - EXECUTION 

3.1 EXISTING ELECTRICAL WORK 

A. Verify that abandoned wiring and equipment serve only abandoned facilities. 

B. Disconnect existing electrical systems in walls, floors, and ceilings indicated for removal. 

C. In any area requiring the work of other trades, carefully remove, store and protect any electrical 
items in the path of the work and re-install and re-connect after the completion of the other 
trade’s work. 

D. In areas where painting is required, remove all electrical items including, but not limited to, 
lighting fixtures, devices and cover plates, then reinstall after painting has been completed.  In 
the event any electrical items that were not removed become painted, clean the items, or replace 
if cleaning cannot be suitably cleaned. 

E. Provide temporary wiring and connections to maintain existing systems in service during 
construction until replacement circuits and systems are ready for service, including circuits and 
systems that serve other areas. 

1. Existing electrical feeders and branch circuits. 
2. Existing fire alarm system. 
3. Existing telecommunications system. 

F. Remove, relocate, and repair existing installations to accommodate new construction. 

1. Remove abandoned wiring to source of supply, and/or back to the serving panelboard and 
turn off breaker and mark as spare in the panelboard directory. 

2. Remove exposed abandoned conduit and boxes, including abandoned conduit above 
accessible ceiling finishes. 

3. Disconnect abandoned outlets and remove devices. 
4. Provide blank cover for abandoned outlets which are not removed. 
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5. Disconnect and remove abandoned panelboards and distribution equipment. 
6. Disconnect and remove electrical devices and equipment serving utilization equipment 

that has been removed. 
7. Disconnect and remove abandoned luminaires, brackets, stems, hangers, and other 

accessories. 
8. Disconnect and remove underfloor wiring, cut raceways flush with floor and patch and 

restore floor surfaces. 

G. Repair adjacent construction and finishes damaged during removal of existing electrical work. 

H. Maintain access to existing, active electrical installations. 

I. Existing wiring, the need for which remains, found in good condition, properly located, and 
conforming to the specified wiring standard, may continue in service. 

J. Clean and repair existing materials and equipment within limits of work which remain or are to 
be reused. 

1. Panelboards:  Clean and check tightness of electrical connections.  Replace damaged 
circuit breakers and provide closure plates for vacant positions.  Revise circuit directory. 

2. Luminaires:  Clean exterior and interior surfaces.  Replace lamps and broken parts. 
3. Do not reuse conduit, wire, and other materials except as specifically noted on the 

drawings. 

K. Extend existing installations using materials and methods compatible with existing electrical 
installations, and as specified. 

3.2 EXAMINATION AND PREPARATION 

A. Verify that the interior of the building has been physically protected from weather. 

B. Verify that supporting surfaces are ready to receive work. 

C. Electrical boxes are shown on drawings, locations are approximate unless dimensioned. 

1. Obtain verification from Engineer of floor box locations, and locations of outlets in office 
and work areas, prior to rough-in. 

2. Elevator System:  Determine location of outlets for lights, cab circuits, machines, and 
equipment installed in elevator pit, shaft, and machine rooms with elevator system 
installer prior to rough-in. 

D. Make electrical connections to utilization equipment in accordance with equipment 
manufacturer's instructions. 

1. Verify that wiring and outlet rough-in work is complete and that utilization equipment is 
ready for electrical connection, wiring, and energization. 

2. Make wiring connections in control panel or in wiring compartment of prewired 
equipment.  Provide interconnecting wiring where indicated. 

3.3 GROUNDING 

A. Install grounding electrodes and conductors at locations indicated.  Install additional rod 
electrodes as required to meet Regulatory Requirements. 

B. Provide ground bonding as indicated and to meet Regulatory Requirements.  Include a separate 
green ground wire in each branch and feeder circuit and bond to grounding system. 

C. Maintain isolation between neutral and ground conductors in accordance with NEC. 
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D. Install grounding system so all conductive materials operate at ground potential and there is a 
low impedance path to ground in the event of a fault. 

E. Test grounding system for resistance to earth using fall-to-potential method in accordance with 
IEEE Std. 81.  Maximum ground to earth resistance shall not exceed 25 ohms. 

F. Test grounding system continuity resistance (megger); resistance shall not exceed 0.1 ohms. 

G. Submit test reports for ground/earth resistance and continuity resistance. 

3.4 SUPPORT SYSTEMS 

A. Install support systems sized and fastened to accommodate weight of equipment and conduit, 
including wiring, which they carry. 

1. Fasten hanger rods, conduit clamps, and outlet and junction boxes to building structure 
using expansion anchors, beam clamps, and spring steel clips as appropriate for the 
application. 

2. Use toggle bolts or hollow wall fasteners in hollow masonry, plaster, or gypsum board 
partitions and walls; expansion anchors or preset inserts in solid masonry walls; self-
drilling anchors or expansion anchor on concrete surfaces; sheet metal screws in sheet 
metal studs; and wood screws in wood construction. 

3. Do not fasten supports to piping, ceiling support wires, ductwork, mechanical equipment, 
or conduit. 

4. Do not use powder actuated anchors. 
5. Do not drill structural wood or steel members. 
6. Fabricate supports from structural steel or steel channel. 
7. Install free standing electrical equipment on concrete pads. 
8. Install surface mounted cabinets and panelboards with minimum of four anchors. 
9. Provide steel channel supports to stand cabinets 1" off wall in wet locations. 
10. Bridge studs top and bottom with channels to support flush mounted cabinets and 

panelboards in stud walls. 

3.5 CONDUIT 

A. Size raceways for conductor type installed or for type THW conductors, whichever is larger. 

1. Minimum Size Conduit:  3/4". 
2. Maximum Size Conduit in Slabs Above Grade:  1"; for conduits larger than 3/4", route so 

they do not cross each other. 

B. Install all conduit concealed in walls or above finished ceilings except where specifically 
indicated to be surface mounted.  Arrange conduit to maintain headroom and to present neat 
appearance.  Install conduit in accordance with the following: 

1. Route exposed raceway parallel and perpendicular to walls and adjacent piping. 
2. Maintain minimum 6" clearance to piping and 12" clearance from parallel runs of flues, 

steam pipes, and heating appliances.  Install horizontal raceway runs above water and 
steam piping. 

3. Complete raceway installation before installing conductors. 
4. Maintain required fire, acoustic, and vapor barrier rating when penetrating walls, floors, 

and ceilings.  Where indicated on drawings, sleeve penetrations through concrete walls, 
floors, and ceilings.   

5. Group in parallel runs where practical and install on steel channel support system.  
Maintain spacing between raceways or derate circuit ampacities to NFPA 70 
requirements. 
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6. Use conduit hangers and clamps; do not fasten with wire or perforated pipe straps. 
7. Use conduit bodies to make sharp changes in direction. 
8. Terminate conduit stubs and box connections with insulated bushings. 
9. Steel conduit joints shall be threaded; clamp on or set screw fittings are not permitted.   
10. Use suitable caps to protect installed raceway against entrance of dirt and moisture. 
11. Provide No. 12 AWG insulated conductor or suitable pull string in empty raceways, 

except sleeves and nipples. 
12. Install expansion joints where raceway crosses building expansion joints, and where 

necessary to compensate for thermal expansion. 
13. Install plastic conduit and tubing in accordance with manufacturer's instructions; 

thermoweld or cement PVC joints.. 
14. Use flexible or liquidtight conduit, short as possible, maximum 72 inches, for motor and 

equipment hookup; always include a separate green ground wire. 
15. Use liquidtight conduit for flexible connections in damp or wet locations. 
16. Install conduit so condensation will drain and not be trapped. 
17. Prevent lodgement of dirt, trash, and mortar; swab all raceways prior to installation of 

wire and cable. 

C. Surface Raceways and multi-outlet assemblies: 

1. Always install as inconspicuously as possible following corners wherever possible, 
mount plumb and level. 

2. Securely anchor to mounting surfaces using methods specified in Section 26 05 00. 
3. Use fittings and accessories designed for use with raceway system, and install in 

accordance with manufacturer's instructions. 
4. Use suitable insulated bushings and inserts at connections to outlets and corner fittings in 

metal raceway. 

3.6 BOXES 

A. General: 

1. Install electrical boxes where shown on the drawings, and as required for splices, taps, 
wire pulling, equipment connections, and regulatory requirements. 

2. Locate and install electrical boxes to maintain headroom and to present neat mechanical 
appearance. 

3. Align wall mounted outlet boxes for switches, thermostats, and similar devices. 
4. Coordinate mounting heights and locations of outlets above counters, benches, and back 

splashes. 
5. Install lighting outlets to locate luminaires as shown on reflected ceiling plan. 
6. Use expansion anchors, shields, or toggle bolts to fasten boxes in place.  Do not use 

explosive powder driven anchors, except where specifically permitted by Engineer.  Do 
not use nails or wire for permanent support. 

7. Secure boxes to interior wall and partition studs, accurately positioned to allow for 
surface finish thickness; select raised cover depth to assure proper fit. 

8. Do not install boxes back-to-back in walls; provide 6" minimum separation, except 
provide 24" separation, in acoustic rated walls. 

9. Use hinged cover enclosure for interior pull and junction boxes larger than 12 inches in 
any dimension.  Install in an accessible location that will allow easy access. 

10. Field punch openings in pull boxes using punch/dies of appropriate size.  Provide 
knockout closures for unused openings. 

B. Surface mounted applications: 
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1. Use cast "FD" outlet boxes for all surface mounted applications to 10 feet above finished 
floor, and for exterior and wet locations. 

2. Where pull boxes must be installed in finished areas, consult Engineer to select location, 
style, and finish.  The location shall always be as inconspicuous as possible. 

C. Concealed above ceilings: 

1. Install 4" x 4" x 2" or larger steel boxes for general wiring.   
2. Octagon boxes, 3 ½" or 4" by 1 ½” or larger depth, are permitted for flush mounted 

lighting fixture outlets, use adjustable steel channel fasteners for support. 
3. Locate and install electrical boxes to allow access.  Provide access panels where required 

for practical access, and as required by the NEC. 

D. Concealed in GWB or plaster walls: 

1. Install 4" x 4" x 2" steel box; select raised plaster ring and set box so that outer edge is 
not less than 1/8" below finished wall surface. 

2. Use stamped steel mounting bracket for flush outlet/device boxes in hollow stud wall. 
3. Align wall mounted outlet boxes for switches, thermostats, and similar devices. 
4. Coordinate mounting heights and locations of outlets above counters, benches, and back 

splashes. 

3.7 INSTALLATION OF WIRES AND CABLES 

A. Verify that interior of building has been physically protected from weather, that mechanical 
work which is likely to injure conductors has been completed and completely and thoroughly 
swab raceway system before installing conductors. 

B. Use wire not smaller than 12 AWG for power and lighting circuits, and not smaller than 14 
AWG for control wiring. 

1. Use 10 AWG conductor for 20 ampere, 120 volt branch circuit home runs longer than 75 
feet; and for 20 ampere, 277 volt branch circuit home runs longer than 200 feet. 

C. Neatly train and secure wiring inside boxes, equipment, and panelboards. 

D. Use UL listed wire pulling lubricant for pulling 4 AWG and larger wires. 

E. Install wiring according to the Wiring Standard, Section 26 00 10, or in another Division 26 
Section, or as directed in applicable section.  Protect and support exposed cables (where 
allowed) above accessible ceilings to keep them from resting on ceiling tiles.  Use channel, or 
running boards as necessary to provide support.  Do not support wiring on ceiling support wires, 
unless ceiling installer has provided certification that ceiling support system is rated to carry the 
additional load of the cables.  Install cables to run parallel and perpendicular to building lines; 
do not run diagonally, leave ample slack cable at turns. 

F. Make splices, taps, and terminations to carry full ampacity of conductors without perceptible 
temperature rise. 

G. Terminate spare conductors with electrical tape. 

H. Color code all service, feeder, branch, control, and signalling circuit conductors.  Color shall be 
green for grounding conductors and white for neutrals, except where neutrals of more than one 
system are installed in same raceway or box, the other neutral shall be white with a colored (not 
green) stripe.  Color code ungrounded conductors operating at 120 volts to ground black, red, 
and blue for Phases A, B, and C and at 277 volts, brown, orange, and yellow respectively. 
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I. Terminate all wire joints #10 AWG or smaller with crimp set or twist-on wire terminating 
device.  Use crimp set or bolted "Burndy" or suitable alternate bolted or crimp set device for 
conductors larger than #10 AWG. 

J. Cover all joints made with non-insulated connecting devices with electrical tape; use Type #88 
at any time or #33 whenever the temperature of the joint or the room is above 60ΕF.  Triple 
wrap joints, each wrap having a 50% overlay. 

3.8 CORDS AND CAPS 

A. Install prefinished cord set where connection with attachment plug is indicated or specified, or 
use attachment plug with suitable strain relief clamps. 

B. Provide suitable strain relief clamps for cord connections to outlet boxes and equipment 
connection boxes. 

C. Make wiring connections in control panel or in wiring compartment of prewired equipment in 
accordance with manufacturer's instructions.  Provide interconnecting wiring where indicated. 

D. Install disconnect switches, controllers, control stations, and control devices such as limit 
switches and temperature switches as indicated.  Connect with conduit and wiring as indicated. 

3.9 DEVICES 

A. Install wiring devices in accordance with manufacturer's instructions. 

1. Install wall switches 48" above floor, OFF position down. 
2. Install wall dimmers 48" above floor.  Derate ganged dimmers as instructed by 

manufacturer.  Do not use common neutral. 
3. Install convenience receptacles 18" above floor, 6" above counters and backsplash or as 

indicated, with grounding pole on top. 
4. Install specific purpose receptacles at heights shown on Drawings. 
5. Install cord and attachment plug caps on equipment.  Size cord for connected load and 

rating of branch circuit overcurrent protection. 

B. Install wall plates flush and level. 

1. Install decorative plates on switch, receptacle, and blank outlets in finished areas, using 
oversized plates for outlets installed in masonry walls. 

2. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, 
above accessible ceilings, and on surface mounted outlets. 

3.10 FIRESTOPPING 

A. Install through penetration firestop systems in accordance with firestop system manufacturer’s 
written installation instructions for products and applications indicated. 

B. Engage an experienced installer who is trained, certified, licensed, or otherwise qualified by the 
firestop system manufacturer to install the firestop products. 

C. Coordinate construction of openings and penetrating items to ensure that firestop systems are 
installed according to specified requirements. 

D. Provide firestop systems that are compatible with one another, with the substrates forming 
openings, with the items penetrating the firestop system, and under the conditions of service for 
the application being considered. 
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E. Provide components for each firestop system that are needed to install fill materials.  Use only 
components specified by the firestop system manufacturer and approved by the qualified testing 
agency for the designated system. 

F. Keep areas of work accessible until inspection by the AHJ has been completed. 

G. Inspecting Agency:  Owner may engage a qualified independent inspecting agency to inspect 
the completed firestop system.  The independent agency shall comply with ASTM E 2174 
requirements including inspecting personnel qualifications, method of conducting inspections, 
and preparation of test reports. 

H. Where deficiencies are found, repair or replace the firestop systems so that they comply with 
requirements.  Proceed with enclosing firestop systems with other construction only after 
inspection reports are issued and the firestop installations comply with requirements. 

I. Protect the firestop system during and after installation to insure that the systems do not 
deteriorate and are not damaged during the remaining period of construction.  In the event 
damage or deterioration occurs, remove affected firestop system and replace with new materials 
in compliance with this specification. 

3.11 IDENTIFICATION 

A. Identify electrical distribution and control equipment, and loads served, to meet regulatory 
requirements and as scheduled. 

1. Degrease and clean surfaces to receive nameplates and tape labels. 
2. Secure nameplates to equipment fronts using screws, rivets, or adhesive, with edges 

parallel to equipment lines.  Secure nameplate to inside face of recessed panelboard doors 
in finished locations. 

3. Use embossed tape nameplates with 3/16" lettering to identify individual switches and 
circuit breakers, wall switches, receptacle circuits, and loads served. 

4. Use lamicoid nameplates with minimum 1/4" lettering to identify distribution and control 
equipment. 

5. Nameplate information shall suitably identify the device or circuit.  Any nameplate that is 
not suitably descriptive in the opinion of the Engineer shall be replaced as directed. 

B. Install wire markers on each conductor in panelboard gutters, pull boxes, outlet and junction 
boxes, and at load connections. 

1. Use branch circuit or feeder number to identify power and lighting circuits. 
2. Use control wire number as indicated on schematic and interconnection diagrams and 

equipment manufacturer's shop drawings to identify control wiring. 

3.12 FIELD QUALITY CONTROL 

A. Perform field inspection and testing of wiring as follows: 

1. Inspect wire and cables for physical damage and proper connection. 
2. Torque test conductor connections and terminations to manufacturer's recommended 

values. 
3. Perform continuity and insulation resistance (megger) test on all power and equipment 

feeder and branch circuit conductors.  Submit test report tabulating the test performed and 
the results. 

4. Verify proper phasing connections; check rotation of all motors. 

B. Perform field inspection and testing of devices as follows: 
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1. Test for proper polarity and ground continuity. 
2. Test GFCI operation according to manufacturer’s written instructions. 
3. Replace defective units and retest. 
4. Submit test report. 

 

END OF SECTION 
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SECTION 26 20 00 - SERVICE AND DISTRIBUTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Panelboards 
2. Enclosed switches 
3. Fuses 
4. Enclosed circuit breakers 

B. Related Sections: 

1. Division 00, including General and Supplementary Conditions, Division 01 Sections, and 
the Drawings, apply to this Section. 

2. Section 26 00 10, Basic Electrical Requirements. 
3. Section 26 05 00, Basic Electrical Materials and Methods. 

1.2 SYSTEM DESCRIPTION 

A. Electric Service System:  208/120 volts, three phase, four wire, 60 Hz. 

1.3 SUBMITTALS 

A. Provide submittals in accordance with Section 26 00 10 for the following: 

1. Panelboard 
2. Overcurrent devices 
3. Disconnects 

B. Shop Drawings:  Indicate relevant information on switchboards, panelboards, and busways.  
Indicate circuit breaker arrangement in panelboard, type, size, number of poles, interrupting 
rating, size of enclosures, and quantities. 

C. Product Data:  Provide data on enclosed switches and circuit breakers, fuses, panelboards, 
motor starters, and contactors. 

D. Upon request, submit samples for inspection. 

E. Test Reports:  Submit for field inspection and testing.  Include description of procedures, 
duration, instruments used, and test values obtained.  Present information in table comparing 
acceptable values to actual values. 

F. Operating and Maintenance Instructions: 

1. Panelboard:  Submit NEMA PB 2.1 

PART 2 - PRODUCTS 

2.1 PANELBOARDS 

A. Manufacturers: 

1. Square D, no substitutions. 
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B. Lighting and Appliance Branch Circuit Panelboards:  NEMA PB 1; circuit breaker type and 
similar to type referenced on drawings. 

1. Enclosure:  NEMA PB 1; Type 1. 
2. Provide flush or surface cabinet front, as indicated, with hinged lockable door in hinged 

cover, keyed alike, two keys per panelboard. 
3. Bus:  Copper or tin plated aluminum. 
4. Ground Bus:  Copper. 
5. Voltage: 208/120 volts, three phase, 4 wire. 
6. Minimum Integrated Equipment Rating:  As shown on drawings. 
7. Provide Arc Flash and Shock Hazard labels in accordance with NFPA 70. 

C. Panelboard design shall be such that individual circuit breakers can be removed without 
disturbing adjacent units or removing supplemental insulation installed to obtain clearances 
required by UL.  Where space only is indicated, make provisions for future installation of 
breakers of size indicated. 

D. Circuit Breakers:  Thermal and magnetic, bolt-on, trip free, trip elements in each pole and single 
common handle or factory applied handle tie.  For GFCI breakers, provide push-to-test button, 
visible indication of tripped condition, and ability to detect and trip on current imbalance of 
approximately 6 milliamperes or greater per requirements of UL 943 for Class A GFCI devices.  
Tripping of GFCI breakers to occur instantaneously without delays. 

1. Provide fully rated circuit breakers; series ratings are not permitted unless specifically 
noted on the drawings 

E. Panelboard Tubs:  Code gauge galvanized steel, prepunched knockouts not permitted. 

2.2 ENCLOSED SWITCHES 

A. Manufacturers: 

1. Square D 

B. Enclosed Switch Assemblies:  NEMA KS 12; Type HD. 

1. Fuse clips:  Designed to accommodate Class R fuses. 

C. Enclosures:  NEMA KS 12; Type 12 or as indicated on drawings. 

D. Motor Disconnect Switches:  General duty for up to 240 volts and 1.5 HP, heavy duty for over 
240 volts or 1.5 HP, quick make/break type, fused or nonfused (NF) as indicated.  For 1/6 HP or 
less, motor rated toggle switches are permitted. 

2.3 FUSES 

A. Manufacturers: 

1. Bussman 
2. Gould 

B. Fuses 600 Amperes and Less:  Current limiting, time delay, one-time fuse, 250 volts, UL Class 
RK 1. 

C. Fuses Larger Than 600 Amperes:  Current limiting, time delay, one-time fuse, 600 volt, UL 
Class L. 

D. Fuse Interrupting Rating:  200,000 rms amperes. 
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PART 3 - EXECUTION 

3.1 EXAMINATION AND PREPARATION 

A. Make arrangements with Utility Company to obtain permanent electric service to the Project. 

3.2 INSTALLATION 

A. Install equipment in accordance with manufacturer's instructions. 

B. Install proper fuses in each fused switch. 

C. Install panelboard to NEMA PB 1.1. 

D. Mount panelboard and disconnects 6'-6" AFF to top of cabinet on steel channel of sufficient 
length to bridge studs, except where indicated otherwise or approved by Engineer. 

E. Set flush mounted panelboards such that tub flanges extend within 1/8" of wall surface at all 
points, covers rest firmly against wall, and completely close all openings to interior of cabinet. 

F. Panelboard circuiting has been worked out with breakers numbered and increasing in size and 
number of poles from top to bottom.  If this is not retained, the Contractor shall be responsible 
for revising contract drawings and paying to have it done.  This is not to prohibit an occasional 
revision approved by Engineer and properly marked on as-built drawings for correction by 
others. 

G. For each branch circuit panelboard, provide a typewritten tabulation indicating fixture outlets, 
devices, machines, or apparatus served by each breaker and their room location.  This shall 
follow coding on the drawings with breakers numbered from top to bottom.  Mount tabulation 
inside the door in a frame for the purpose with a transparent plastic cover. 

H. Coordinate installation with other sections.  It is the responsibility of this section to ensure that 
mechanical ducts and piping maintain code required clearances around electrical equipment and 
that walls have sufficient thickness to accept recessed panelboards. 

3.3 GROUNDING 

A. Bond system neutral and all ground conductors together at the service.  Bond all feeder conduits 
to ground at the service and at the main distribution switchboard.  Bond service to water and 
sprinkler mains on street side of water meter and to heating main. 

B. Bond separately derived systems such as dry transformers and generators to building steel and 
water main. 

C. Provide grounding and bonding to NFPA 70, include a separate green grounding conductor in 
each circuit.  Bond all panelboards, cabinets, and equipment to service ground. 

D. On all but service equipment and separately derived systems, the neutral bus shall be isolated 
from ground except for the common bond at the main distribution. 

3.4 FIELD QUALITY CONTROL 

A. Inspect grounding and bonding system conductors and connections for tightness and proper 
installation. 

B. Measure ground resistance from system neutral connection at service entrance to convenient 
ground reference point by passing minimum current of 10 amperes DC and measuring voltage 
drop.  Maximum resistance:  10 ohms. 
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3.5 CLEANING 

A. Clean equipment finishes to remove paint and concrete splatters. 

 

END OF SECTION 
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SECTION 26 51 00 - INTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Luminaires and lamp holders 

B. Related Documents 

1. Drawings, Division 00, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

2. Section 26 00 10, Basic Electrical Requirements. 
3. Section 26 05 00, Basic Electrical Materials and Methods. 

1.2 REFERENCES 

A. Furnish products listed by Underwriters Laboratories, Inc., ETL Testing Laboratories, or other 
testing firm acceptable to the Owner. 

B. Conform to requirements of ANSI/NFPA 70. 

C. Conform to requirements of NFPA 101. 

D. Consortium for Energy Efficiency (CEE). 

E. DesignLights Consortium (DLC). 

1.3 SUBMITTALS 

A. Submit shop drawings, product data, test data, warranties, and other information as appropriate 
for the following: 

 
1. Luminaires 

B. Shop Drawings:  Indicate construction details for products which are not manufacturer's 
standard, when product data does not adequately describe fixture physical characteristics, or 
upon request by Engineer. 

C. Product Data:  Provide product data for each luminaire and lighting unit. 

D. Submit written warranty for extended warranty items such as batteries and ballasts. 

E. Submit luminaire shop drawings in booklet form with a separate sheet for each luminaire type.  
Indicate clearly on each sheet the proposed luminaire "type" designation, manufacturer, 
luminaire, lamp, and ballast designation. 

F. Submittals shall indicate materials, finishes, metal gauges, overall and detail dimensions, sizes 
of electrical and mechanical connections, fasteners, welds, joints, end conditions, provisions for 
the work of others and similar information.   

G. The submittals shall state whether or not the fixture, as an assembly, has been UL tested and 
approved. 
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H. Upon request, submit sample products for inspection.  Provide luminaires identical with 
approved samples; retain approved samples at site for comparison until after all other luminaires 
have been shipped to site and installed. Transportation charges for samples shall be paid by 
Contractor.  Unapproved samples will be returned at Contractor's expense.  Upon notification of 
disapproval, immediately submit new samples that meet contract requirements. 

I. Operating and Maintenance Instructions:  Provide maintenance and operating instructions for 
battery powered lighting units.  Include technical data sheets and parts ordering information for 
components used in all luminaires. 

1.4 QUALITY ASSURANCE 

A. Warrant all lighting and components for one year after acceptance of the work and at no 
additional cost to the Owner, promptly provide and install replacements for luminaires or 
components which are defective in materials or workmanship; or repair installed equipment at 
the job site as necessary to restore first class operating condition. For any time during the 
warranty period that luminaires are not fully functional due to defects in materials or 
workmanship, provide, install, and remove suitable temporary lighting.  Warrant replacement 
luminaires in a similar manner for a period of one year following replacement including 
replacement of defective replacements. 

B. Warrant power supplies as further specified herein. 

C. Provide products of firms regularly engaged in the manufacture of interior luminaires or 
components of similar types and ratings to those required.  Such products shall have been in 
satisfactory use in similar applications for not less than two years. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Deliver luminaires and their components to job site, factory assembled and wired to the greatest 
extent practical, in strict accordance with approved shop drawings, samples, certificates and 
catalog cuts.   

B. Protect exposed finishes during manufacture, transport, storage and handling; replace damaged 
materials. 

C. Luminaires shall be stored under cover, above the ground, in clean, dry areas, and be tagged 
and/or marked as to type and site destination.  

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Provide lighting fixtures as listed on the Lighting, Lamping, and Fixture Schedule on the 
drawings and as specified herein that meet the physical, performance and quality standard 
exhibited by that fixture.  Substitutes shall be equal in all respects including mechanical, 
electrical, physical, performance, photometric, and quality characteristics except minor 
variances in construction details which do not affect overall quality or performance are 
permitted. 

B. Accessories:  Provide required accessories for mounting and operation of each luminaire as 
indicated. 

1. Thermal Protection:  Provide thermal protection devices to meet NFPA 70 requirements. 
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2. Surface Luminaires:  Provide spacers and brackets required for mounting; design for a 
minimum ambient temperature of 92ΕF. 

2.2 LED LUMINAIRES 

A. Exterior Housing:   Diecast aluminum with five stage polyester powder paint finish, electrical 
components solidly heat-sink mounted to housing, type as described on the drawings. 

B. Shall be approved by DesignLights Consortium, if not, shall have LM-79 and LM-80 testing or 
shall have 5 year warranty that cover the product if light levels drop below 70% of the initial 
light output. 

C. Power Supply: 0 - 10v dimming capabilities. 

D. Reflector:  Precision injection molded, high specular reflector, minimum photometric 
performance in accordance with fixtures listed on Lighting Fixture Schedule. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Examine adjacent surfaces to determine that surfaces are ready to receive work. 

B. Install wiring in accordance with Section 26 00 10. 

C. Install luminaires and accessories in accordance with manufacturer's instructions, as indicated, 
with equipment, materials, parts, attachments, devices, hardware, hangers, cables, supports, 
channels, frames and brackets necessary to make a safe, complete, and fully operative 
installation. 

D. Install luminaires plumb, square, and level with ceiling and walls, in alignment with adjacent 
luminaires, and secure in accordance with manufacturers' directions and approved shop 
drawings.  Conform to the requirements of National Electrical Code ANSI/NFPA 70. 

1. Specified or indicated mounting heights are to be to the bottom of each luminaire for 
suspended and ceiling mounted luminaires, and to the center of each luminaire for wall 
mounted luminaires.  Obtain approval of exact mounting for luminaires on the job before 
installation is commenced and, where applicable, after coordinating with type, style, and 
pattern of ceiling being installed. 

2. Support surface mounted luminaires from ceiling grid tee structure; provide auxiliary 
support laid across top of ceiling tees and fasten to prohibit movement. 

3. Provide two support hangers for the minimum security fixtures so that each is 
independently supported from the building structure. 

4. Install lamps in luminaires and lamp holders. 
5. Ground non current carrying parts of electrical equipment in accordance with UL and 

NEC provisions. 

E. Install lighting fixtures where indicated on the plans; plans may be scaled for approximate 
locations; minor adjustments are permitted to avoid conflicts.  Fixture placement that does not 
conform to the layout indicated shall be corrected; if in doubt about correct placement consult 
Engineer prior to roughing in.  Install all lighting so that it is securely fastened, rows are 
uniformly spaced and in alignment, and fixture rests flat on mounting surface. 

F. Perform insulation resistance and ground continuity test. 

3.2 ADJUSTING AND CLEANING 
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A. Align luminaires and clean lenses and diffusers at completion of work. 

B. Adjust directional arrows on exit signs to meet approval of authority having jurisdiction. 

C. Clean paint splatters, dirt, and debris from installed luminaires. 

D. Touch up luminaire and pole finish at completion of work. 

3.3 OWNER INSTRUCTION 

A. Provide on-site training of Owner’s personnel in operation of controls systems by a factory 
trained manufacturer’s representative.  Include instruction in programming time controls to 
obtain required control functions.  Provide one follow-up visit if necessary. 

END OF SECTION 
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SECTION 27 10 00 – DATA WIRING SYSTEM 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes, but is not limited to, the following: 

1. Furnish outlets and wiring for data distribution outlets. 
2. Test outlet wiring for circuit integrity. 

B. Related Documents: 

1. Drawings, Division 00, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

2. Section 09 91 00, Painting. 
3. Section 26 00 10, Basic Electrical Requirements. 

C. Work Not Included: 

1. Telephone equipment and its installation. 
2. Telephone service entrance cables. 

1.2 REFERENCES 

A. Comply with the latest revisions of the following: 

1. ANSI/NFPA 70, National Electrical Code. 
2. State of Maine Telecommunications Facilities & Wiring Specifications. 
3. ANSI/TIA/EIA-568-B, Commercial Building Telecommunications Standard. 
4. TIA/EIA-607, Commercial Building Grounding and Bonding Requirements for 

Telecommunications. 
5. BICSI Telecommunications Distribution Methods Manual. 

1.3 SUBMITTALS 

A. Submit catalog cuts in accordance with Section 26 00 10 for the following: 

1. Data Cable 
2. Data Outlet and Cover Plate 
3. Patch Panel 

B. Submit factory certification that cable has been tested and meets the specified standards. 

C. Submit test report for installed cables and terminations. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Telephone backer boards shall be 3/4 inch AB grade fir plywood with two coats black enamel 
paint.  Backer board shall be minimum 48" x 96", or as indicated, install 6'-6" AFF to top of 
board. 

2.2 DATA OUTLETS  
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A. Acceptable Manufacturers: 

1. Lucent 

B. Data Jacks: UL verified and listed Category 5e, UL 1863 file #E129878, meeting FCC Part 
68.5, gold plated (50 micro-inch) beryllium copper jack contacts, tin/lead plated IDC "110" 
contacts, TIA/EIA-568-B configuration, Lucent #MPS100E-112 or MPS100BH-112 orange 
color. 

C. Voice Jacks: UL verified and listed Category 5e, 8-position, similar to Data Jack, TIA/EIA-568-
B configuration, ivory color. 

D. Mounting Plate: High impact 94 V-O rated gray thermoplastic (Noryl) flush cover plate with 
labels stenciled by thermal ink transfer, Lucent #M13A-246 or M14A-246 or M16A-246. 

E. Portable Furniture Plates: Same as above except, Lucent #M13C-246. 

F. Blank insert dust covers #M20AP-246. 

2.3 CABLE 

A. Acceptable Manufacturers: 

1. Alpha 
2. Belden 
3. Berk-Tek 
4. Commscope 
5. Mohawk/CDT 
6. West Penn 

B. Data Horizontal Cables:  Inside cable, non plenum applications, NEC Type CM, CMG; riser 
applications Type CMR;  UL Listed Category 5e, unshielded 4-twisted pair solid 24 AWG 
copper conductors with polyvinyl chloride or polyolefin insulation and polyvinyl chloride 
sheath, factory certified to conform with EIA/TIA-568-A and Addenda TSB-36 and TSB-40-A, 
100 ohms characteristic impedance, designed to support Fast Ethernet Standard of 100 MHz 
with maximum attenuation of 23db and NEXT minimum of 27db.  For plenum applications 
provide cable with CMP (plenum) rating and FEP Teflon insulation for both jacket and 
individual conductors. 

C. EQUIPMENT 

D. Data Patch Panels:  Category 5e, "110" termination, Hubbell #MCC5806110I19 series, provide 
ports as required for installed cables, plus 10 percent spares, or approved equal.  Use for 
terminating all Category 5e cables. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. All telecommunications wiring, devices, and equipment shall be installed and terminated in 
accordance with the requirements of the State of Maine Telecommunications Facilities & 
Wiring Specifications, latest edition, except where otherwise specified herein.  In the event of a 
conflict between specifications, consult Engineer for resolution; in general, assume that 
whichever is more stringent shall apply except as may otherwise be permitted by Engineer. 

B. Install wiring in conduit as specified for branch circuits, Section 26 00 10. 
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C. All conduit installed for data wiring shall have no more than two 90o bends in any run unless 
one or more accessible, appropriately sized pull boxes are provided. 

D. Installers shall be well trained, experienced, and familiar with TIA/EIA-568-A and its 
application in the installation of communication wiring.  Run Category 5e cables in strict 
compliance with TIA/EIA-568-A.  Observe bending radius rules, do not staple cable, and do not 
exert excessive tension when installing in raceway. 

E. Make up data jacks to cables in accordance with TIA/EIA-568-X Verify 568-A or B with 
Owner prior to installing standards and test for opens, shorts and grounds at each pin.  
Cooperate with Owner's telephone equipment installer, who will install trunk cables and 
telephone equipment, and aid in troubleshooting cable problems.  Correct defects in circuits 
supplied under this section. 

3.2 TERMINATIONS 

A. Station Outlets: Flush mounted four position faceplate with unused positions covered with blank 
off insert.  Terminate cables on jack inserts, install voice jack in top position, data jack(s) in 
bottom position(s).  

B. Station Terminal Fields:  

1. Terminate data station cables on Category 5e modular patch panels having 110 type 
insulation displacement connection termination for the station cable, and RJ-45 style 
eight (8) position jacks wired in TIA-T-568-A pin configuration. maintain pair twists to 
within ½”, or less, of the termination points.  

C. Ground patch panels via a bond connection to the appropriate telecommunications grounding 
busbar. 

3.3 LABELING REQUIREMENTS 

A. Number both ends of each cable with labels of waterproof materials and indelible ink text 
information, using either mechanical or waterproof adhesive attachment. 

B. Wall Plate Marking: 

1. Wall Plate ID = FTNN Where F= Floor Designator 
T= Terminal Identifier (i.e. “A”, “B”) 

  N= Sequential station placement drop number (Keyed to room number) 

2. Example: G-A-1024.3-3 = Ground floor, IDF A, Room 1024.3-Outlet number 3 in this 
room. 

3. This designation must be permanently and indelibly  marked on the wall plate in a clear 
and legible manner. The designation must also be marked on the terminal block or patch 
panel of the associated distribution frame location (MDF/IDF). 

4. Record the wall plate number on the building floor plan record diagram. 

3.4 GROUNDING REQUIREMENTS 

A. Extend service equipment ground to service backer board using min. #6 AWG copper.  In 
exposed locations, install ground wire in EMT.  Bond all telecommunications raceway to form a 
continuous path to ground. 

B. Ground patch panels, equipment racks and other telecommunications’ equipment via a min. #6 
AWG bond connection to the appropriate telecommunications grounding busbar. 
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C. Provide appropriate grounding for the protection of personnel, materials and equipment 
conforming to all applicable regulations, codes and standards. 

3.5 FIRE STOPPING 

A. Apply UL 1479 listed cementitious fire stop materials conforming to ASTM E-814 F and T 
ratings, in full hours, compatible with the rating of the penetrated fire barrier. 

3.6 TESTING 

A. Data Circuits:  Test and certify all Category 5e cable runs to conform to TIA/EIA-568-B and 
UTP Addenda TSB-36, TSB-40A, 569, and 606.  Runs shall support the Fast Ethernet Standard 
for 100 Mhz with maximum attenuation of 23db and NEXT minimum of 27db. Perform bi-
directional test using a network analyzer, Microtest Penta scanner, or approved equal.  
Defective pairs are not permitted; runs which do not meet this requirement shall be replaced or 
suitably repaired and retested.  Submit a computer generated test report listing results for each 
run. 

B. Submit a typed test report indicating test results for each circuit, including station circuits and 
trunk cables.   

END OF SECTION 




