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Contractor Solicitation Requirements for 

Provo City Water Reclamation Facility 

Phase 1, Electrical Re-feed Packages A-E 

 

• Package C:  
o Installation of new electrical feed from Pad-Mounted Switchgear SE-NSX-001A 

to Headworks Building Automatic Transfer Switch via H-MCB-001A 

• Package D: 
o Demolition of electrical feed from 12 KV Switchgear at Power Distribution 

Center to Load Center No. 4 located at the Chlorine Building. 
o Installation of new electrical feed from Power Distribution Building Main Utility 

Switchgear PB-USG-001 to Load Center No. 4 located at the Chlorine Building. 

• Package E: 
o Demolition of electrical feed from 12 KV Switchgear at Power Distribution 

Center to Load Center No. 2 and No. 3 located at the Existing Blower Building. 
o Installation of new electrical feed from Pad-Mounted Switchgear SE-NSG-001A 

to Load Center No. 2 located at the Existing Blower Building. 
 

 
FAMILIARITY WITH PROJECT 

 
The solicitation information packet is available for review by interested contractors on the state 
procurement website at: https://purchasing.utah.gov/currentbids. No pre-bid conference or 
site visit is planned for Contractors. 
 
Contractor may submit questions to clarify the solicitation requirements and bid documents via 
the project solicitation portal on sciquest.com. Questions shall be submitted no later than the 
schedule defined in the contract documents. 

 
 

SUBMITTAL PROCEDURE 
 
Statements will be received at the following address, until 2:00 pm, Thursday, March 20, 2025: 
 

Provo City Public Works 
Attn: David Torgersen, P.E.  
1377 South 350 East  
Provo, UT 84606  

 
Provide one hard copy and one electronic file copy (in pdf format on flash drive) of the 
requested information. Mark envelope or container with “Solicitation for Provo City Water 
Reclamation Facility Phase 1, Electrical Refeed Packages A-E”, name of contractor, and company 
address. State submission deadline date and time.  
 
Any statement failing to clearly present all the requested information or failing to be in the 
requested format may be considered nonresponsive and rejected. 
 
Information contained in the Statement will be considered confidential and reasonable 
precautions will be taken to protect the security of the documents. The Statement will become 
and remain the property of the City. 
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NOTICE INVITING BIDS 
 

PROVO CITY CORPORATION will receive sealed solicitations and bids for 

Construction of the    Provo City Water Reclamation Facility, Phase 1 Electrical Refeed 

Packages A-E, Bid No. PROVOEN202529386. Bids will be received until 2:00 p.m. 

March 20, 2025 at the Provo City Engineering Office, 1377 South 350 East, Provo, Utah 

84606. 

 

WORK PRIMARILY CONSISTS OF: Refeeding existing facilities and load centers 

from the Water Reclamation Facility’s new Power Distribution Building to replace 

obsolete equipment and to promote process reliability and plant safety.  

 

COMPLETION OF WORK: CONTRACTOR to advise City in its proposal of its 

proposed substantial completion date. WORK must be completed as efficiently as 

possible with a preferred project completion date within 10 to 12 months of Notice to 

Proceed. 

 

OBTAINING CONTRACT DOCUMENTS: Contract documents, including drawings 

and technical specifications, may be obtained online at Sciquest 

(www.purchasing.utah.gov/currentbids) or Water Works Engineers beginning February 

27, 2025 at 2975 Executive Parkway, Suite 310, Lehi, UT 84043.  The cost of the 

contract documents, when obtained from Water Works Engineers, is $100.00 and is non-

refundable. 

 

NOTICE OF PUBLICATION: Posted on Sciquest beginning February 27, 2025 

through March 20, 2025. 

 

PROJECT INFORMATION: Information on the Provo City Water Reclamation 

Facility, Phase 1 Electrical Refeed Packages A-E may be requested from Jenny Calderon, 

Project Manager, (385) 288-1465. 
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DOCUMENTS FOR THE CONSTRUCTION OF 

 

 

 
 
 

PROVO CITY CORPORATION 

 
WATER RECLAMATION FACILITY 

 
  

 
 

 

PHASE 1 ELECTRICAL REFEED PACKAGES A-E 
 

VOLUME 1 - SPECIFICATIONS 

 
 

FEBRUARY 2025 
 

 

 

100% SUBMITTAL 
 

 

 
 
 

 

 

 
 

 
ENGINEERS: 
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Invitation to Bid 

00 11 16 - 2 

1.6 EXAMINATION AND PROCUREMENT OF DOCUMENTS 

A. Complete sets of Contract Documents may be examined and obtained online at 

SciQuest (www.purchasing.utah.gov/currentbids) or from Water Works Engineers at 

2975 South Executive Parkway, Suite 310, Lehi, UT 84043 until March 20, 2025. The 

cost of the contract documents, when obtained from Water Works Engineers, is $100.00 

and is non-refundable. 

1.7 RIGHT TO REJECT BIDS 

A. Provo City reserves the right to reject any or all bids or to waive any informality or 

technicality in any bid if deemed to be in the best interest of Provo City. 

1.8 GOVERNING LAWS AND REGULATIONS 

A. This project is not federally funded and does not require the payment of specific wage 

rates.  Payroll submittal will not be required. 

B. Bidders on this Work will be subject to the applicable provisions of all federal rules, 

laws and regulations or orders. 

C. Bidder must provide proof that he has completed the registration process in an approved 

immigration status verification system and is in full compliance with the immigration 

status verification program as well as all requirements of Utah Code Section 63G-12-

302. 

D. Bidder will also be required to provide similar proof of compliance for any 

subcontractor who works under the terms of the Contract Documents. 

 

END OF DOCUMENT 

http://www.purchasing.utah.gov/currentbids
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SECTION 01 13 00 

SPECIAL PROJECT CONSTRAINTS 

PART 1 - GENERAL 

1.1     LIMIT OF CONSTRUCTION ACTIVITIES ON WORK SITE 

A. Traffic Control: 

1. During project construction, access to all plant areas will need to be maintained. 

The CONTRACTOR shall provide alternate access routes, backfill trenches, or 

suitable steel plates (as necessary) to maintain access to all plant areas. 

1.2     SEQUENCE OF WORK 

A. General: 

1. The CONTRACTOR shall schedule and sequence their work in order to complete the 

Work by the specified completion date. 

2. The OWNER’s water reclamation facility and sewer collections system must remain 

operational at all times. 

3. Re-vegetation of graded areas shall take place as quickly as possible as weather 

permits. 

1.3     PROJECT CONSTRAINTS 

A. Maintenance of OWNER’s Operations: 

1. Constraints listed herein involve limits on activities during construction. These limits 

relate to the critical nature of the existing wastewater system. 

2. Continuous operation of OWNER's facilities is of critical importance. Schedule and 

conduct activities to enable existing facilities to operate continuously, unless 

otherwise specified. 

3. Work Plan: 

a. The CONTRACTOR shall submit a detailed Work Plan and time schedule for all 

construction activities that will make it necessary to remove a tank, pipeline, 

electrical circuit, equipment, structure, road or other facilities from service, 

including the critical outages identified herein. 

b. The Work Plan shall, at a minimum, identify:  

1) the date and time when each activity will occur,  

2) what equipment will be present including standby equipment,  

3) what assistance will be required by OWNER’s operating personnel,  

4) an emergency backup plan identifying what action will be taken if Work 

cannot be completed within the allotted time, and  

5) what individual will be in charge of the activity.  

c. Submit Work Plan 14 days prior to the scheduled activity.  

4. Perform Work continuously during critical connections and changeovers, and as 

required to prevent interruption of OWNER's operations. 

5. Shutdowns: 

a. Coordinate proposed Work with OWNER and facility operations personnel before 

affecting unit shutdowns. The CONTRACTOR shall provide written confirmation 

of the shutdown date and time two (2) working days prior to the actual 

shutdown. 
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b. Under no circumstances shall the CONTRACTOR cease Work at the end of a 

normal working day or at the end of a working week if such actions may 

inadvertently cause a cessation of any facility operating process, in which case, 

the CONTRACTOR shall remain onsite until necessary work or repairs are 

complete. 

6. Do not close lines, open valves or gates, shut down equipment, or take other action 

which would affect the operation of existing systems, except as specifically required 

by the Contract Documents and after approval of OWNER. 

7. Do not proceed with Work affecting a facility's operation without obtaining OWNER's 

advance approval of the need for and duration of such Work. 

B. Relocation of Existing Facilities: 

1. During construction, it is expected that minor relocations of Work will be necessary. 

2. Provide complete relocation of existing structures and Underground Facilities, 

including piping, utilities, equipment, structures, electrical conduit wiring, electrical 

duct bank, and other necessary items. 

3. Use only new materials for relocated facility. Match materials of existing facility, 

unless otherwise shown or specified. 

4. Perform relocations to minimize downtime of existing facilities. 

5. Install new portions of existing facilities in their relocated position prior to removal 

of existing facilities, unless otherwise accepted by OWNER. 

C. Overtime: 

1. Conduct Work outside regular working hours on prior written consent of OWNER to 

meet Project schedule and avoid undesirable conditions. 

2. All overtime Work by the CONTRACTOR necessary to conform to the requirements 

of this section and related sections shall be performed by the CONTRACTOR, at no 

cost to the OWNER and shall be performed in accordance with the General 

Conditions.  The CONTRACTOR shall make no claims for extra compensation as a 

result thereof. 

1.4     SCHEDULED SHUTDOWNS AND CONSTRUCTION SEQUENCING CONSTRAINTS 

A. Scheduled Shutdowns: 

1. The scheduled shutdowns during the period of the CONTRACTOR’S Work will be as 

shown in Table 01 13 00-A  

2. All Work requiring the OWNER’s facilities to be out-of-service shall be performed 

during the scheduled shutdowns shown.   

3. The OWNER’s staff will continue to perform administrative, operation and 

maintenance functions during shutdowns.  

B. Critical work sequencing constraints are described in this paragraph.  Work not 

specifically covered in this section may, in general, be done anytime during the contract 

period.  

C. Key work sequencing constraints are detailed in Part 3, Execution: 
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PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

A. Tie-Ins 

 

01 13 00 - Maintenance of Plant Operations, Table A - Schedule of Tie-Ins 

Tie-In 

No. 
Tie-In 

Building/Location Facility Specific Remarks 

1 Refeed Package A: 

Primary Sludge Pump 

Station No. 2 Refeed 

• Facility can be without power for up to 6 hours. 

• Coordinate startup activities with ENGINEER and 

OWNER 

2 Refeed Package B: 

Influent Pump Station / 

Load Center 1 & 

Dewatering Building Re-

feeds.  

 

• Influent Pump Station is a critical facility that is in 

operation 24 hours per day / 7 days per week.  

o VFD for one of the large Influent Pumps (90 

Horsepower) in this facility must be on temporary 

power at all times during scheduled shutdown of 

this feed. 

o Shutdown of this feed must take place during low-

flow period of diurnal flow (between 2AM and 6AM). 

o Facility Power must be restored within 2 hours. 

3 Refeed Package C: 

Headworks Building 

Refeeds 

• Headworks is a critical process that is in operation 24 

hours per day / 7 days per week.  

o Temporary power must be fed to the step screen 

wash press panels at all times during a scheduled 

shutdown. 

o Scheduled shutdown of this feed must take place 

during low-flow period of diurnal flow (between 2AM 

and 6AM). 

o Facility power must be restored within 30 minutes. 

4 Refeed Package D: 

Chlorine Building / Load 

Center 4 Re-Feed 

• Ultraviolet Disinfection Facility is a critical process 

that is in operation 24 hours per day / 7 days per 

week. 

o Temporary power must be fed to the UV 

Disinfection Facility at all times during a shutdown. 

o Shutdown of this feed must take place during low-

flow period of diurnal flow (between 2AM and 6AM). 

o No facility downtime is allowed without a full plant 

shutdown 

▪ Full plant shutdown is discouraged.  

▪ If required, a shutdown must be coordinated in 

advance. Facility power must be restored within 

30-minute.  

5 Refeed Package E: 

Existing Blower / Load 

Center 2 Re-feed 

• Process can be without power for a maximum of 5 

hours.  

 

 

+ +  END OF SECTION  + + 
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SECTION 01 58 00 

IDENTIFICATION DEVICES 

PART 1 - GENERAL 

1.1     DESCRIPTION 

A. Scope:  Furnish and install signs, placards, and labels for safety equipment, hazards, 

and equipment and piping identification. 

1.2     SUBMITTALS 

A. Submittal shall be in accordance with the requirements of Section 01 33 00, Submittal 

Procedures. 

B. Shop Drawings: 

1. Provide manufacturer's literature showing available letter sizes and styles, standard 

and custom colors, and standard mounting details. 

2. Provide drawings showing layouts, actual letter sizes and styles, colors, and project-

specific mounting details. 

PART 2 - PRODUCTS 

2.1     MISCELLANEOUS SAFETY SIGNAGE 

A. Safety signs shall comply with the following standards: 

1. Occupational Safety and Health Administration (OSHA), Standards for General 

Industry, Subparts 1910.200 Hazard Communication (July, 1986) 

2. National Fire Protection Association (NFPA) Standard No. 704 - Label System 

3. Uniform Fire Code, Latest Edition 

4. Uniform Fire Code Standard 79-3 

B. Safety signs shall be of height and width required by layout and shall be formed from 

semi-rigid butyrate, polyethylene or fiberglass.  Lettering shall be 3-inches high and 

1/2-inch in stroke. 

C. Provide safety signs in accordance with the drawings and list in Section 01 58 00 SC, 

Identification Devices Schedule. 

2.2     IDENTIFICATION LABELS 

A. Pipe Labels and Flow Direction Arrows: 

1. Label, Lettering Color, Size and Placement: In accordance with ANSI A13.1, and as 

listed below. 

2. Process pipe color and label requirements per Section 40 05 10 PS, Pipe Schedule. 

3. Label Colors: 
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4. Label Size: 

 

Outside Diameter of 

Pipe Covering, 

inches 

Length of Color 

Field, inches 

Size of Letters, 

inches 

3/4 to 1-1/4 8 ½ 

1-1/2 to 2 8 3/4 

2-1/2 to 6 12 1-1/4 

8 to 10 24 2-1/2 

Over 10 32 3-1/2 

 

5. Label Placement: 

a. Labels shall be positioned on the pipes so they can be easily read. Proper label 

placement is on the lower side of the pipe if the employee has to look up to the 

pipe, on the upper side of the pipe if the employee has to look down towards 

the pipe, or directly facing the employee if on the same level as the pipe. Labels 

should be located near valves, branches, where a change in direction occurs, on 

entry/re-entry points through walls or floors, and on straight segments with 

spacing between labels that allows for easy identification. 

6. Material: Manufacture from or encase in outdoor grade plastic or vinyl that will resist 

damage or fading from washdown, sunlight, mildly corrosive atmosphere, dirt, 

grease, and abrasion. 

7. Message: Matching “Description” per Section 40 05 10 PS, Pipe Schedule. 

8. Labels: 

a. Snap-Around Type: Size for finished outside diameter of pipe and insulation. 

b. For 6 Inches and Over Diameter Pipe:  May furnish strap-on type fastened 

without use of tools with plastic or stainless steel straps. 

c. Firmly grip pipe so labels remain fixed in vertical pipe runs. 

9. Manufacturers and Products: 

a. T & B/Westline, Rariton, NJ, Model WSS Snap-Around 

b. Seton Name Plate Corp., New Haven, CT, Setmark Series 

c. Or equal 

B. Valve and Equipment Labels: 

1. Applies to valves and equipment with assigned tag numbers wherever specified. 

2. Lettering: Black bold face, 3/4-inch minimum high. 

3. Background: OSHA safety yellow. 

4. Materials: Either of the following: 

a. Aluminum or stainless steel base with a baked-on finish that is suitable for use 

on wet, oily, exposed, abrasive, and corrosive areas. 

b. Fiberglass with fiberglass-encased lettering. 

5. Furnish 1-inch margin on each end of label for mounting. On fiberglass labels furnish 

grommets at each end for mounting. 

6. Size: 

a. As appropriate for lettering provided.  

b. Provide same-size labels for equipment series which are adjacent. 

7. Message: Equipment names and tag numbers as used in Sections where equipment 

is specified and/or on Drawings. 

8. Manufacturers and Products: 

a. T & B/Westline Co., Rariton, NJ; Type KQ 

b. Seton Name Plate Corp., New Haven, CT; Style EB 

c. Or equal 



 

01 58 00-3 

  
Provo City February 2025 

Provo City Water Reclamation Facility Construction Documents 

 Phase 1 Electrical Refeed Packages A-E  

 

PART 3 - EXECUTION 

3.1     INSTALLATION OF SIGNS 

A. Install Fire Extinguisher location signs at all fire extinguisher locations, approximately 

12” above fire extinguisher mounting bracket. 

B. Install Exit Signs mounted to each door which leads to the outside of the building, on 

the panic bar side of the door, mounted to the door approximately 5’-6” above finished 

floor. 

C. Install all other signs at locations as shown on the drawings. Signs should be installed 

approximately 5’-6” off of finished floor, attached to doors where appropriate. Where 

two signs are indicated in the same location, signs should be mounted side-by-side, 

where possible. 

D. Install all signs plumb and level. They shall be attached with four stainless steel screws 

or anchor bolts as required for substrate. Provide theft/tamper-resistant fasteners on 

all signs.   

3.2     INSTALLATION OF PIPE IDENTIFICATION LABELS 

A. Provide pipe identification label with flow arrows on all exposed piping systems as 

follows: 

1. At all connections to equipment, valves, tees or wall penetrations. 

2. At intervals along piping not greater than 18 feet on center with at least one label 

applied to each exposed horizontal and vertical run of pipe. 

B. Install pipe identification labels after all painting has been completed. 

3.3     INSTALLATION OF EQUIPMENT IDENTIFICATION LABELS 

A. Install equipment identification labels on all equipment and valves which have been 

given a tag number in the Drawings or Specifications. Provide identification label which 

includes equipment name and tag number. 

B. Where no damage will be caused to equipment, mount equipment identification label 

directly to equipment. Otherwise, mount equipment identification labels to concrete 

equipment base or wall space. Install equipment identification label such that it is clear 

which piece of equipment is being labeled. 

C. Anchor to equipment or base for easy removal and replacement with ordinary hand 

tools. 

+ +  END OF SECTION  + + 
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DOCUMENT 01 78 51 

NOTICE OF SUBSTANTIAL COMPLETION 

 

 

 

 

PROJECT DESCRIPTION: Provo Water Reclamation Facility Phase 1 Electrical Refeed 

Packages A-E,  Bid No. PROVOEN202529386. 

This Notice of Substantial Completion applies to all work included under the Contract 

Documents or to the following specified parts thereof: 

 

(Insert description of applicable parts) 

  
The work described above and performed under this Contract has been reviewed and found 

substantially complete and the date of SUBSTANTIAL COMPLETION for this work is hereby 

established as:   .   

The guarantee period shall commence on this date. 

 

Definition of Date of Substantial Completion:  That Date certified by the OWNER/ENGINEER 

when the construction of the PROJECT, or a specified part thereof, is sufficiently completed in 

accordance with the CONTRACT DOCUMENTS so that the PROJECT, or specified part, can be 

utilized for the purpose for which it is intended. 

 

A list of items to be completed or corrected, which are connected to or affected by the work 

described above, is attached hereto.  The failure to include any items on such list does not 

alter the responsibility of the CONTRACTOR to complete all work in accordance with the 

CONTRACT DOCUMENTS.  The date of commencement of guarantee for items in the attached 

list will be the date of final acceptance, unless agreed otherwise in writing. 

PROVO CITY CORPORATION 

Owner 

 

By 

 

Title                       

ACCEPTANCE OF NOTICE 

Receipt of the above NOTICE OF SUBSTANTIAL COMPLETION is hereby acknowledged 

By ________________________________________  

this the _______day of  ________________ , ______ 

END OF DOCUMENT 

  

To:  
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DOCUMENT 01 78 52 

NOTICE OF FINAL ACCEPTANCE 

 

 

 

 

PROJECT DESCRIPTION: Provo City Water Reclamation Facility Phase 1, Electrical 

Refeed Packages A-E,  Bid No. PROVOEN202529386. 

A final inspection of the WORK completed under the Contract indicated above has been made 

and all WORK has been found to be completed.  All known changes to the WORK have been 

documented and approved at this time and to the best of our knowledge, information, and 

belief.  The work required by this Contract has been performed and completed in accordance 

with the approved DRAWINGS, SPECIFICATIONS, and other CONTRACT DOCUMENTS.  Final 

payment for the Contract has therefore been requested and should follow shortly. 

 

Thank you for your effort and cooperation towards the successful completion of this WORK. 

PROVO CITY CORPORATION 

Owner 

 

By 

 

Title                       

 

ACCEPTANCE OF NOTICE 

Receipt of the above NOTICE OF FINAL ACCEPTANCE is hereby acknowledged 

By ________________________________________  

this the _______day of  ________________ , ______ 

END OF DOCUMENT 

  

To:  

 

 



Notice of Final Acceptance 

01 78 52 - 2 

  
Provo City February 2025 
Provo City Water Reclamation Facility Construction Documents 

 Phase 1 Electrical Refeed Packages A-E 

 

THIS PAGE INTENTIONALLY LEFT BLANK 

 

 

 

  



 

01 79 00-1 

  
Provo City February 2025 

Provo City Water Reclamation Facility Construction Documents 

 Phase 1 Electrical Refeed Packages A-E  

 

SECTION 01 79 00 

TESTING, TRAINING AND STARTUP 

PART 1 - GENERAL 

1.1     GENERAL 

A. Scope: 

1. This section covers general equipment and system testing and startup requirements, 

services of the manufacturer's representatives and special coordinating services 

required of the CONTRACTOR that shall apply during construction and training of the 

OWNER's personnel for facilities operation.   

2. Specific testing and tracking procedures and requirements found in the Technical 

Specifications shall also apply. 

B. The CONTRACTOR shall inform all Subcontractors and manufacturers of the requirements 

herein and include the required services in their costs for the work specified in these 

Contract Documents.  Where a minimum amount of time is stated in the Technical 

Specifications for manufacturers' services, any additional time required to perform the 

specified services shall be provided at no additional cost to the OWNER. 

C. Scheduling: 

1. Equipment testing and plant startup are requisite to satisfactory completion of the 

Contract and, therefore, shall be completed within the contract time.   

2. All equipment testing and plant startup activities shall be realistically allowed for and 

shown on the CONTRACTOR's Construction Schedule, in accordance with Section 01 

32 13, Progress Schedule. 

3. All equipment testing and plant startup activities shall be scheduled in conformance 

with the restrictions specified in Section 01 13 00, Special Project Constraints. 

D. Equipment testing shall be satisfactorily completed prior to commencing plant startup 

associated with the particular equipment item or equipment package.  The equipment 

shall not be considered ready for testing until the following conditions are satisfied: 

1. Manufacturer's certification of equipment installation has been accepted by the 

ENGINEER. 

2. Electrical and/or instrumentation Subcontractor certification of motor control logic 

has been accepted by the ENGINEER. 

3. Related Technical Submittals, O&M Manual and Final Shop Drawings have been 

accepted by the ENGINEER. 

4. Operator training services have been furnished by the CONTRACTOR (operational 

testing only). 

5. Testing procedures have been submitted in writing and accepted by the ENGINEER in 

accordance with Section 01 33 00, Submittal Procedures.  All testing procedures and 

results shall be submitted in writing. 

E. The requirements of plant startup specified herein shall also apply to the startup of 

individual treatment plant processes and facilities. 
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F. Startup Plan: 

1. Not less than 3 months prior to initial equipment or system startup, the 

CONTRACTOR shall submit to the ENGINEER for review, a detailed Facilities Startup 

Plan for the associated items of equipment and/or systems. 

2. The Startup Plan shall include:  

a. A detailed sub-network of the CONTRACTOR's Construction Progress Schedule 

including the following activities:   

1) Manufacturer's Services;  

2) Installation Certifications;  

3) Operator Training;  

4) O&M Manual;  

5) Functional Testing;  

6) Performance Testing;  

7) Operational Testing;  

8) All other activities necessary to affect a coordinated and successful Testing, 

Training and Startup. 

b. Written testing plan with proposed data logs for each item of equipment to be 

tested. 

c. A discussion of any coordination required with the Owners staff and/or any 

system or equipment outage requirements. 

d. The Plan shall be updated and/or revised as necessary prior to subsequent 

Construction Progress Meetings. 

e. Testing shall not be scheduled earlier than 30 days after approval of the Plan. 

1.2     SERVICES DURING CONSTRUCTION 

A. General: 

1. Manufacturer’s Representative: 

a. The CONTRACTOR shall provide the services of competent and experienced 

technical representatives of the manufacturers of all equipment and systems 

furnished under the contract, for as many days as may be necessary for 

assembly, installation, testing assistance and operator training. 

b. Manufacturer's field representatives shall observe, instruct, guide, and direct 

CONTRACTOR's erection or installation procedures, or perform an installation 

check, as required.   

c. In each case, the CONTRACTOR shall arrange to have the manufacturer's 

representative revisit the job site as often as necessary until operator training is 

complete and testing and startup problems have been resolved to the satisfaction 

of the ENGINEER.   

d. This requirement applies to manufacturers of all equipment furnished (excluding 

manually operated valves smaller than 24 inches in size, and any other items of 

equipment specifically exempted by the ENGINEER in writing), whether or not 

specifically set forth in the Technical Specifications.   

e. The CONTRACTOR shall maintain a service record on each item of equipment and 

shall deliver these service records to the ENGINEER prior to acceptance of 

operational testing. 

B. Fulfillment of Specified Minimum Services: 

1. The CONTRACTOR shall obtain prior written approval from the ENGINEER for 

providing manufacturers' services.   
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2. All requests to the ENGINEER for prior approval shall (1) be in writing, (2) be 

submitted not less than 10 calendar days prior to the providing of the subject 

services, (3) state the service to be provided, and (4) state the reason(s) why the 

timing of the service is appropriate.   

3. Request made to the ENGINEER less than 10 calendar days prior to the 

manufacturers' services may not receive consideration and response prior to the 

times the services are provided.   

4. Visits of manufacturers and their representatives to the jobsite or training classroom 

without prior approval as provided herein may not act to fulfill the specified minimum 

man-day requirements. 

C. Certificate of Proper Installation: 

1. Equipment requiring factory tests shall not be delivered to the jobsite until the 

CONTRACTOR submits acceptable certified test results to the ENGINEER. 

2. Equipment shall not be considered ready for functional testing until after the 

following certifications have been submitted and accepted by the ENGINEER.   

a. Manufacturer Representatives: 

1) The CONTRACTOR shall require that each manufacturer's representative 

furnish to the ENGINEER a written and signed report addressed to the OWNER 

certifying that the equipment has been properly installed, adjusted, 

lubricated, is in accurate alignment, is free from any undue stress imposed by 

connecting piping or anchor bolts, has been operated satisfactorily under 

full-load conditions and is ready for full-time operation.   

2) For pumps, compressors, blowers, engines, motors, and other rotating or 

reciprocating equipment, the report shall certify that the equipment operates 

within the manufacturer's allowable limits for vibration.   

3) The report shall also certify that all controls, protective devices, 

instrumentation, and control panels furnished as part of the manufacturer's 

equipment package are properly installed and calibrated; and that the control 

logic for equipment startup, shutdown, sequencing, interlocks, and 

emergency shutdown has been tested and is properly operating.   

4) The CONTRACTOR shall also sign said certification.   

5) The CONTRACTOR shall submit "Manufacturer's Certification of Proper 

Installation" on the OWNER form. 

b. Electrical and Instrumentation Subcontractor: 

1) The CONTRACTOR shall require that the electrical and/or instrumentation 

Subcontractor shall furnish a written and signed report to the ENGINEER 

certifying that the motor control logic for the equipment item that resides in 

motor control centers, control panels, control boards, microprocessors, 

distributed processing units, computers, and the like furnished by the 

electrical and/or instrumentation Subcontractor has been properly tested and 

calibrated.  

2) The report shall certify that the control logic for equipment startup, shutdown, 

sequencing, interlocks, and emergency shutdown has been tested and is 

properly operating.   

3) The CONTRACTOR shall also sign said certification. 

1.3     STARTUP AND TESTING 

A. General: 

1. The CONTRACTOR shall provide the effective coordination of all parties necessary for 

the successful project startup. 
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2. The ENGINEER shall not be responsible to instruct the CONTRACTOR in the startup of 

the project, however, the ENGINEER will be available prior to and during startup to 

provide operational and technical support to the CONTRACTOR. 

3. The CONTRACTOR shall furnish all labor, consumables (power, water, chemicals, air, 

etc.) tools, equipment, instruments, and services required and incidental to 

completing all functional, performance and operational testing of installed equipment. 

4. The CONTRACTOR shall submit the proposed test procedures to the ENGINEER for 

review at least 30 days prior to testing. 

5. The CONTRACTOR shall give the ENGINEER written notice confirming the date of 

testing at least five working days before the time the equipment is scheduled to be 

tested. 

6. All testing shall be witnessed by the ENGINEER to be considered valid. 

7. Test Reports: 

a. CONTRACTOR shall submit written detailed results of all functional, performance 

and operational testing.   

b. Upon successful completion of Operational testing all equipment installation, 

testing and maintenance records shall be submitted to the ENGINEER.   

c. Said records shall be bound separately for each piece of equipment or system and 

shall be collected by type of record. 

8. For factory tests, written test results shall be submitted to the ENGINEER at least 10 

days prior to shipment. 

B. Functional testing: 

1. All items of mechanical and electrical equipment shall be functionally tested by the 

CONTRACTOR after installation for proper operation.   

2. A minimum of ten (10) days prior to the start of functional testing, the CONTRACTOR 

shall submit interconnection diagrams for the equipment and for the alarms, controls 

and instruments associated with the equipment.  This requirement shall not relieve 

the CONTRACTOR of meeting any requirements in the technical specifications for 

earlier submittal of the interconnection diagrams. 

3. Minimum Test Requirements 

a. The functional test of each piece of mechanical equipment shall continue for not 

less than eight (8) continuous hours without interruption. 

b. The functional test shall include checking for proper rotation, alignment, speed, 

flows, pressure, vibration, sound level, etc.  Initial equipment and system 

adjustment and calibrations shall be performed in the presence of and with the 

assistance of the manufacturer's representative. 

c. The functional test shall include a demonstration of the proper performance of all 

alarms, local and remote controls, instrumentation, equipment functions, and all 

other electrical, mechanical and piping systems. 

d. All parts shall operate satisfactorily in all respects, under continuous full load, and 

in accordance with the specified requirements, for the full duration of the 

eight-hour test period. 

e. If any part of a unit shows evidence of unsatisfactory or improper operation 

during the eight-hour test period, correction or repairs shall be made and the full 

eight-hour test operation, as specified herein, shall be repeated after all parts 

operate satisfactorily. 

C. Performance testing: 

1. Where performance testing is required by the Technical Specifications, the testing 

shall be supervised by the manufacturer's representative.  These services shall 

continue until such times as the applicable equipment or system has been 
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successfully tested for performance and has been accepted by the ENGINEER for 

operational testing. 

2. Performance testing shall take place after functional testing is successfully completed 

in accordance with Article 1.3 B. 

3. Performance testing shall demonstrate that the equipment meets all performance 

requirements specified. 

D. Startup/operational testing: 

1. Upon successful completion of operator training and the functional, performance and 

leakage testing, the CONTRACTOR shall startup the plant facilities and test the 

equipment operation and performance by conducting a seven (7) day, continuous 

operational test of the completed facilities as an operational process unit to 

demonstrate to the ENGINEER's satisfaction that all equipment and systems required 

by these specifications will operate in the manner in which they are intended to 

perform. 

2. The OWNER will provide CONTRACTOR-trained operating personnel for the duration 

of the operational test.  Said operation shall be conducted and under the supervision 

and direction of the CONTRACTOR and/or manufacturer's representative. 

3. Operational Defects: 

a. All defects in materials or workmanship which appear during the operational test 

shall be immediately corrected by the CONTRACTOR.   

b. In the event of a malfunction or deficiency that results in shutdown or partial 

operation of a system or process unit or results in performance that is less than 

that specified, the startup duration shall be repeated for that corresponding 

system or process unit and any other affected equipment so its proper operation 

and performance as required by the Contract Documents is demonstrated for a 

minimum of seven (7) continuous and trouble free days. 

4. If the operational test is interrupted through no fault of the CONTRACTOR the test 

may resume at the earliest mutually agreeable time. 

5. No unit process or part thereof shall be placed in service until it has successfully 

completed operational testing. 

6. During plant startup, the CONTRACTOR shall provide the appropriate construction 

trades and the services of authorized Manufacturer's representatives for operational 

testing and as necessary, to correct faulty equipment operation. 

7. After completion of all startup/operational testing, the CONTRACTOR shall repaint, 

hose, scrub, clean up and otherwise return the work to a "like new" condition, prior 

to OWNER acceptance. 

1.4     TRAINING OF OWNER PERSONNEL 

A. General: 

1. Operation and maintenance training of OWNER's personnel shall be provided for 

mechanical, electrical, instrumentation and control equipment as listed in this section 

or elsewhere in the specifications.   

2. For the purposes of this requirement, operations training is considered to be separate 

from maintenance training. Instructions are to be tailored to the needs of each 

group.  

3. These training services shall be conducted by the manufacturer's representative and 

shall ensure measurable and observable means that OWNER personnel are qualified 

to perform equipment task requirements, including essential knowledge, skills and 

abilities. 
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4. Training shall be conducted by competent representatives who are certified by the 

manufacturer to be thoroughly familiar with the subject matter as well as 

instructional methods. 

5. Training materials shall be submitted to the OWNER (see Paragraph 1.4 C below) for 

review.  Acceptance of training materials is required prior to start of training. 

6. All training shall be completed prior to beginning operational testing. 

7. The OWNER shall have the right to videotape any or all training sessions or may 

designate separate sessions or portions thereof for the sole purpose of videotaping. 

B. Training coordinator: 

1. The CONTRACTOR shall designate and provide one or more persons to be responsible 

for coordinating and expediting training duties.   

2. The person or persons so designated shall be present at all training coordination 

meetings with the OWNER. 

C. Training schedule: 

1. The CONTRACTOR's coordinator shall coordinate the training periods with OWNER’s 

personnel and manufacturer's representatives and shall submit a training schedule 

and the training materials for each piece of equipment or system for which training is 

to be provided.   

2. The training schedule shall be submitted not less than 21 calendar days prior to the 

time that the associated training is to be provided and shall be based on the then 

current Plan of Operation. 

3. Equipment and/or systems shall be deemed suitable for use in training upon 

satisfactory completion of functional testing. 

4. All training with regards to a unit process or part thereof shall be completed prior to 

the start of operational testing. 

5. A schedule of equipment training will be provided for each package. See Section 01 

79 00 SC, Testing, Training, and Startup Schedule. 

6. The CONTRACTOR shall provide distinct and separate training sessions for both 

operations and maintenance personnel, meeting the following criteria: 

a. Maintenance Training: 

1) Maintenance training shall be provided for each unit operation identified for 

operational training.   

2) The CONTRACTOR shall provide two (2) separate training sessions on a 

schedule agreed to by ENGINEER and OWNER.   

3) Training shall emphasize theory of operations, troubleshooting, and 

preventative maintenance and repair procedures.   

4) The discussion shall encompass issues relating to instrumentation, electrical, 

and mechanical systems. 

b. Operations training: 

1) Operations training shall be provided for each unit of operation.  

2) The CONTRACTOR shall provide two (2) separate training sessions for each 

three (3) operating shifts.   

3) Sessions are to be provided on Wednesdays between 6:00 a.m. and 12:00 

p.m. 

c. Training session schedules shall be approved by the ENGINEER.   

d. Training shall emphasize theory of operations, startup instructions, emergency 

and normal shutdown instructions, lockout procedures, troubleshooting, 

preventative maintenance, and alarm and control logic. 

7. The CONTRACTOR shall confirm each training period a minimum of three working 

days prior to the schedule time. 
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8. If a manufacturer's representative fails to conduct a scheduled training class, the 

CONTRACTOR hereby agrees to compensate the OWNER for labor costs, including 

overhead, for all OWNER personnel in attendance for the entire scheduled training 

period. 

9. If the CONTRACTOR or the manufacturer's representative fails to provide training 

that qualifies the OWNER personnel to perform equipment task requirements, the 

CONTRACTOR hereby agrees to provide remedial training to ensure OWNER 

personnel proficiency at no additional cost to the OWNER. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1     RECORD KEEPING 

A. The CONTRACTOR shall maintain as a minimum, the following records: 

1. Equipment manufacturer's shop drawings. 

2. Daily logs indicating all equipment testing and startup activities. 

3. Log and time sheets of all manufacturer's representatives performing services on the 

jobsite. 

4. Updated equipment testing and startup schedules. 

5. Records of system cleaning. 

6. Hydrostatic and pressure test records. 

7. Equipment alignment and vibration measurements and corrective actions. 

8. Equipment lubrication records. 

9. Insulation resistance measurements. 

10. Electrical phase, voltage and amperage measurements. 

11. Electrical breaker inspection, test, and adjustment records. 

12. Logs of abnormal circuits and lifted wires. 

13. Testing and validation of all central and alarm functions. 

14. Data sheets of all testing and calibration of instrumentation devices and control loops 

including documentation of set points. 

15. Equipment and system release logs (from construction to startup). 

16. Daily work reports. 

3.2     GENERAL PROCEDURES 

A. The general work procedures listed below outline the work to be performed by the 

CONTRACTOR.  Additional procedures applicable to specific equipment items are 

specified elsewhere. 

B. Technical assistance and support: 

1. Obtain the assistance of the appropriate construction trades and the manufacturer or 

vendor, as required for technical assistance during equipment installation, testing, 

and startup by the CONTRACTOR and for training of the OWNER's Operation and 

Maintenance personnel. 

2. Furnish names and telephone numbers of manufacturer's and vendor's current 

technical service representatives for use by the ENGINEER. 

C. Instructions: 
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1. Maintain an adequate manufacturer's instruction file so that the information will be 

readily available during equipment testing and startup. 

2. Prior to equipment testing, finalize, and transmit to the ENGINEER the applicable 

technical manuals as required under Section 01 33 00, Submittal Procedures of the 

Contract Specifications. 

D. Removal of rust preventives: 

1. Prior to equipment testing, remove all rust preventives and oils used to protect the 

equipment during the construction period whenever these protective materials will be 

detrimental to operation or equipment maintenance. 

E. Lubricants: 

1. At least 60 days prior to startup, provide a list of the manufacturer's recommended 

lubricants for use in the plant.  All equipment lubrication shall be listed with the 

lubricant types and quantities recommended and approved by the equipment 

manufacturers. 

2. Provide the necessary lubricants for startup and the initial 60 days of operation. 

3. Flush systems and install the initial charge of all lubricants.  Dispose of flushing oil in 

accordance with applicable regulations. 

4. The CONTRACTOR shall lubricate the equipment in accordance with the 

manufacturer's recommendations until the equipment is accepted by the OWNER. 

5. Maintain a lubrication record for each item of equipment.  The CONTRACTOR shall 

submit the lubrication records to the ENGINEER prior to equipment testing. 

F. Packing and seals: 

1. Install, adjust, and replace packing, mechanical seals, and accessories, as necessary, 

during the equipment testing and startup period. 

2. Adjust seal water and flushing water flow rates in accordance with the equipment 

manufacturer's recommendations. 

G. Removal of temporary bracing: 

1. Prior to equipment testing, remove all temporary supports, bracing, or other foreign 

objects that were installed in vessels, transformers, rotating machinery, or other 

equipment to prevent damage during shipping, storage, and erection, and repair any 

damage sustained. 

H. Rotation, alignment, and vibration: 

1. Prior to equipment testing, check rotating machinery for correct direction of rotation 

and for freedom of moving parts before connecting the driver. 

2. Prior to equipment testing, perform the cold alignment and hot alignment to the 

manufacturer's tolerances. 

3. Prior to equipment testing, test equipment vibration and correct any vibration in 

excess of the manufacturer's recommendation. 

I. Tie-ins at the contract limits: 

1. Provide proper notification, preparation, and coordination for safe tie-ins and minimal 

interference with the plant operation. 

2. Obtain approval and make the necessary tie-ins at the unit limits as required by the 

Contract Documents and as approved by the ENGINEER. 

3. Prior to startup, remove the temporary blind flanges, plugs, bulkheads, seals, etc. 
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3.3     SPECIFIC PROCEDURES 

A. In addition to the work responsibilities described in paragraph 3.2, the procedures 

outlined below further define the work responsibilities of the CONTRACTOR for specific 

systems and items of equipment. 

B. Mechanical equipment: 

1. Level baseplates and soleplates and grout under all load bearing surfaces. 

2. Install suitable supports and flexible connections to alleviate any piping stresses that 

may be imposed on pumps, compressors, and drivers. 

3. In accordance with the manufacturer's recommendations, chemically clean lube oil, 

seal oil, and cooling systems.  Dispose of waste and cleaning media in a manner that 

is acceptable to and approved by the OWNER and applicable regulatory agencies. 

4. In accordance with the manufacturer's recommendations, charge the lube oil, seal 

oil, and cooling systems with flushing media and circulate for cleaning purposes.  

Dispose of any flushing media in a manner that is acceptable to and approved by the 

OWNER and applicable regulatory agencies. 

5. Charge the lube oil systems, seal oil systems, and cooling systems with the amount 

and type of operating oil or coolant recommended by the manufacturer. 

6. Operate the equipment and check for excessive vibration, abnormal operating noises, 

overheating and lubricant leakage, etc., and test any safety shutdown/alarm devices 

for proper operation, and make any operating tests required by the ENGINEER.  The 

adjustments required for proper operation shall be made prior to operational testing. 

7. Utilize manufacturer's representative for technical assistance during installation and 

startup. 

8. Prior to startup, all sidewalks, gratings, handrails, safety chains, safety shields, etc., 

shall be installed. 

9. Prior to startup, demonstrate to the ENGINEER's satisfaction that all chemical 

solution pipelines are connected to the intended tank(s), feeder(s), pump(s), and 

application points, and that the pipes, appurtenances contained therein and diffusers 

will operate at the intended flow rates. 

10. Prior to startup, the applicable safety equipment, emergency shower and eyewash 

units, fire extinguishers, fire suppression equipment, self-contained breathing 

apparatus, toxic and/or combustible gas detectors (including the respective personnel 

warning system), protective clothing, emergency repair kits, etc., shall be installed in 

an acceptable manner-subject to the ENGINEER's approval, and be fully ready for 

operation. 

11. All safety hazards, e.g., exposed drive shafts or rotating equipment members, 

exposed electrical circuitry, open electrical junction boxes and panels, improperly 

supported piping and conduits, missing safety devices, etc., shall be corrected prior 

to supplier training of the OWNER's personnel. 

12. The CONTRACTOR shall perform a comprehensive safety inspection and correct any 

safety deficiencies found before implementing plant startup. 

13. Roadways that are required for ambulance service, fire fighting access, delivery of 

treatment chemicals and supplies, and disposal of the treatment byproducts shall be 

completed prior to startup. 

14. Prior to startup, install all warning and safety signs, labels, and devices. 

C. Tanks: 

1. Test all tanks and internals, as required to demonstrate conformance to the Contract 

Documents.  Dispose of test media in a manner that is acceptable to and approved 

by the OWNER and the applicable regulatory agencies. 
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2. Prior to startup, conduct chemical cleaning or flushing operations as specified.  

Dispose of wastes and cleaning media in a manner that is acceptable to and 

approved by the OWNER and the applicable regulatory agencies. 

3. Prior to startup, install all chemical identification, warning, and safety signs and 

labels. 

D. Electrical power and lighting systems: 

1. Provide the ENGINEER with 3-day advance notification in writing of the test schedule. 

 The CONTRACTOR is advised that the tests shall be witnessed by the ENGINEER. 

2. Perform insulation resistance tests on all wiring 120 volt and larger.  Do not meggar 

instruments or solid-state devices. 

3. Perform insulation resistance tests on all motor and transformer windings from phase 

to phase and phase to ground. 

4. Perform grounding system tests to determine the continuity of connections and the 

value of resistance to ground. 

5. Fill electrical gear with oil and/or other media as recommended by the equipment 

manufacturer. 

6. Prior to substantial completion and startup, test and set switchgear and circuit 

breaker relays for proper coordination and operation. 

7. The CONTRACTOR shall obtain the services of a qualified "independent testing 

service", member of the National Electric Testing Association, to perform a 

thermographic survey on all switchgear buses, insulators and power connections 

when energized and under at least 20 percent load.  Significant hot spots shall be 

further checked by infrared pyrometer for exact temperature rise. The CONTRACTOR 

shall troubleshoot and correct the thermographic hot spots.  Correction shall be 

verified by repeating the thermographic survey at no additional cost to the OWNER. 

8. The CONTRACTOR shall obtain the services of a qualified "independent testing 

service", member of the National Electric Testing Association, to inspect and test the 

protective relays and the 800-ampere and larger drawout breakers for proper 

installation, adjustment, and operation in accordance with the manufacturer 

recommendations. 

9. The CONTRACTOR shall obtain the services of a qualified "independent testing 

service", member of the National Electrical Testing Association, to perform DC high 

potential tests on all cables that will operate at more than 2,000 volts to ground. 

10. Obtain local electrical inspector's approval where required. 

11. Energize all substations, with approval of the Utility Company and the ENGINEER 

after completion of all electrical testing. 

12. Prior to startup, perform tests and adjustments on all switchgear and motor control 

equipment to demonstrate proper operation and conformance to the Contract 

Documents and manufacturer's recommended settings. 

13. Prior to startup, test installation of emergency power and lighting systems for proper 

operation, including light intensity. 

14. Prior to startup, provide the ENGINEER with a record of all test data and the work 

completed. 

15. Vacuum clean all electrical equipment prior to startup and acceptance. 

E. Piping systems: 

1. Provide the ENGINEER with 3-day advance notification in writing of test schedule. 

2. Hydrostatically or pneumatically test all piping as required by the codes and contract 

documents. 

3. After successful testing of the piping, slowly drain the system and then flush the 

system.  Orifice plates shall be installed after testing.  If installed with the piping, 
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they will be removed and replaced with spacers or pipe spools of equal length prior to 

the pressure test. 

4. Dewater the system, remove blind flanges, and perform tightness tests, as required 

by the ENGINEER. 

5. Insulate or paint piping, flanges, threaded joints, or field welds after the specified 

testing of each item has been completed unless instructed otherwise by the 

ENGINEER. 

6. Leave exposed all welded joints (longitudinal, girth, and nozzle) in underground 

piping that have not been shop tested until the specified testing has been completed. 

 After final testing of these joints, cover the system. 

7. Prior to substantial completion and startup, check pipe hangers, supports, guides, 

and pipe specialties for the removal of all shipping and erection stops and for the 

correctness of the cold and hot settings for the design service, make adjustments as 

necessary to obtain proper installation.  Provide the ENGINEER with instructions for 

the hot settings. 

8. As necessary during equipment testing and at the end of substantial completion and 

startup, clean or replace the screens and filter elements as appropriate for the filter 

type and service. 

9. Prior to startup, verify, to the extent required by the ENGINEER, that specified valve 

packing has been provided on valves installed in the plant. 

10. Prior to startup, install all of the valve and piping system identification labels. 

11. Prior to startup, check and record the position of all process system valves. 

12. Prior to startup, correct support, vibration, and thermal expansion problems detected 

during the preliminary equipment testing. 

13. Prior to the startup, retorque all hot and cold service bolting as required to ensure a 

permanent and proper installation. 

14. Prior to startup, demonstrate to the ENGINEER's satisfaction that each piping system 

(e.g., chemical, sample, utility, irrigation process, etc.) functions as designed and 

required by the Contract Documents. 

+ +  END OF SECTION  + + 
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SECTION 02 41 00

DEMOLITION

PART 1 - GENERAL

1.1     DEFINITIONS

A. “Demolish”:  CONTRACTOR shall remove from the site as property of CONTRACTOR. Demolition 
includes disconnecting, removal, loading, repairs, cleanup, transportation, unloading, disposal 
permits and fees, disposal, and all other items required to remove the material from the site.

B. “Salvage”: CONTRACTOR shall remove from area of Work and place in location designated by 
ENGINEER. Equipment is property of OWNER. Salvage includes disconnecting, removal, repairs, 
cleanup, loading, transportation, unloading, and all other items required to remove and 
relocate the material.

C. “OWNER to Remove”: OWNER will remove from area of Work prior to CONTRACTOR 
commencing demolition Work for this area.

D. “Relocate”: CONTRACTOR shall relocate material shown to new locations shown on Drawings or 
stated herein.  Relocation includes disconnecting, removal, reconnecting, attaching, repairs, 
and all other items required to relocate material to new location.

E. “Abandon”:  CONTRACTOR shall disconnect and leave in place as specified.

F. “Materials”: Any and all items and objects that are scheduled, specified, or shown to be 
demolished, salvaged, removed, relocated, or abandoned.

1.2     SUBMITTALS

A. Submittal shall be in accordance with the requirements of Section 01 33 00, Submittal 
Procedures.

B. Action Submittals: 
1. Product Information: Grout, sealants, and bonding agents to be used for patching.

C. Informational Submittals:
1. Plan and schedule phased demolition, including limits of demolition, as part of and 

consistent with the progress schedule specified in Section 01 32 13, Progress Schedule.
2. Methods of demolition and equipment proposed to demolish materials.
3. Copies of any authorizations and permits required to perform Work.
4. Copies of Hazardous Materials Inspection Reports.
5. Repair procedures for demolition of materials beyond limits shown on Drawings.
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PART 2 - PRODUCTS

2.1     GENERAL

A. CONTRACTOR shall provide all materials and equipment in suitable and adequate quantity as 
required to accomplish the Work shown, specified herein, and as required to complete the 
Work.

PART 3 - EXECUTION

3.1     GENERAL

A. Drawings are based on available information. The Work may differ slightly from what is shown. 
CONTRACTOR shall be responsible for determining the work required by inspecting the site.

3.2     SAFETY REQUIREMENTS

A. All Work shall be done in conformance with all applicable rules and regulations pertaining to 
safety.

B. Hazardous Materials:
1. See General Conditions.
2. Existing facilities, or portions thereof, to be demolished may contain hazardous materials 

such as asbestos cement piping, residual chemicals in existing or abandoned piping, lead-
based paint, mercury seals, or other unknown hazardous materials. 

3.3     SEQUENCE

A. Be responsible for the sequence of Work.

B. Conform to constraints as specified in Section 01 13 00, Special Project Constraints.

3.4     COORDINATION

A. Coordination with ENGINEER:
1. Only materials specified herein, shown on the Demolition Photographs or the Drawings, or 

approved by ENGINEER in the field shall be demolished, salvaged, removed, relocated, or 
abandoned.

2. Verify materials scheduled to be demolished, salvaged, removed, relocated, or abandoned 
with ENGINEER prior to performing Work.

3. Do not remove materials without prior approval of ENGINEER.
4. Provide at least 3 working days’ notice to ENGINEER prior to start of Work.
5. Notify ENGINEER to turn off affected services or facilities before starting Work.
6. Provide temporary services during interruptions to affected services or facilities as 

acceptable to ENGINEER.
7. ENGINEER will indicate limits of Work if not clearly shown.

B. Coordination with Utility Owners:
1. Notify utility owners to turn off affected services or facilities before starting Work.
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2. Provide not less than 72 hours’ notice to utility owners prior to shutdown, unless otherwise 
directed by utility owners.

3. Provide temporary services during interruptions to affected services or facilities as 
acceptable to utility owners.

3.5     LIMITS

A. Drawings define minimum portions of materials to be demolished. Unless otherwise shown, 
rough cuts or breaks may be made to limits of demolition shown. If rough cuts or breaks are 
made exceeding limits shown, CONTRACTOR shall repair the cuts or breaks back to the 
dimensions shown on Drawings at CONTRACTOR’s expense.

B. If limits are not clear on the Drawings or Demolition Photographs, limits shall be as directed by 
ENGINEER.

C. All areas not within the limits of demolition Work shown on the Drawings, or as specified 
herein, shall be left undisturbed, unless necessary for demolition of materials.

3.6     DEMOLITION

A. General:
1. Inspect condition of materials to be demolished prior to bidding to assess potential for 

salvage value.
2. Remove all materials associated with existing equipment that is to be demolished.
3. Materials within limits of demolition will become the property of CONTRACTOR.
4. All materials from the demolition process shall be removed safely from the project site as 

soon as possible. They shall be disposed of in accordance with applicable federal, state, and 
city regulations. CONTRACTOR is responsible for determining these regulations and shall 
bear all costs associated with disposal of the materials.

B. Pavement and Curbs:
1. Curbs are to be demolished to the nearest joint(s)
2. Provide saw cut at all concrete and pavement surfaces and curb removal limits and where 

neat connection lines are required.
3. Surfaces exposed by demolition activities shall be repaired and finished to provide a 

uniform, smooth, level transition between adjacent surfaces.

C. Concrete, CMU, and Reinforcing:
1. In areas where concrete or CMU portions are to be removed from a structure, the edge of 

removal shall be cut with a concrete saw to leave a perpendicular edge or by core-drilling 
where a circular hole is required.

2. Damaged concrete shall be removed to solid concrete. Damaged concrete shall include 
concrete that is soft, spalled, cracked, or otherwise damaged as determined by ENGINEER.

3. Depth of removal shall be as determined by ENGINEER unless otherwise shown or 
specified.

4. Reinforcing shall be cut and removed unless otherwise shown or instructed by ENGINEER.
5. Spalled edges may require saw cutting at the discretion of the ENGINEER.
6. Protect adjacent structures and equipment from damage during Work.
7. Exposed surfaces following demolition activities shall be repaired and finished to provide a 

uniform, smooth, and level transition between adjacent surfaces.
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8. Remove and repair designated cracked and damaged concrete areas shown in accordance 
with this section and Section 03 30 00, Cast-in-Place Concrete.

D. Concrete Embedded Items:
1. Except for core drills, demolish anchor bolts, reinforcing steel, conduit, and other materials 

that are concrete embedded to a minimum of 1 inch below final finished surface. For core 
drills, coat rebar exposed by core drilling with System No. 304 in accordance with 
Section 09 90 00, Painting.

2. Plug empty pipes and conduits with fireproof sealant to maintain fire ratings for floors or 
walls.

3. Patching:
a. Demolish damaged concrete. Damaged concrete shall be removed to solid concrete. 

Damaged concrete shall include concrete that is soft, spalled, cracked, or otherwise 
damaged as determined by ENGINEER.

b. Coat with approved bonding agent.
c. Patch with non-shrink, nonmetallic grout.

E. Piping:
1. Pressurized Services: Install restrained caps or plugs at the demolished ends, unless 

otherwise shown.
2. Gravity Services: Install concrete plugs, 5-foot minimum length.

F. Utilities:
1. Excavate utility lines serving structures to be demolished.
2. Demolish electrical, sanitary, and storm drainage lines serving structures to be demolished.
3. Support or relocate utility lines exposed by Work.
4. For water and gas lines to be demolished or capped and terminated, provide a permanent 

leakproof closure. Closure type shall be as recommended by utility owner.

G. Electrical:
1. Remove conduits and wiring from materials to be demolished back to nearest junction box.
2. For existing circuits to remain operational, intercept existing conduit at the most 

convenient location, or as shown, and splice and extend conduit to new location. Install 
new conductors as required to accomplish intended results. New conductors shall be 
continuous without splices between junction boxes.

3. For existing circuits no longer needed, demolish conductors from conduits.
4. Demolish all surface-mounted conduit which is no longer needed.
5. For conduit below grade or concealed within walls, cap and abandon in place.

3.7     SALVAGE

A. Salvage materials for OWNER’s own use where shown.

B. Remove materials with extreme care so as not to damage.

C. Promptly remove materials from Work area.

D. Store materials in location designated by ENGINEER.

E. Clean and protect materials from dust, dirt, natural elements, and store as directed.
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3.8     RELOCATION

A. ENGINEER will determine condition of materials prior to removal.

B. Remove all materials associated with items to be relocated.

C. Existing materials shall not be damaged during removal.

D. Properly store and maintain materials in same condition as when removed.

E. Clean and protect materials from dust, dirt, natural elements, and store as directed.

3.9     ABANDONMENT

A. Structures: Break holes into or core drill floor slabs, catch basins, and other below-grade 
concrete structures to be abandoned in place to allow water to freely migrate through.

B. Piping and Conduits:
1. General: Piping and conduits to be abandoned shall be capped with a watertight plug at 

demolished end in a manner that will prevent entrance of soil, groundwater, or moisture.
2. Pressurized Services: Install restrained caps or plugs at the demolished ends, unless 

otherwise shown.
3. Gravity Services: Install concrete plugs, 5-foot minimum length.

3.10     REPAIR AND REPLACEMENT

A. Any damaged materials scheduled to be salvaged or relocated shall be repaired by the 
CONTRACTOR to the satisfaction of ENGINEER or replaced at the CONTRACTOR’s expense.

B. Any damage to areas not within the limits of demolition Work shown on the Demolition 
Photographs, Drawings, or as specified herein shall be repaired or replaced to original 
precontract conditions at the CONTRACTOR’s sole expense.

3.11     DISPOSAL

A. Dispose of materials offsite in licensed landfills and in accordance with all local, state, and 
federal regulations. CONTRACTOR is responsible for obtaining any and all necessary permits for 
disposal.

+ +  END OF SECTION  + +



02 41 00-6

Provo City February 2025
Provo City Water Reclamation Facility Construction Documents

Phase 1 Electrical Refeed Packages A-E 

THIS PAGE INTENTIONALLY LEFT BLANK







































































































































 

 

05 00 00-1 

  
Provo City February 2025 

Provo City Water Reclamation Facility Construction Documents 

 Phase 1 Electrical Refeed Packages A-E  

 

SECTION 05 00 00 

MISCELLANEOUS METALS 

PART 1 - GENERAL  

1.1     SUMMARY 

A. Work necessary to furnish and install, complete, fabricated metalwork and 

castings as shown or as required to secure various parts together and provide 

a complete installation. 

1.2     SUBMITTALS 

A. Submittal shall be in accordance with the requirements of 01 33 00, Submittal 

Procedures. 

B. Shop Drawings: Submit shop drawings for the fabrication and erection of the 

miscellaneous metal Work.  Include plans, elevations and details of sections and 

connections.  Clearly show all field connections. Show anchorage and accessory 

items.   

C. Product Data: Submit copies of manufacturer's specifications, load tables, 

dimensions, diagrams, anchor details, and installation instructions for 

manufactured products. 

D. Samples: Submit representative samples of manufactured products. 

1.3     QUALITY ASSURANCE  

A. Quality Control shall be in accordance with the requirements of 01 45 00, Quality 

Control. 

B. Field Measurements: Take field measurements prior to preparation of shop 

drawings and fabrication to ensure proper fitting of the Work. 

C. Shop Assembly: Preassemble items in the shop to the greatest extent possible, 

so as to minimize field splicing and assembly of units at the project site.  

Disassemble units to the extent necessary for shipping limitations.  Clearly mark 

units for reassembly and coordinated installation.  

D. Qualifications: Qualify welding operators in accordance with requirements of 

current AWS Standard Performance Qualification Procedures in the applicable 

structural welding code. 

1. Qualification Tests: Performed by a recognized testing laboratory. 

E. Certification: Certify welders of structural and reinforcing steel for all positions 

of welding in accordance with such procedure. 
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PART 2 - PRODUCTS  

2.1     GENERAL 

A. Like Items of Materials: Provide end products of one manufacturer in order to 

achieve standardization for appearance, operation, maintenance, replacement, 

and manufacturer’s service. 

B. Lifting Lugs: Provide on equipment and equipment components weighing over 

100 lb. 

C. Furnish miscellaneous items: 

1. Miscellaneous metalwork and castings as shown, or as required to secure 

various parts together and provide a complete installation. 

2. Items specified herein are not intended to be all-inclusive.  Provide 

metalwork and castings shown, specified, or which can reasonably be 

inferred as necessary to complete the project. 

2.2     MATERIALS  

A. Carbon steel structural shapes:  Refer to Section 05 10 00, Structural Steel. 

B. Stainless Steel: 

1. Plates and Sheets: ASTM A240, Type 304L or 316 

2. Structural shapes: ASTM A276, A479 or A1069, Type 304L or 316.  

3. Fasteners and fittings: ASTM A320, Type 316 

a. Where stainless steel bolts are in contact with dissimilar metals provide 

insulating sleeves and phenolic washers to electrically isolate the bolts 

and nuts.  

C. Aluminum, Structural Shapes and Plates:  Alloy 6061-T6, meeting Aluminum 

Assoc. Specification for Aluminum Structures 

D. Cast Iron: A48, Class 30  

E. Light Gauge Steel Framing:  

1. Manufactured by SSMA ICC ESR-3064P, or equivalent, to meet the 

requirements of AISI S100.  

2. ASTM A570 or A446 with a minimum yield strength of 33 ksi for 18 gauge 

and 20 gauge, 50 ksi for 14 gauge and 16 gauge.  

3. Framing members shall have the section properties as listed on the 

Drawings.  

F. High-Strength Threaded Fasteners:  Heavy hexagonal structural bolts, heavy 

hexagon nuts, and hardened washers, as follows:  

1. Quenched and tempered medium carbon steel bolts, nuts and washers, 

complying with ASTM A325 or:  

2. Quenched and tempered alloy steel bolts, nuts and washers, complying with 

ASTM A490.  

3. Provide two ASTM F436 washers for all bolts.  

4. Provide beveled washers at connections of sloped/tapered sections.  
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5. Unless noted otherwise, high-strength fasteners shall be used for all non-

stainless steel fasteners.  

G. Cast-in-Place Anchor Rods: 

1. ASTM F1554, Grade 36 with weldability supplement S1, galvanized, unless 

shown otherwise. 

2. Provide ASTM F436 washers at all nuts unless shown otherwise. 

3. Provide anchor bolt sleeves as required or as shown for location adjustment.  

4. Provide stainless steel anchors where shown on the Drawings or listed in 

another section.  

H. Galvanizing:   

1. Zinc coated hardware: ASTM A153. 

2. Fabrications: ASTM A123. 

3. Members designated as galvanized on the drawings or as directed by 

ENGINEER shall be galvanized after fabrication in accordance with ASTM 

A385.  Weight of zinc coating shall not be less than 2.5 ounces per square 

foot of actual surface and have a coating thickness of 0.0042 inch.  Coating 

weight will be subject to verification by ENGINEER. Thickness of coating will 

be measured by means of a magnetic thickness gauge.  

4. Each fabricated assembly shall be totally immersed in the galvanizing bath.  

The galvanizing procedure shall be such as to avoid distortion of the 

assembly.  Straightening of members after galvanizing will not be permitted.  

Assemblies shall be held in the galvanizing bath until the temperature of the 

assembly is equal to the temperature of the bath.  All deviations shall require 

approval by ENGINEER.  

5. Any galvanized surface which has the coating removed for any cause shall 

be touched up with a zinc-rich cold galvanizing compound so that the entire 

surface has a uniform coating of 2.5 ounces of zinc per square foot.  

6. Galvanized work shall be subject to inspection by ENGINEER at any time to 

ensure strict compliance with this specification.  Any areas found to show 

defects or signs of improper galvanizing application will be rejected.  Repairs 

shall be made by CONTRACTOR without additional cost to OWNER. 

I. Surface preparation and Finish:   

1. Steel: Where not indicated to be galvanized, steel shall be primed in the 

shop.  Comply with Section 09 90 00, Painting. 

2.3     ALUMINUM STAIR TREAD 

A. Extruded bearing bars positioned and locked by cross bars. Treads shall be 

manufactured with a defined visible abrasive nosing and end plates capable of 

welding or bolting to stair stringers.  

B. Material: 

1. All supports, cross members, etc. shall be aluminum 

2. Bearing bars:  Alloy 6061-T6 or Alloy 6063-T6, conforming to ASTM B221.  

3. Fasteners and fittings: ASTM A320, Type 316 

a. Where stainless steel bolts are in contact with dissimilar metals provide 

insulating sleeves and phenolic washers to electrically isolate the bolts 

and nuts. 
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C. Manufacturer: 

1. Grating Pacific 

2. Borden Metal Products 

3. Ohio Grating 

2.4     FABRICATIONS  

A. Miscellaneous Framings and Supports:   

1. Fabricate units to the sizes, shapes, and profiles shown, or if not shown, of 

the required dimensions to receive the adjacent gratings, plates, tanks, 

doors, or other work to be retained by the framing. 

2. Except as otherwise shown, fabricate from structural shapes, plates, and 

bars of compatible material, all-welded construction, using mitered corners, 

welded brackets and splice plates, and a minimum number of joints for field 

connection.  Cut, drill, and tap units to receive hardware and other items to 

be anchored to the work. 

3. Equip units with integrally welded anchors for casting into concrete or 

integrating into masonry.  Furnish inserts for casting in, if units must be 

installed after concrete or grout is placed.  Anchor spacing shall be 24" on-

center, unless otherwise shown. 

4. Galvanize where shown. 

B. Miscellaneous Fabricated Metals: 

1. The following additional items are listed as a guide.  Some items on list may 

not be required, and list may not be all-inclusive.  Submittal data for 

materials and products must be approved before they are incorporated in 

the work. 

a. Access Walkway 

b. Aluminum Stairways 

c. Float Switch Supports 

d. Lifting Eyes 

e. Pipe Supports 

f. Steel Bases and Anchors 

g. Weir Plates 

C. Stainless Steel Fabrication: Following welding fabrication all stainless steel 

assemblies shall be cleaned, descaled and passivated in accordance with ASTM 

A380.  

D. Anchors, Fasteners, and Fittings: Provide zinc-coated carbon steel for steel 

fabrications, and stainless steel for aluminum and stainless steel fabrications, 

unless shown otherwise. 

E. Pipe Sleeves 

1. Provide as follows: 

a. Hot-dip galvanized, Schedule 40 steel pipe sleeves where shown for 

piping passing through concrete or masonry. 

b. Holes drilled with rotary drill may be provided in lieu of sleeves in existing 

walls. 

c. Provide a center flange for water stoppage on sleeves in exterior or 

water-bearing walls. 
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d. Provide a rubber caulking sealant or a modular mechanical unit, as noted 

on the drawings, to form a watertight seal in the annular space between 

pipes and sleeves. 

1) Modular mechanical unit hardware to be zinc dichromate coated steel 

or galvanized steel 

PART 3 - EXECUTION  

3.1     FABRICATION 

A. General: 

1. Exposed Surfaces Finish: Smooth, sharp, well-defined lines. 

2. Provide necessary rabbets, lugs, and brackets so work can be assembled in 

neat, substantial manner. 

3. Conceal fastenings where practical. 

4. Drill metalwork and countersink holes as required for attaching hardware or 

other materials. 

5. Fabricate materials as specified. 

6. Weld connections, except where bolting is directed. 

7. Methods of fabrication not otherwise specified or shown shall be adequate 

for stress and as approved. 

8. Grind exposed edges of welds smooth on walkways, guardrails, handrails, 

stairways, channel door frames, steel column bases and where shown. 

9. Round sharp edges to 1/8-inch minimum radius.  Grind burrs, jagged edges, 

and surface defects smooth. 

B. Aluminum: 

1. Fabricate as shown, and in accordance with the Aluminum Association 

Standards and manufacturer’s recommendations as approved. 

2. Grind smooth sheared edges exposed in finished work. 

 

3.2     WELDING 

A. General 

1. Meet codes for Arc and Gas Welding in Building Construction of the AWS and 

AISC for techniques of welding employed, appearance, quality of welds 

made, and the methods of correcting defective work.   

2. Welding Surfaces: Free from loose scale, rust, grease, paint, and other 

foreign material, except mill scale which will withstand vigorous wire 

brushing may remain. 

3. A light film of linseed oil may likewise be disregarded. 

4. Do not weld when temperature of base metal is lower than zero degrees F. 

5. Finished members shall be true to line and free from twists. 

6. Prepare welds and adjacent areas such that there is: 

a. No undercutting or reverse ridges on the weld bead. 

b. No weld spatter on or adjacent to the weld or any other area to be 

painted. 

c. No sharp peaks or ridges along the weld bead. 

7. Grind embedded pieces of electrode or wire flush with adjacent surface of 

weld bead. 
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B. Welding Operators: As specified in paragraph 1.3 of this section. 

3.3     INSTALLATION  

A. Set units accurately in location, alignment, and elevation, level, plumb, true, 

and square, measured from established lines and levels.  Brace or anchor 

temporarily in formwork where units are to be built into concrete, masonry, or 

similar construction. 

B. Anchor securely as shown or as required for the intended use, using concealed 

anchors wherever possible. 

C. Fit exposed edges accurately together to form tight, hairline joints.  Do not weld, 

cut, or abrade the surfaces of galvanized or anodized units which are intended 

for bolted or screwed connections. 

D. Field Welding: Where field welding is necessary, grind joints smooth and touch-

up the shop paint.  Comply with the applicable provisions of AWS D1.1 for the 

procedures of manual shielded metal-arc welding, the appearance and quality 

of welds made, and the methods used in correcting welding.  

E. Field Coat all miscellaneous ferrous and steel metals per Specification Section 

09 90 00, Painting, System 300. 

F. Where aluminum is in contact with dissimilar metals, or embedded in masonry 

or concrete, protect surfaces with epoxy coating with 15-mil minimum dry film 

thickness as specified in Section 09 90 00, Painting, System 305. 

+ +  END OF SECTION  + + 
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SECTION 05 05 19 

ANCHORS, INSERTS, AND DOWELS 

PART 1 - GENERAL 

1.1     SUMMARY 

A. Section includes all post-installed anchors and inserts required to anchor parts of the 

Work to supporting concrete or masonry construction, and plaster. This section also 

includes adhesives for anchoring reinforcing dowels into existing concrete. 

1.2     REFERENCES 

A. American Society for Testing and Materials 

1. ASTM A36, Standard Specification for Carbon Structural Steel. 

2. ASTM A320, Standard Specification for Alloy-Steel and Stainless Steel Bolting for 

Low-Temperature Service.  

3. ASTM D746, Standard Test Method for Brittleness of Temperature of Plastics and 

Elastomers by Impact  

4. ASTM D1505, Standard Test Method for Density of Plastics by the Density-Gradient 

Technique  

5. ASTM D1525, Standard Test Method for Vicat Softening Temperature of Plastics  

B. 2018 International Building Code (IBC)  

C. American Concrete Institute (ACI) 

1. ACI 355.2, Qualification of Post-Installed Mechanical Anchors in Concrete  

2. ACI 355.4, Qualification of Post-installed Adhesive Anchors in Concrete  

1.3     SYSTEM DESCRIPTION  

A. Provide the size, type, and length of anchor shown on the drawings or, if not shown, as 

specified in the detailed section of these specifications.  

B. When the size, length or load carrying capacity of an anchor bolt, expansion anchor, 

toggle bolt, or concrete insert is not shown or specified, provide the size, length and 

capacity required to carry the design load times a minimum safety factor of 4.  

C. For equipment anchors, if the design load is not specified by the manufacturer, provide 

anchors of diameter no less than the diameter of the hole minus 3/16 inch. When the 

design load is not specified by the manufacturer, provide structural calculations in 

accordance with Section 01 61 00, General Product Requirements.  

1.4     SUBMITTALS  

A. Submittal shall be in accordance with the requirements of 01 33 00, Submittal 

Procedures. 
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B. Product Data: Submit for approval copies of material certification, International Code  

Council (ICC) Evaluation Service reports (ESR), manufacturer's specifications, load 

tables, dimension diagrams and installation instructions for the devices.  

C. Installer’s Qualifications: When installing adhesive anchors subject to sustained tension 

loading or when specifically noted in the Drawings, submit for approval copies of the 

installer’s qualifications certified by the ACI/CRSI Adhesive Anchor Installer Certification 

program.  

1.5     QUALITY ASSURANCE 

A. Quality Control shall be in accordance with the requirements of 01 45 00, Quality 

Control. 

B. Post-installed concrete anchors shall be ICC approved for seismic applications in cracked 

concrete and prequalified in accordance with ACI 355.2 or ACI 355.4. 

PART 2 - PRODUCTS 

2.1     ANCHOR BOLTS 

A. Nonsubmerged Use in areas of wet use, washdown areas, or areas outside heated 

buildings: 

1. Stainless steel Type 316, unless otherwise shown. 

2. Diameter, Length and Bend Dimensions:  As required by equipment or machinery 

manufacturer.  Unless otherwise required, provide 3/4 inch minimum diameter by 12 

inches long and other geometry as shown. 

3. Furnish ASTM A320 nuts and washers of same material for each bolt, unless 

otherwise shown.   

4. Provide sleeves as required or as shown for location adjustment. 

B. Submerged Use: 

1. Stainless steel Type 316, unless otherwise specified. 

2. Submerged use is defined as any connection 1 foot 6 inches below the normal water 

surface elevation in a water holding basin. 

3. As specified for non-submerged use, for equipment, machinery or other connections 

except as follows: 

a. Coating of anchor bolt threads is not required.  

b. Where threads are covered with fusion bonded coating, provide nut of proper size 

to fit and provide connection of equal strength to embedded bolt.  

C. For anchoring fabricated metalwork, structural steel, or other components where 

connections will be protected or dry: 

1. Galvanized Steel, 36 ksi, minimum.  

2. Minimum Size: 3/4 inch diameter by 12 inches long, unless otherwise shown. 

3. At base plates with grout pads, furnish two nuts and two washers per bolt of same 

material as bolt, unless otherwise shown. 

2.2     ANCHOR BOLT SLEEVE 

A. High Density Polyethylene Plastic: 



 

05 05 19-3 

  
Provo City February 2025 

Provo City Water Reclamation Facility Construction Documents 

 Phase 1 Electrical Refeed Packages A-E  

 

1. Single unit construction with deformed sidewalls such that the concrete and grout 

lock in place. 

2. The top of the sleeve shall be self-threading to provide adjustment of the threaded 

anchor bolt projection. 

3. Material requirements shall conform to the following: 

a. Plastic: High density polyethylene. 

b. Density: 0.956, ASTM D1505. 

c. Vicant Softening Point: 256oF, ASTM D1525 

d. Brittleness Temperature: 180oF, ASTM D746 

B. Fabricated Steel Sleeve: 

1. Material: ASTM A36 steel 

2. Dimensions, welding, and sizes as shown 

2.3     STAINLESS STEEL FASTENERS LUBRICANT (ANTISEIZING) 

A. Provide for stainless steel nuts and machined bolts, anchor bolts, concrete anchors, and 

all other threaded fasteners. 

B. Lubricant shall contain substantial amounts of molybdenum disulfide, graphite, mica, 

talc, or copper as manufactured by: 

1. Loc Tite Co., Permatex. 

2. Or equal 

2.4     CONCRETE INSERTS 

A. For vertical support of grating or floor plate, provide cast-in metal fabrications as shown. 

B. Except as permitted below, or as otherwise shown, provide malleable iron inserts for 

hanging piping and conduit from concrete ceilings and soffits. Comply with Federal 

Specification WW-H-171-E (Type 18). Provide those recommended by the manufacturer 

for the required loading.  

C. Obtain inserts in sufficient time so as not to delay concrete or masonry work. 

D. Product and Manufacturer: Provide inserts of one of the following: 

1. Figure 282, as manufactured by Anvil/Grinnell. 

2. Sharktooth Insert, as manufactured by Hohmann and Barnard, Incorporated 

3. No equal  

2.5     ADHESIVE (EPOXY) ANCHORS AND DOWELS 

A. Provide adhesive anchors where specifically shown and where adhesive anchors are 

allowed. Unless otherwise shown, adhesive anchors are allowed for anchoring: 

1. Supports for pipe, conduit, and electrical boxes, devices, and panels, on floors and 

walls 

2. Handrails, guardrails, sunshades, stairs,  

3. Fixtures and equipment on floors and walls, and 

4. Single pipes and conduits <2 inches in diameter to ceilings and soffits. 

B. Adhesive shall be epoxy resin.  Vinylester resin anchors are NOT allowed. 
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C. Product and Manufacturer: Provide one of the following: 

1. Installation to Concrete: 

a. HIT-HY 200 as manufactured by Hilti, Inc. 

b. SET-3G as manufactured by Simpson Strong-Tie, Inc. 

c. Or approved equal meeting ACI 355.4. 

2. Installation to solid-grouted Masonry: 

a. HIT-HY 270 as manufactured by Hilti, Inc.  

b. SET as manufactured by Simpson Strong-Tie, Inc.  

c. Or approved equal.  

2.6     EXPANSION ANCHORS 

A. Provide expansion anchors only where specifically shown or approved by ENGINEER. 

Unless otherwise shown, and except as noted below, expansion anchors are allowed for 

anchoring: 

1. Supports for pipe, conduit, and electrical boxes, devices, and panels, to floors and 

walls. 

2. Handrails, guardrails, and sunshades.  

3. Fixtures and equipment which have no moving parts, to floors and walls. 

B. Expansion anchors are NOT allowed in any submerged or chemical containment areas. 

C. Leveling nuts shall not be used with expansion anchors. If leveling nuts are required, 

provide adhesive anchors, unless otherwise shown.  

D. Wedge anchors: Provide one of the following: 

1. Installation to Concrete: 

a. Hilti Kwik Bolt TZ by Hilti, Inc. 

b. Strong-Bolt 2 by Simpson Strong-Tie, Inc. 

c. Or approved equal meeting ACI 355.2. 

2. Installation to solid-grouted Masonry: 

a. Hilti Kwik Bolt-3 by Hilti, Inc.  

b. Wedge-All by Simpson Strong-Tie, Inc.  

c. Or approved equal.  

E. Drop-in anchors, only where specifically shown on the drawings: Provide one of the 

following: 

1. HDI by Hilti, Inc.  

2. Drop-In by Simpson Strong-Tie, Inc. 

3. Or equal. 

2.7     SCREW ANCHORS  

A. Provide screw anchors only where specifically shown. Provide ICC approved screw 

anchors suited for seismic and cracked concrete applications.  

B. Installation to Concrete or Masonry:  

1. KH-EZ by Hilti, Inc.  

2. Titen HD by Simpson Strong-Tie, Inc.  

3. Or approved equal 
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2.8     TOGGLE BOLTS 

A. Provide toggle bolts only where specifically shown, to fasten single pipes and conduits <1 

inch and equipment weighing less than 50 lbs (4-bolts required) to hollow walls. 

B. Provide spring-wing toggle bolts, with two-piece wings, carbon steel bolts with zinc 

coating in accordance with Federal Specification FF-S-325. 

C. Product and Manufacturer: Provide toggle bolts of one of the following: 

1. The Rawlplug Company, Incorporated. 

2. Haydon Bolts, Incorporated. 

3. Or equal. 

2.9     OTHERS 

A. Powder actuated fasteners and other types of anchors not specified herein shall not be 

used, unless approved by ENGINEER. 

2.10     ACCESSORIES  

A. Provide Belleville washers, or approved equal, at anchorage connections used to transfer 

anchorage loads at sheet metal equipment housings.  

PART 3 - EXECUTION 

3.1     INSTALLATION OF ANCHORS 

A. Obtain anchor bolts in sufficient time so as not to delay concrete or masonry work. 

B. Adhesives shall be stored and installed at the service temperature ranges recommended 

by the manufacturer.  

C. Locate and accurately set the anchor bolts using templates or other devices as 

necessary. 

D. Protect threads and shank from damage during installation of equipment and structural 

steel. 

E. Post-installed anchors are NOT acceptable substitutes for cast-in-place anchor bolts. 

F. Assure that embedded items are protected from damage and are not filled in with 

concrete. 

G. Unless otherwise shown, the minimum diameter of anchor bolts for structural steel is 3/4 

inch, and for other applications, 3/8 inch. 

H. Unless otherwise shown, provide the following minimum embedment, where “d” is the 

nominal anchor diameter: 

1. Cast-in-place anchors: 12d. 

2. Adhesive anchors: 12d. 

3. Expansion anchors: 8d. 
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I. Unless otherwise shown, provide a minimum edge distance equal to six times the bolt 

diameter for adhesive anchors, eight times the bolt diameter for expansion anchors and 

a bolt spacing equal to twelve times the bolt diameter. 

J. Concrete shall have a minimum age of 21 days at the time of post-installed anchor 

installation.  

1. Concrete temperature at the time of adhesive anchor installation shall be at least 50 

degrees F.  

K. Existing reinforcing bars in the concrete structure may conflict with specific anchor 

locations.  Unless noted on the Drawings that the bars can be cut, the CONTRACTOR 

shall review the existing structural drawings and shall undertake to locate the position of 

the reinforcing bars at the locations of the concrete anchors by ferroscan, ground 

penetrating rebar (GPR), x-ray, chipping or other means. 

L. Drilling equipment used and installation of post-installed anchors shall be in accordance 

with the manufacturer's printed instructions.  

M. For the adhesive and expansion anchors, CONTRACTOR shall comply with the 

manufacturer's printed installation instructions on the drilled hole diameter and depth. 

N. CONTRACTOR shall properly clean out the hole utilizing a wire brush and compressed air 

in accordance with the manufacturer’s printed installation instructions to remove all loose 

material from the hole, prior to installing adhesive or expansion anchors. Drilled and 

cleaned anchor holes shall be protected from contamination until the anchor is installed. 

A drilled anchor hole shall be re-cleaned assuming the hole was just drilled, if in the 

opinion of ENGINEER or Inspector that the hole has become contaminated after initial 

cleaning. 

O. Unless otherwise indicated by the manufacturer, adhesive shall be dispensed through a 

tube or cartridge extension, beginning at the maximum depth of the hole and withdrawn 

as adhesive is injected, followed by insertion and rotating the anchor to the specified 

depth. Where necessary, spaces around anchors at the surface shall be sealed at 

horizontal to vertically overhead locations to prevent loss of the adhesive during curing.  

P. Anchors to be installed in the adhesive shall be clean, oil-free, and free of loose rust, 

paint, or other coatings.  

Q. Installed anchors shall be securely fixed in-place to prevent displacement. Unless shown 

otherwise on the Drawings, anchors shall be installed perpendicular to the concrete 

surface.  

R. Reinforcing adhesive dowel bars or all-threaded adhesive bars shall not be bent after 

being adhesively embedded in hardened, sound concrete.  

S. In lieu of the use of stacked standard washers, if threads of an anchor bolt protrude 

beyond the attachment, the installers shall use a fabricated filler plate of equal or greater 

size of the washer. Hole on the filler plate shall be 1/16" (or 2 to 3 mm) greater than the 

bolt size. Coat as appropriate in accordance with the material and installation location 

requirements. 
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3.2     FIELD QUALITY CONTROL 

A. Anchors shall be installed by qualified personnel in accordance with the manufacturer’s 

printed installation instructions. Installation of adhesive anchors shall be performed by 

personnel trained to install adhesive anchors.  

B. Installation of adhesive anchors horizontally or upwardly inclined to support sustained 

tension loads shall be performed by personnel certified by the ACI/CRSI Adhesive Anchor 

Installer Certification program.  

C. CONTRACTOR shall employ a special inspector to perform field inspection services in 

accordance with Chapter 17 of the IBC for all post-installed anchors.  

1. The special inspector must be periodically on the jobsite during post-installed anchor 

installation.  

2. Adhesive anchors installed to resist sustained tension loads shall be continuously 

inspected during installation by an inspector specially approved for that purpose by 

the building official.  

D. CONTRACTOR shall employ a testing laboratory to perform field quality testing of 

installed adhesive anchors. A minimum of 10% of randomly selected adhesive anchors 

and reinforcing dowel bars greater than 3/8-inch diameter are to be tension tested to the 

least of 50% of expected adhesive ultimate bond strength or 80 percent of steel yield 

strength of the anchor rod. Maintain the proof load at the required load level for a 

minimum of 10 seconds.  

1. Tension testing shall be performed in accordance with ASTM E488.  

2. The independent testing laboratory shall submit an anchorage testing plan for 

approval to ensure the testing requirements are fulfilled.  

3. If failure of more than 5 percent of the tested anchors or reinforcing dowel bars 

occurs, CONTRACTOR will be required to pay for the costs involved in testing the 

remaining 90%. 

a. Concrete cracking in the vicinity of the anchor after loading shall be considered a 

failure.  

E. CONTRACTOR shall correct improper workmanship, remove and replace, or correct as 

instructed by the ENGINEER, all anchors or bars found unacceptable or deficient, at no 

additional cost to the OWNER. 

F. The independent testing and inspection agency shall complete a report on each area. The 

report should summarize the observations made by the inspector and be submitted to 

ENGINEER. 

G. Provide access for the testing agency to places where Work is being produced so that 

required inspection and testing can be accomplished. 

+ +  END OF SECTION  + + 
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SECTION 09 90 00 

PAINTING 

PART 1 - GENERAL 

1.1     DESCRIPTION 

A. Scope: Provide and install coatings on all exposed surfaces as indicated herein, in other 

Specification Sections, and on the Drawings. 

1.2     QUALITY ASSURANCE 

A. Experience: Both Coatings Manufacturer and Coatings Installer shall have a minimum 

5 years’ experience in production and application, respectively, of specified products. 

Coatings Installer shall be approved and endorsed, in writing, by Coatings 

Manufacturer. 

B. Regulations: Meet federal, state, and local requirements which apply to the work, 

including, but not limited to those regulations limiting the emission of volatile organic 

compounds. 

C. Coatings Manufacturer Recommendations: Coatings Installer shall follow all 

recommendations of the Coatings Manufacturer regarding storage, handling, surface 

preparation, application of coatings, recoat times, environmental conditions during 

storage, preparation and application of coatings, and all other Coatings Manufacturer 

recommendations.   

D. Warranty: Both Coatings Manufacturer and Coatings Installer shall provide a 1-year 

complete replacement warranty for all coatings. Manufacturer shall provide 5-year 

warranty for long-term performance of coatings in addition to 1-year warranty. 

1.3     SUBMITTALS 

A. Shop Drawings:  Coatings Manufacturer shall submit for approval the following: 

1. Copies of Manufacturer's technical information and application instructions for each 

material proposed for use. Specify exactly which product is being proposed for each 

coating type (as specified below). This may be accomplished through a reference 

table along with information on the various products, or by a separate, tabbed 

section with information on products being submitted for each system in a separate 

tab of a binder. Submittal of general Manufacturer’s literature without detailing 

which product is proposed for each paint system will be unacceptable. 

2. Copies of Manufacturer's complete color charts for each coating system. 

3. Letter from the Coatings Manufacturer approving and endorsing Coatings Installer. 

4. Letter from Coatings Manufacturer stating that volatile organic compounds (VOCs) 

meet all Federal, State and Local requirements. 

5. Furnish copies of the final, approved submittal to the Coatings Installer so that it is 

clear which product is to be used for which each system. 

B. Reference Samples: 
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1. Provide reference samples of paint colors and textures as required by the 

ENGINEER. Reference samples will show the color and texture of the final paint to 

be applied and shall be approved by the ENGINEER prior to painting. Reference 

samples should be applied to similar substrates to the final surfaces to be painted. 

If ENGINEER chooses to forego reference samples, CONTRACTOR must receive the 

allowance to forego reference samples before painting begins or all painted surfaces 

will be re-painted at the ENGINEER’s discretion and at no additional cost to the 

OWNER. 

1.4     PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Protection: Protect all pre-coated items from coating damage during shipping. 

B. Store products in accordance with Manufacturer’s directions. 

C. Store products in a neat, orderly fashion. Protect products from damage. Protect 

storage area from damage from stored products.  

PART 2 - PRODUCTS 

2.1     PRODUCT AND MANUFACTURER:   

A. Provide coating types as listed in the following table. The systems referenced in the 

table are those provided by TNEMEC and Sherwin-Williams. If manufacturers other than 

TNEMEC or Sherwin Williams are desired, the CONTRACTOR shall submit equivalent 

paint systems. 

 

 

COATING TYPE DESCRIPTION Sherwin 

Williams 

Series 

TNEMEC 

SERIES 

Clear Polyamine 

Epoxy 

Clear Polyamine Epoxy, high solids, 

moisture resistant, designed as a 

one-coat wood sealer. 

GP3477 Series 201, 

Epoxoprime 

Acrylic Filler Waterborne Cementitious Acrylic 

designed for application on porous 

surfaces such as rough-faced 

concrete masonry units 

CementPlex 

875 

Series 130, 

Envirofill 

Interior Acrylic 

Latex 

Single component, finish as 

required 

ProMar 200 N/A 

Industrial Acrylic Single component, high density 

acrylic finish for interior, exterior 

surfaces 

Pro Industrial 

High 

Performance 

Acrylic 

Series 1029 

Interior Latex 

Primer/ Sealer 

Waterborne vinyl acrylic 

primer/sealer for interior gypsum 

wallboard/plaster. Capable of 

providing uniform seal and suitable 

for use with specified finish coats. 

ProMar 200 

Primer 

Series 115 
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Exterior Acrylic 

Latex 

Primer/Sealer 

Capable of providing uniform seal 

and suitable for use with specified 

finish coats. 

Extreme Bond 

Latex Primer  

Series 1028 

Polyamine Epoxy 

Sealer 

Waterborne Polyamine Epoxy, 

penetrating, flexible and low-odor 

primer designed for sealing porous 

substrates. 

Multi-Purpose 

Acrylic Primer 

Series 151, 

Elasto-Grip FC 

Acrylate Modified Waterborne Acrylate 

designed for application on porous 

surfaces such as rough-faced 

concrete masonry units or wood 

surfaces. Flexible and breathable, 

moisture and UV resistant. Matte 

Finish 

Loxon XP Series 156, 

Enviro-crete 

Polyamidoamine 

Epoxy  

Polyamidoamine Epoxy designed for 

use on steel or other ferrous metals 

not in contact with potable water 

but submerged or immersed in 

wastewater or non-potable water. 

 Series N69, 

V69 or L69 

(type per local 

VOC 

regulations), 

Hi-Build 

Epoxoline II 

Polyamidoamine Epoxy designed for 

use on steel or other ferrous metals 

in contact with potable water. 

Macropoxy 

5500 

Series N140, 

L140 or V140 

(type per local 

VOC 

regulations), 

Pota-Pox Plus 

Polyurethane Aliphatic Acrylic Polyurethane 

designed for exterior weathering, 

abrasion and corrosion resistance 

HS 

Polyurethane 

250 or 

Waterbased 

Acrolon  

Series 1095, 

Endura-Shield 

Silane Water 

Repellent 

Sealant 

Silane/Siloxane penetrating water 

repellent blend designed for 

application on above-grade 

concrete, stucco, block, masonry 

and stone surfaces 

Loxon 7% 

Siloxane 

Series 636, Dur 

A Pell 20 

Wood Sealer / 

Stain 

Single component, 250 g/l wood 

stain in clear or standard colors 

Minwax 250  

Wood Varnish 

Finish 

Single component polyurethane 

varnish 

Minwax  

B. All coatings used shall comply with Federal, State and local VOC limits based on 

application location. 

2.2     COLOR 

A. Color Pigments:  Pure, nonfading, lead-free applicable types to suit the substrates and 

service indicated.  
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B. Provide colors as described in the drawings or specifications, or as selected by 

ENGINEER from standard color palette. For piping system colors, reference pipe 

schedule. 

C. Where existing colors are to be matched or satisfactory color is not available from 

standard color palette, provide custom-mixed colors. 

D. Provide samples of each color on the substrate to be coated for approval by the 

ENGINEER prior to beginning coating application. 

PART 3 - EXECUTION 

3.1     SURFACE PREPARATION 

A. Coatings Installer shall prepare all surfaces to be painted in strict accordance with 

Coatings Manufacturer’s recommendations. 

B. Coatings Manufacturer representative shall observe Coatings Installer’s methods of 

preparing surfaces and approve of the work prior to Coatings Installer beginning coating 

installation. If, after a period of time, Coatings Manufacturer is satisfied with Coatings 

Installers methods, Coatings Manufacturer can allow Coatings Installer to proceed 

without inspection following surface preparation. Coatings Manufacturer and installer 

will still both be held equally accountable for any coatings failure. 

C. Wood surface preparation 

1. Coatings Installer shall clean and prepare all wood surfaces in accordance with the 

Coating Manufacturer’s recommendations.  Patching may be required where 

approved by the Engineer.  All joints in wood members including trim, siding, soffits, 

and joints between wood and dissimilar materials shall be filled with joint sealant 

prior to coating.  

3.2     PROTECTION 

A. Protect all adjacent surfaces from overspray, dripping or other transfer of coatings not 

intended for those surfaces. Use masking, tape, drop cloths, plastic and other protective 

materials as appropriate. 

1. Remove, mask, or otherwise protect hardware, lighting fixtures, switchplates, 

aluminum surfaces, stainless steel surfaces, machined surfaces, couplings, shafts, 

bearings, nameplates on machinery, and other surfaces not intended to be painted. 

2. Protect working parts of mechanical and electrical equipment from damage during 

surface preparation and painting process. Mask openings in motors, fan housings, 

etc. to prevent coatings from falling inside. 

3. Correct all damages by cleaning, repairing or replacing, and repainting, as accept-

able to ENGINEER. 

B. Completely remove all masking, tape, drop cloths, plastic and other protective 

materials within 48 hours of completion of application of finish coat. Take special care 

to remove masking and plastic which cover tank vent openings, HVAC registers, vents, 

motor vents, and other areas where airflow is critical to proper operation. 
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3.3     APPLICATION 

A. Paint all exposed surfaces not specifically excluded in 3.3.C, below. Provide and install 

Coatings in accordance with the following Table, unless otherwise specified in other 

Sections: 
COATING 
SYSTEM 

NO. 

SURFACE TO 
BE COATED 

PRIMER 
COATING  

NO OF 
PRIMER 

COATS 

PRIME COAT 
THICKNESS 

(EACH 
COAT) 

FINISH  
COATING 

NO OF 
FINISH 

COATS 

FINISH COAT 
THICKNESS 

(EACH COAT) 

100 Concrete 

Masonry 

Units 

(Interior) 

Acrylic Filler 1 70 SF/Gal 

Applicatio

n Rate 

Acrylate 2 135 SF/Gal 

Application 

Rate 

101 Concrete 

Masonry 

Units 

(Exterior) 

Silane 

Waterproofing 

Sealant 

1 250  

SF / Gal 

Applicatio

n Rate 

None   

102 Concrete 

Roof Slab 

(Exterior) 

Silane 

Waterproofing 

Sealant 

1 250 

SF/Gal 

Applicatio

n Rate 

None   

200 Wood 

(Interior and 

Exterior) 

Polyamine  

Epoxy 

1 250 

SF/Gal 

Applicatio

n Rate 

Acrylate 2 135 SF/Gal 

Application 

Rate 

201 Wood 

(Interior, 

where 

noted) 

Wood Sealer 1 250 

SF/Gal 

Applicatio

n Rate 

Wood Finish 1 350 SF/Gal 

Application 

Rate 

202 Gypsum 

Board 

(Interior) 

Interior Latex 

Primer/Sealer 

1 350 

SF/Gal 

Applicatio

n Rate 

Interior Acrylic 

Latex 

(Semigloss) 

2 400 SF/Gal 

Application 

Rate 

300 Exposed 

Ferrous Pipe 

Systems 

and Exposed 

Steel Items 

Polyamidoamine 

Epoxy 

2 4-6 MDFT  Polyurethane 2 2-3 MDFT 

301 Exposed, 

Non-metallic 

Pipe 

Systems 

Exterior Latex 

Primer/Sealer 

1 3-5 MDFT  Industrial Acrylic 

(Semigloss) 

2 3-5 MDFT  

302 Immersed 

Ferrous Pipe 

Systems 

and Steel 

Items 

Polyamidoamine 

Epoxy* 

1 6-10 

MDFT  

Polyamidoamine 

Epoxy* 

1  6-10 

MDFT  

303 Immersed 

Non-metallic 

Pipe 

Systems 

Latex 

Primer/Sealer* 

1 4-6 MDFT  Industrial Acrylic 

(Semigloss)* 

1 4-6 MDFT  
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COATING 
SYSTEM 

NO. 

SURFACE TO 
BE COATED 

PRIMER 
COATING  

NO OF 
PRIMER 

COATS 

PRIME COAT 
THICKNESS 

(EACH 

COAT) 

FINISH  
COATING 

NO OF 
FINISH 

COATS 

FINISH COAT 
THICKNESS 

(EACH COAT) 

304 Buried 

Ferrous and 

Steel Items 

Polyamidoamine 

Epoxy 

1 8-10 

MDFT  

Polyamidoamine 

Epoxy 

1 8-10 MDFT  

305 Aluminum 

Surfaces in 

Contact with 

Concrete 

Polyamidoamine 

Epoxy 

1 4-6 MDFT None   

 Steel Tank Per 09871, Coating of Steel Water Storage Tank  

 Pumps Touch up factory applied coatings, per Pump Specifications 

 

* Where in contact with potable water, coating shall be NSF-61 certified. 

B. Items Delivered with Factory Applied Primer: 

1. For items delivered with a factory applied primer and requiring painting under this 

Section, the factory applied primer may be used in lieu of field applied primer only 

under the following conditions: 

a. The ENGINEER approves the use of the factory applied primer in lieu of field 

applied primer. 

b. The factory applied primer is certified by the Coatings Manufacturer as 

compatible with the field applied finish coat. 

c. The Coatings Manufacturer’s recommended recoat time for the factory applied 

primer has not been exceeded. 

2. If all of the above conditions are not met, the Coatings Installer shall re-prepare all 

surfaces to be painted in strict accordance with Coatings Manufacturer’s 

recommendations and primer applied, in accordance with this Section. 

C. Table Definitions: 

1. SF/Gal: Square foot of coverage per gallon of coating used. 

2. MDFT: mil dry film thickness 

3. mil: 1/1000 of an inch paint thickness 

4. Ferrous Pipe: Includes Ductile Iron, Cast Iron, Steel, and Galvanized Steel piping 

5. Steel Items: Includes steel and galvanized steel items such as structural steel, 

doors, window frames, overhead coiling doors, bollard posts, steel gates, steel 

fences, and all other steel and galvanized steel items. 

6. Non-Metallic Pipe: Polyvinyl Chloride, Chlorinated Polyvinyl Chloride, Fiberglass 

Reinforced Plastic, High Density Polyethylene 

7. Exposed: Located above grade, exposed to the atmosphere not submerged. 

Includes surfaces inside and outside of buildings. 

8. Submerged: In an area which normally is under water or other liquid or is 

intermittently under water or other liquid. 

9. Buried: Located below grade, surrounded by backfill. 

D. Surfaces Not Requiring Painting: 

1. Unless otherwise stated or shown below or in other sections, the following areas or 

items will not require painting or coating: 

a. Concrete surfaces. 

b. Reinforcing steel. 
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c. Copper, bronze, brass, Monel, aluminum, chromium plate, and stainless-steel 

surfaces, except where: 

1) Required for electrical insulation between dissimilar metals. 

2) Aluminum and stainless steel are embedded in concrete or masonry, or 

aluminum is in contact with concrete or masonry. 

3) Color coding of equipment and piping is required. 

d. Existing piping, fittings and pipe supports. 

e. Pipe unions or portions of piping systems where painting would make 

disassembly difficult or impossible. 

f. Prefinished electrical, mechanical and architectural items such as motor control 

centers, switchboards, switchgear, panelboards, transformers, disconnect 

switches, HVAC equipment enclosures, ductwork, acoustical tile, cabinets, 

louvers, and wall panels. 

g. Electrical conduits. 

h. Cathodic protection anodes. 

i. Insulated piping and insulated piping with jacket will require prime coat only. 

j. Fiberglass reinforced plastic (FRP) surfaces with an integral ultra-violet resistant 

colored gel coat do not require painting, provided the color is as selected. 

k. Glass, plexiglass or other transparent or translucent material intended to allow 

passage of light. 

l. Civil/site materials such as asphalt, gravel, rock, chain-link fence, and plantings. 

3.4     RECOAT TIMES:  

A. Coatings Installer shall observe all requirements of the Coatings Manufacturer 

regarding recoat times. 

3.5     PAINT LOG 

A. Coatings Installer shall keep a paint log  

1. Specific details of the contents and format paint log shall be determined by the 

Coatings Installer and approved by the ENGINEER. 

2. At a minimum, paint log shall record, on a daily basis for any day when coating 

work is performed: 

a. Weather conditions, including 3-day forecast  

b. Which surfaces were prepared for coating 

c. Approval of surface preparation by the Coatings Manufacturer representative 

d. Which surfaces or systems were coated that day 

e. Who the installer was (specific names of persons on crew) 

f. Which coating type was used 

g. Which coat was installed 

h. What the application rate or MDFT was (as approved by ENGINEER) 

3. Paint log shall be kept on-site. Paint log shall be signed on a daily basis, for any day 

when coating work is performed, by the supervisor of the coatings installer field 

crew and by the ENGINEER. 

4. Any painted surface which was not recorded in the paint log shall be stripped, re-

prepared, and recoated at the ENGINEER’s discretion. 

3.6     WARRANTY INSPECTION 

A. Warranty inspection shall be conducted during the eleventh month following completion 

of the Work.  All defective Work shall be repaired by the CONTRACTOR in accordance 
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with this Specification and to the satisfaction of the ENGINEER and at the 

CONTRACTOR'S expense. 

B. Any location where paint has peeled, bubbled, or cracked and any location where 

rusting is evident shall be considered to be a failure of the system.  The CONTRACTOR 

shall make repair at all points where failures are observed by removing the deteriorated 

paint, cleaning the surface, and recoating or repainting with the same system.  If the 

area of failure exceeds 25 percent of the total coated or painted surface, the entire 

coating or paint system may be required to be removed and repainted in accordance 

with this specification as determined by the ENGINEER. 

C. All costs for CONTRACTOR'S inspection, Manufacturer's inspection and all costs for 

repair shall be borne by the CONTRACTOR. 

 

++ END OF SECTION ++  
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SECTION 23 05 93 

TESTING, ADJUSTING AND BALANCING OF HVAC SYSTEMS 

PART 1 - GENERAL 

1.1     DESCRIPTION 

A. Scope: 

1. Provide all labor, materials, equipment and incidentals as shown on the Drawings, 

specified and required to perform the testing, adjusting and balancing of HVAC 

systems. 

1.2     QUALITY ASSURANCE  

A. Quality Control procedures shall be in accordance with Section 01 45 00, Quality 

Control. 

B. Balancer's Qualifications:  

1. Submit biographical data on employee proposed to directly supervise the testing, 

adjusting and balancing Work. 

2. Submit proof of certification by NEBB (National Environmental Balancing Bureau), 

AABC (Associated Air Balance Council), or SMACNA proof of registration in the State 

of Arizona and a record of at least five years of experience in the testing and 

balancing contracting industry, engaged in heating, ventilating and air conditioning 

(HVAC) Work. 

1.3     SUBMITTALS  

A. Submittal shall be in accordance with the requirements of Section 01 33 00, Submittal 

Procedures. 

B. Data Forms: 

1. Submit data forms on each item of testing equipment required.  Include name of 

device, manufacturer's name, model number, latest date of calibration, and 

correction factors.  

2. All field data pertaining to each item of equipment being tested must be tabulated 

and submitted on the standard forms of NEBB, AABC, or SMACNA. 

3. Testing agency shall sign and date each form in the space provided and proof of 

certification shall accompany the final report. 

C. Report Forms:  

1. Submit example copies of report forms for ENGINEER'S approval.  

2. Forms shall be 8-1/2 by 11-inch paper for loose-leaf binding, with blanks for listing 

of the required test ratings and for certification of report.  

3. Reports shall be on the organizations approved forms imprinted with the company's 

name.  

4. Certified report outlining procedure used to balance the system and the types of 

measuring devices used.  

D. Test results shall be submitted on approved forms in a typed format. 
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E. Submit certified copies of required test reports to the ENGINEER for approval. 

1.4     JOB CONDITIONS  

A. Heating, ventilating and air conditioning equipment shall be completely installed and in 

continuous operation as required to accomplish the testing, adjusting and balancing 

Work specified. 

B. Testing, adjusting and balancing shall be performed when outside conditions 

approximate design conditions indicated for heating and cooling functions.  

1.5     OPERATING INSTRUCTIONS 

A. Reports shall be certified by CONTRACTOR verifying that the methods used and the 

results achieved are as specified.  

1.6     CORRECTIVE ADJUSTMENTS  

A. Should corrective measures caused by faulty installation require retesting, adjusting 

and balancing, such Work shall be performed by CONTRACTOR, at no additional cost to 

the OWNER.  

B. Inspections:  

1. Fan Belt Deflection: No less than 1/4-inch or more than a 1/2-inch.  

2. Finned Coils: Fins shall be combed out with a fin comb for appropriate fin spacing.  

Helical fins shall be straightened with blunt bladed instrument.  

PART 2 - PRODUCTS 

2.1     BALANCING INSTRUMENTATION  

A. Provide all necessary instrumentation, tools, ladders, etc. to complete all air balancing, 

tests and adjustments. 

B. Instrumentation shall be in accordance with NEBB, AABC, or SMACNA requirements 

and shall be calibrated to the accuracy standards stipulated by these organizations. 

C. Flow-measuring hoods (manufactured, not fabricated) shall be acceptable for 

measurement of ceiling diffuser performance only. 

D. Assume full responsibility for safe-keeping of all instrumentation during the course of 

the Work. 

PART 3 - EXECUTION 

3.1     GENERAL 

A. Testing, adjusting, and balancing of air systems shall be performed in compliance with 

the standard procedure manual published by the testing, adjusting, and balancing 
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organization affiliated with CONTRACTOR.  Submit one copy of the standard procedure 

manual to the ENGINEER for record purposes only. 

B. Sole responsibility for the protection and safeguarding of the Work and providing every 

protection against accidents, injury, and damage to persons and property belongs to 

CONTRACTOR. 

C. Keep dust, dirt, and debris to an absolute minimum and reinstall all removed ceiling 

components to their original positions at the end of each day. 

D. Full responsibility for removal and reinstallation of ceiling system and replacement of 

any component damaged belongs to CONTRACTOR. 

E. Install additional access panels, at no additional cost to the OWNER, as required to gain 

access to equipment concealed above ceilings, behind walls, or any other concealed 

space. 

F. Air systems shall be tested, adjusted, and balanced with clean filters.  

3.2     INSPECTION  

A. Pre-Startup Inspection:  

1. Verify proper equipment mounting and setting.  

2. Verify that control, interlock and power wiring is complete. 

3. Verify alignment of motors and drives.  

4. Verify proper piping connections and accessories.  

5. Verify that lubrication is completed.  

B. First Run Observations:  

1. Verify direction of rotation.  

2. Verify setting of safety controls.  

3. Monitor heat buildup in bearings.  

4. Check motor loads against manufacturer’s nameplate data.  

C. Equipment Check:  

1. Verify proper overload heater sizes.  

2. Verify function of safety and operating controls.  

3. Verify proper operation of equipment.  

4. Report on inspection, observation and checking procedures. 

D. Fire Alarm Systems 

1. HVAC systems shall be interlocked to the fire alarm(s) system. When alarm is 

engaged, equipment fan(s) shall shut down.   

a. Coordinate with fire alarm system supplier 

3.3     AIR SYSTEMS  

A. Preliminary:  

1. Identify and list size, type and manufacturer of all equipment to be tested, including 

air terminals. 

B. Central Systems:  
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1. Test rpm for all equipment, including adjustment to each fan and air handling unit, 

and air conditioning unit to design requirements within the limits of mechanical 

equipment provided. 

2. Adjust or change drive sheaves as required to adjust actual cfm to scheduled cfm. 

3. Test and record motor voltages and running amperes, including motor 

manufacturer’s nameplate data, and starter heater ratings for each unit as listed 

above.  

4. Make Pitot tube traverse of main supply, exhaust and return ducts, determine cfm 

at all fans and units and adjust fans and units to within five percent of design 

requirements. 

5. Test and record system suction and discharge static pressure. 

6. Test and adjust system for design outside air, cfm.  

7. Test and adjust system for design recirculated air, cfm. 

8. Test and record heating apparatus outdoor entering air temperatures, dry bulb.  

9. Test and record heating apparatus return air temperatures, dry bulb. 

10. Test and record heating apparatus mixed air temperatures, dry bulb. 

11. Test and record heating apparatus leaving air temperatures, dry bulb. 

12. Test and record cooling apparatus outdoor entering air temperatures, dry bulb and 

wet bulb. 

13. Test and record cooling apparatus return air temperatures, dry bulb and wet bulb. 

14. Test and record cooling apparatus mixed air temperatures, dry bulb and wet bulb. 

15. Test and record cooling apparatus leaving air temperatures, dry bulb and wet bulb. 

16. Record all fan and air handling unit speeds.  

17. Record air quantity delivered by each fan and air handling unit. 

C. Distribution:  

1. Adjust volume dampers, control dampers, splitter dampers, air extractors, etc. to 

proper design cfm in main ducts, branch ducts, and zones. 

D. Air Terminals:  

1. Identify each air terminal as to location and determine required flow reading.  

2. Test and adjust each air terminal to within tolerance of design requirements 

as listed below: 

a. Diffusers and Supply Registers:  0 percent to +10 percent. 

b. Return Registers:  0 percent to -10 percent. 

c. Exhaust Registers:  0 percent to -10 percent. 

3. Test procedure on air terminals shall include recording comparison of 

required cfm and observed cfm, adjustment of terminal, and recording of 

final cfm. 

4. Adjust flow patterns from air terminal units to minimize drafts to extent 

design and equipment permits.   

E. Verification:  

1. Prepare summation of readings of observed cfm for each system, compared 

with required cfm, and verify that duct losses are within specified allowable 

range.  

2. Verify design cfm at fans as described above.  

3. If the air systems are not properly balanced, rebalance and recheck all data 

in the presence of ENGINEER and as approved by the ENGINEER. 
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3.4     AUTOMATIC CONTROL SYSTEM  

A. In cooperation with the control manufacturer's representative, set and adjust 

automatically operated devices to achieve required sequence of operations.  

B. Verify all controls for proper calibration and operation and list those controls 

requiring adjustment by control system installer. 

3.5     MANUFACTURER’S SERVICES 

A. A factory trained representative shall be provided for installation supervision, 

start-up and test services and operation and maintenance personnel training 

services.  The representative shall make a minimum of 2 visits, minimum 4 

hours on-site for each visit, to the site.  The first visit shall be for assistance in 

the installation of equipment. The second visit shall be for checking the 

completed installation and start-up of the system and instruction of Operations 

and Maintenance Personnel.  Manufacturer's representative shall test operate 

the system in the presence of the ENGINEER and verify that the equipment and 

controls conform to requirements.  Representative shall revisit the job site as 

often as necessary until all trouble is corrected and the installation is entirely 

satisfactory.  

B. All costs, including travel, lodging, meals and incidentals, shall be considered as 

included in CONTRACTOR’S bid price. 

+  +  END OF SECTION  +  + 
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SECTION 23 31 00 

DUCTWORK AND ACCESSORIES 

PART 1 - GENERAL 

1.1     SERVICE CONDITIONS  

A. Ductwork material of construction will be called out on the drawings.  

1.2     QUALITY ASSURANCE  

A. Quality Control procedures shall be in accordance with Section 01 45 00, Quality 

Control. 

B. Manufacturer Qualifications: 

1. Engage a single firm, with undivided responsibility for performance and other 

requirements and components of the ductwork. 

2. Engage a firm which can show successful experience in the fabrication and erection 

of ductwork systems of scope and type similar to the required Work. 

C. Installer Qualifications: 

1. Engage a single installer regularly engaged in ductwork installation and with 

experience in the installation of the types of materials required; and who agrees to 

employ only tradesmen with specific skill and experience in this type of Work.  

Submit name and qualifications to ENGINEER. 

2. Engage a single installer for the entire ductwork system with undivided 

responsibility for performance and other requirements. 

D. Requirements of Regulatory Agencies:  

1. Building Codes: Comply with the: 

a. Uniform Building Code, as supplemented by the authorities having jurisdiction. 

b. Uniform Mechanical Code, as supplemented by the authorities having 

jurisdiction. 

2. Permits: CONTRACTOR shall obtain and pay for all required permits, fees and 

inspections by authorities having jurisdiction. 

E. Reference Standards: Comply with applicable provisions and recommendations of the 

latest editions of the following, except as otherwise shown or specified.  Specific 

provisions of this Contract shall supersede the Standards in case of conflict:  

1. Code of Federal Regulation (CFR): 

a. 29 CFR 1910.7 Definitions and Requirements for a Nationally Recognized Testing 

Laboratory (NRTL) 

2. American Conference of Governmental Industrial Hygienists (ACGIH): 

a. ACGIH Industrial Ventilation 

3. American Society of Heating, Refrigerating, and Air-Conditioning Engineers 

(ASHRAE): 

a. ASHRAE Handbook Series Fundamentals: Duct Design 

b. ASHRAE Handbook Series Equipment: Duct Construction 

4. ASTM International: 
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a. ASTM A90 / A90M  Standard Test Method for Weight of Coating on Iron and 

Steel Articles with Zinc or Zinc-Alloy Coatings 

b. ASTM A 167  Standard Specification for Stainless and Heat-Resisting 

Chromium-Nickel Steel Plate, Sheet, and Strip 

c. ASTM A653 / A653M  Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 

5. National Fire Protection Association (NFPA): 

a. NFPA 90A  Installation of Air Conditioning and Ventilating Systems 

b. NFPA 90B  Installation of Warm Air Heating and Air Conditioning Systems 

6. Sheet Metal and Air Conditioning Subcontractors National Association (SMACNA): 

a. SMACNA HVAC Duct Construction Standards 

b. SMACNA Round Industrial Duct Construction Standards 

c. SMACNA Rectangular Duct Construction Standards 

d. IAQ Guidelines for Occupied Buildings Under Construction. 

7. Underwriters Laboratories Inc. (UL): 

a. UL 181 Factory-Made Air Ducts and Air Connectors 

1.3     SHOP DRAWINGS 

A. Shop Drawings: Submit for approval the following:  

1. 1/4-inch scale duct layouts 

2. Dimensions 

3. Details of construction 

4. Details of installation 

5. Manufacturer's literature, illustrations, specifications and engineering data 

6. Ceiling diffusers and registers, see Section 23 37 13.  Provide schedule of air outlets 

indicating location and quantity. 

7. Fire Dampers:  

a. Closing mechanisms 

b. Fusible link operating temperature 

c. Installation details 

d. Access Doors (UL Listed) 

8. Access doors 

9. Flexible connections 

10. Duct sealants 

11. Deviations from Contract Documents 

B. Test Reports: Submit the following test reports for approval. 

1. UL Label, Fire Dampers.  

2. Damper leakage tests from an AMCA approved testing laboratory. 

1.4     OPERATION AND MAINTENANCE MANUALS:   

A. Operation and Maintenance (O&M) manuals shall be submitted in accordance with the 

requirements of Section 01 33 00, Submittal Procedures 

B. Submit complete manuals including copies of all approved Shop Drawings, test reports, 

maintenance data and schedules, description of operation and spare parts information. 
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1.5     PRODUCT DELIVERY, STORAGE AND HANDLING  

A. Product Delivery, Storage and Handling shall be in accordance with the requirements 

of Section 01 66 10, Product Storage, Handling, and Delivery. 

B. Store equipment and materials so as to keep free from moisture, damage, and 

deterioration. 

C. Manufacturer shall protect all flange faces and the more fragile appurtenances of the 

subassemblies, with padding between pieces in order to prevent one piece from 

impacting with another, and by crating or other means for shipment. 

D. Duct subassemblies shall be unloaded with care and stored in a location where they 

will be free from damage.  Impact of a tool or other heavy object may result in a 

fracture of the inner lining and affect the service life of the duct or equipment. 

E. Large subassemblies shall be supported during unloading to prevent excessive 

deflection and overstressing. 

F. Ductwork shall be protected, by padding or bracing, from banding or ropes used in 

shipment.  No chains are to be used to secure any ductwork during transportation. 

1.6     GENERAL REQUIREMENTS 

A. The Drawings show general arrangement and extent of Work to be done, but the exact 

location and arrangement of all parts shall be determined as the Work progresses, to 

conform in the best possible manner with its surroundings.  The exact location of all 

parts of the Work must be governed by the general building plans and the actual 

building conditions.  Piping, equipment, ducts, etc. found to interfere with the 

construction of the building, plumbing apparatus and piping, electrical wiring or other 

obstructions, etc. shall be located to clear such obstructions.  Connections shown to 

the various units are intended as an indication only.  The actual connections shall be 

made and to best suit each particular case, provide for expansion, circulation and 

minimize the amount of space required. 

B. Drawings do not show all offsets, fittings, accessories and details which may be 

required.  CONTRACTOR shall field survey all conditions which may affect the 

installation of the Work and shall arrange the Work accordingly.  Provide all required 

items to complete the systems to the extent required by the Contract Documents. 

C. If ductwork can be run to better advantage, CONTRACTOR, before proceeding with the 

Work, shall prepare and submit complete drawings showing all details of the proposed 

rearrangement for written approval. 

PART 2 - PRODUCTS 

2.1     METALLIC RECTANGULAR DUCTWORK 

A. Type: 

1. Aluminum (Alloy 3003 - H-14). 

a. All accessories and hardware shall be aluminum, unless otherwise noted. 
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b. All fasteners shall be Type 304L stainless steel, unless otherwise noted. 

2. Type 304L stainless steel. 

a. All accessories, hardware, and fasteners for stainless ductwork shall be Type 

304L stainless steel unless otherwise noted. 

b. Provide Type 304L stainless steel where ductwork is specified to be welded. 

3. Galvanized G90 steel. 

a. All accessories, hardware, and fasteners for stainless ductwork shall be Type 

304L stainless steel unless otherwise noted. 

B. Construction:  Conform to the latest edition of SMACNA Standards. 

1. All sheet metal construction shall conform to a minimum pressure classification of 

2-inches of water gauge (positive and negative pressure), unless otherwise shown 

or specified, and shall be in accordance with the construction details and installation 

details in the latest edition of the SMACNA HVAC Duct Construction Standards.  This 

standard is hereinafter referred to as HVAC DS. 

2. Duct construction alternatives (duct gage in relation to reinforcement spacing) 

selected by the CONTRACTOR from HVAC DS tables shall be identified by duct 

system and shall be submitted in schedule form to the ENGINEER prior to beginning 

installation of ductwork. CONTRACTOR shall construct ductwork to meet the 

requirements of the HVAC DS tables in conjunction with the minimum thickness 

schedule below. 

3. Longitudinal seams shall be Pittsburgh type with permanently elastomeric sealant 

applied continuously within the seam. 

4. Type 304L stainless steel ductwork minimum thicknesses: 

Duct Dimension (maximum side):  Thickness: 

Under 12 inches     0.028 in. (No. 24 B&S Gage) 

Between 12 and 30     0.034 in. (No. 22 B&S Gage) 

Between 31 and 36     0.040 in. (No. 20 B&S Gage) 

Between 37 and 48     0.052 in. (No. 18 B&S Gage) 

Above 48       0.064 in. (No. 16 B&S Gage) 

5. Aluminum ductwork minimum thicknesses: 

Duct Dimension (maximum side):  Thickness: 

Under 12 inches     0.040 in. (No. 18 B&S Gage) 

Between 12 and 30     0.050 in. (No. 16 B&S Gage) 

Between 31 and 54      0.064 in. (No. 14 B&S Gage) 

Between 55 and 84     0.071 in. (No. 13 B&S Gage) 

Above 84       0.090 in. (No. 11 B&S Gage) 

6. Galvanized G90 steel ductwork minimum thickness:  
Duct Dimension (maximum side):   Thickness:  

Under 12 inches      0.019 in. (No. 26 B&S Gage)  

Between 12 and 30      0.025 in. (No. 24 B&S Gage)  

Between 31 and 36       0.032 in. (No. 22 B&S Gage)  

Between 37 and 48      0.038 in. (No. 20 B&S Gage)  

Above 49        0.050 in. (No. 18 B&S Gage)  

 

7. Ductwork shall be connected by a mechanical joining system manufactured by 

Ductmate Industries, Inc., or equal except where otherwise noted.  Manufacturers' 

installation instructions will be followed, except where otherwise noted.   

a. Rectangular Ductwork: SMACNA T-24 flange type connectors formed from the 

duct edge will NOT be allowed.  All connectors shall meet or exceed the 

functional criteria outlined in SMACNA.   
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8. Stiffener angles shall be constructed of the same material as the duct or transverse 

connector. 

9. Turning Vanes, Splitter Dampers, Transitions, Offsets, Branch Take-offs and 

Elbows: 

a. Reference: SMACNA. 

b. Construction: Same material as ductwork 

c. Vanes: Double thickness 

d. Branch Take-offs: 45 degrees, NO straight taps unless specifically shown 

e. Elbows shall be the radius type with R’1.5, unless specifically shown otherwise. 

f. Where space limitations prevent the use of a radius elbow provide a square 

throat elbow with turning vanes. 

C. Leakage: Not to exceed 5%. 

D. Flexible duct or duct constructed of fiberglass duct board shall not be permitted on the 

job, except where specifically shown on the Drawings. 

2.2     METALLIC ROUND DUCTWORK 

A. Type: 

1. Aluminum (Alloy 3003 - H-14). 

a. All accessories and hardware shall be aluminum, unless otherwise noted. 

b. All fasteners shall be Type 304L stainless steel, unless otherwise noted. 

2. Type 304L stainless steel. 

a. All accessories, hardware, and fasteners for stainless ductwork shall be Type 

304L stainless steel, unless otherwise noted. 

b. Provide Type 304L stainless steel where ductwork is specified to be welded. 

3. Galvanized G90 steel.  
a. All accessories, hardware, and fasteners for stainless ductwork shall be Type 

304L stainless steel unless otherwise noted.  

B. General: Conform to the latest edition of SMACNA Standards. 

1. All sheet metal construction shall conform to a minimum pressure classification of 

2-inches of water gauge (positive and negative pressure), unless otherwise shown 

or specified, and shall be in accordance with the construction details and installation 

details in the latest edition of the SMACNA HVAC Duct Construction Standards.  This 

standard is hereinafter referred to as HVAC DS. 

2. Duct construction alternatives (duct gage in relation to reinforcement spacing) 

selected by CONTRACTOR from HVAC DS tables shall be identified by duct system 

and shall be submitted in schedule form to the ENGINEER prior to beginning 

installation of ductwork.  CONTRACTOR shall construct ductwork to meet the 

requirements of the HVAC DS tables in conjunction with the mini-mum thickness 

schedule below. 

3. Ductwork shall be manufactured by United McGill Corporation series UNI-SEAL or 

equal. 

4. Ductwork fittings shall be manufactured by United McGill Corporation series LO-

LOSS or equal. 

5. Round, single wall, spiral lock seam ductwork. 

6. Type 304L Stainless Steel Ductwork Minimum Thicknesses: 

Duct Diameter:        Minimum Thickness:      

Under 13 inches:    26 Gage 

14 thru 19 inches:    24 Gage 
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20 thru 24 inches:    22 Gage 

25 thru 36 inches:    20 Gage 

37 thru 48 inches:    18 Gage 

7. Aluminum Ductwork Minimum Thicknesses: 

Duct Diameter:        Minimum Thickness:      

Under 26 inches:    0.040 inches 

27 thru 36 inches:    0.050 inches 

37 thru 50 inches:    0.063 inches 

8. Galvanized G90 Steel Ductwork Minimum Thicknesses:  
Duct Diameter:    Minimum Thickness: 

Under 8 inches:     26 Gage  

9 thru 14 inches:     26 Gage  

15 thru 26 inches:     26 Gage  

9. Ductwork shall be provided in continuous unjoined lengths wherever possible, 

except when interrupted by fittings and dampers. 

10. Fittings:  Elbows shall be die-stamped with a bend radius of 1.5 times the elbow 

diameter.  Converging flow fittings shall be constructed with a radiused entrance to 

all branch taps and with no excess material projecting from the body into the branch 

tap entrance.  Conform to the following requirements: 

a. All branch entrances shall be by means of factory fabricated fittings or factory 

fabricated duct tap assemblies. 

b. Elbows up to 15 degrees shall be 3 pieces, 30 degrees 4 pieces, and 5 pieces 

between 31 to 90 degrees.  Elbows shall be fabricated from continuously butt-

welded gore sections.  Gore sections shall be welded and finish ground to 

eliminate internal and external projections  

c. Increasers and Reducers:  ASME short flow nozzle shape, continuously butt-

welded.  

d. Tees:  Conical short flow nozzle shape continuously butt-welded.    

e. Laterals:  Conical ASME short flow nozzle shape at 30 degrees to 45 degrees, 

continuously butt-welded.  

f. Round Tap Fittings:  45 degrees conical taps, continuously butt-welded.  

g. Join fittings using companion–angle Vanstone flange connection.  Seal 

connection with specified sealant or gasket when a removable connection is 

required.  

11. Connections: Ductwork and fittings shall be connected using flanged joints in 

accordance with the manufacturer’s installation procedures and duct sealant 

recommendations. 

12. Galvanized Round Duct Joints:  Join by means of couplings with swaged bead in 

center and secured with sheet metal screws at each end of coupling.  Make duct-

to-fittings joints by either a tight slip fit of the fitting lapped inside the duct or by 

means of couplings with swaged bead in center, secured with sheet metal 

screws.  Screw spacing:  6 inches unless otherwise shown on the Drawings.  Seal 

joints and seams with specified internal sealant applied continuously around the 

coupling. 

C. Leakage: Not to exceed 5 percent. 

2.3     SEAL CLASS:   

A. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible":  
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B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."  
1. Outdoor, Supply-Air Ducts:  Seal Class A.  

2. Outdoor, Exhaust Ducts:  Seal Class C.  

3. Outdoor, Return-Air Ducts:  Seal Class C.  

4. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-inch wg and 

Lower:  Seal Class B.  

5. Unconditioned Space, Exhaust Ducts:  Seal Class C.  

6. Unconditioned Space, Return-Air Ducts:  Seal Class B.  

7. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-inch wg and Lower:  Seal 

Class C.   

8. Conditioned Space, Exhaust Ducts:  Seal Class B.  

9. Conditioned Space, Return-Air Ducts:  Seal Class C.  

C. Do not seal at fire dampers in a way that violates UL or code installation requirements  

2.4     GALVANIZING REPAIRS  

A. Repair galvanizing damaged by welding, scratches, etc., using Z.R.C., no known equal, 

cold galvanizing compound.  

2.5     METALLIC DUCT ACCESSORIES 

A. Hangers: 

1. All ductwork shall be supported from trapeze type hangers.  Hanger rods shall be 

minimum 3/8-inch for all ducts with half perimeter up to 72-inches, and 1/2- inch 

diameter for all ducts with half perimeter larger than 72-inches.  A pair of rods shall 

be provided at each duct support point.  Maximum hanger spacing shall be 8 feet 

for ducts with half perimeter up to 72-inches and 6 feet for ducts with half perimeter 

larger than 72-inches. 

2. Provide structural steel supports as required to mount hangers from building. 

3. All hangers, rods, supports, bolts, nuts, washers, inserts, supports, and 

appurtenances located in corrosive areas shall be Type 316 stainless steel and those 

located in non-corrosive areas shall be galvanized steel.   

4. Hanger Construction and installation shall conform to SMACNA Standards, except 

as specified.  No sheet metal duct hangers or straps will be allowed. 

B. Duct Wrap and Liner: 

1. 2-inch thick, 3-pound density.  Minimum 0.70 NRC, minimum 0.24K at mean 

temperature of 75°F.  NFPA-90A approved black coating on one side. 

2. U. L. Ratings: 

a. Flame Spread Max: 25 

b. Fuel Contribution: 50 

c. Smoke Developed: 50 

3. Product and Manufacturer: Provide one of the following: 

a. Mansville Microlite 

b. PPG Textrafine 

c. Or equal. 

C. Duct Insulation 

1. Rigid Thermal Insulation: 

a. Type: Rigid fiberglass board with vapor barrier facing. 

b. Density: Minimum six pound per cubic foot.  
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c. Facing: Foil-Scrim-Kraft (FSK).  

d. Maximum Thermal Conductivity:  0.22 Btu in/hr-ft2-degree F at 75 degrees F 

mean temperature. 

e. Water Vapor Transmission: Maximum 0.05 perm. 

f. Manufacturers: 

1) CertainTeed. 

2) Johns Manville. 

3) Owens Corning. 

4) Or equal.  

2. Schedule: 

a. Insulation Thicknesses: 

1) Insulation shall be minimum 2-inches thick with a minimum installed thermal 

resistance value of R-10. 

3. Insulation Locations: 

a. Where ductwork travels through an area not conditioned. 

b. Exposed ductwork to the exterior environment. 

c. Other areas as directed by ENGINEER. 

PART 3 - EXECUTION 

3.1     INSTALLATION  

A. All ductwork shall conform accurately to the dimensions shown, the ducts shall be 

straight and smooth inside with joints neatly finished.  Ductwork shall be installed so 

as to preclude the possibility of vibration under all operating conditions.  

B. Tape and seal all joints in accordance with SMACNA Standards.  

C. Fire/Smoke dampers shall be provided and installed where indicated on the Drawings 

and where required by U.L. and authorities having jurisdiction, and shall be approved 

by local building codes and in accordance with the requirements of the NFPA.  

D. Install all ductwork and accessories to provide a system free from buckling, warping, 

breathing or vibration.  

E. All ducts at expansion joints and flexible connections shall be suitably supported at 

each end within 12-inches of joint. 

F. Coordinate all air outlets for compatibility with ceiling system. 

G. Install duct liner in roof mounted supply, return and outside air ductwork. Provide 

adhesive pins or stick clips for mounting duct liner to inside walls of ductwork. 

3.2     ADJUSTMENT  

A. Set volume control devices for approximate positions in preparation for final testing 

and balancing.  

B. Start fan system and check for excessive leaks and vibration and correct.  
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3.3     CLEANING  

A. Remove all loose materials and obstructions from interior of ducts. 

B. Remove debris and waste materials resulting from installation. 

+ +  END OF SECTION  + + 
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SECTION 23 37 13 

DIFFUSERS, REGISTERS AND GRILLES 

PART 1 - GENERAL 

1.1     DESCRIPTION 

A. Section includes registers and grilles for the following: 

1. Supply diffusers 

2. Supply registers 

3. Return grilles 

1.2     REFERENCE 

A. NFPA 90A - Installation of Air Conditioning and Ventilation Systems. 

B. UL 181 - Factory-Made Air Ducts and Connectors. 

C. ARI-ADC Standard 880 

1.3     SUBMITTALS 

A. Shop Drawings: Submit for approval the following:  

1. Details of construction.  

2. Details of installation.  

3. Manufacturer's literature, illustrations, specifications and engineering data.  

4. Other technical data related to the specified material and equipment as 

requested by ENGINEER.  

5. Sound ratings 

6. Deviations from Contract Documents. 

1.4     PRODUCT DELIVERY, STORAGE AND HANDLING  

A. Store equipment and materials so as to keep free from moisture, damage, and 

deterioration. 

PART 2 - PRODUCTS 

2.1     SUPPLY REGISTER (SR) 

A. The industrial supply register shall be double deflection type.  

B. Construction: 

1. The register shall be constructed with extruded aluminum frame and corners 

that are mitered and reinforced with aluminum chevrons by full penetration 

welds.  

2. The frame of the grille shall be constructed of 22 gage steel or roll formed 

aluminum with minimum 0.032” thickness for sizes less than and equal to 

24”x24” and extruded aluminum with nominal thickness 0.040 – 0.050” for 

sizes greater that 24”x24” with countersunk screw holes. 
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3. This grille shall have individually adjustable blades on 3/4” centers with 

friction pivots constructed of 0.025” aluminum. 

4. Dimensions as noted on drawings. 

C. Performance: 

1. The manufacturer shall provide published performance data for the register.  

2. Performance data shall include 2 - 7 octave band sound power levels.  

3. The register shall be tested in accordance to the data standards at the time of 

product introduction or ANSI/ASHRAE Standard 70. 

D. Finish: 

1. The paint finish shall be #44 British White and be an anodic acrylic paint, 

baked at 315°F for 30 minutes. The paint thickness shall be 0.8 – 1.0 mils, 

gloss at 60° per ASTM D523. 

E. Manufacturer and Model 

1. Krueger, Model 5880 

2. Or approved equal. 

2.2     RETURN GRILLE (RG) 

A. The return grille shall be egg crate type. 

B. Construction: 

1. Grille must have at least a 90% free area for the core style, 1/2”x1/2”x1”. 

2. The frame of the grille must be constructed of extruded aluminum with a 

thickness of 0.04” – 0.05” and countersunk screw holes.  

3. Frame border shall be a minimum of 1 1/4” around all sides of the grille with 

mitered corners that are mechanically staked for rigidity  

4. Dimensions as noted on drawings. 

C. Performance: 

1. The manufacturer shall provide published performance data for the diffuser.  

2. Performance data shall include 2 - 7 octave band sound power levels.  

3. The diffuser shall be tested in accordance to the data standards at the time of 

product introduction or ANSI/ASHRAE Standard 70. 

D. Finish: 

1. The paint finish shall be #44 British White applied by an anodic electrocoating 

process. 

E. Manufacturer and Model: 

1. Krueger Model EGC15 

2. Or approved equal 

2.3     OPPOSED BLADE DAMPER (OBD) 

A. The OBD shall provide airflow adjustment at the register, grille or diffuser. 

B. Construction: 
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1. Damper shall be same material or compatible with ductwork and/or other 

equipment in contact. 

2. Aluminum, steel or stainless-steel construction. 

3. Round duct applications shall be radial type, gang operated  

4. Sized as scheduled with associated equipment or accessory. 

C. Performance: 

1. Screw operated through face. 

2. Pressure rated for use at or above ductwork. 

D. Finish: 

1. Mill finish 

E. Manufacturer and Model: 

1. Krueger  

2. Or approved equal 

PART 3 - EXECUTION 

3.1     INSTALLATION  

A. Install all equipment in accordance with manufacturer's recommendations and 

instructions and as shown on the Drawings and specified. 

B. Provide aluminum opposable blade dampers for balancing of HVAC systems.  

C. All equipment shall be fastened with stainless steel hardware. 

3.2     ADJUSTMENT  

A. Set equipment volume control devices in accordance with 23 05 93 - Testing, 

Adjusting and Balancing of HVAC Systems. 

3.3     CLEANING  

A. Remove all loose materials and obstructions from face of equipment. 

B. Remove debris and waste materials resulting from installation. 

 
+ +  END OF SECTION  + +  
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SECTION 23 70 00 

HEATING, VENTILATION, AND AIR CONDITIONING EQUIPMENT 

PART 1 - GENERAL 

1.1     SERVICE CONDITIONS 

A. All units will be designed using the following outdoor design conditions: 

 

Elevation, ft MSL 4,500 

Summer  

Outdoor Dry-Bulb Temperature 98 degrees F 

Outdoor Wet-Bulb Temperature 62 degrees F 

Winter  

Outdoor Dry-Bulb Temperature 1 degree F 

B. All equipment located outside shall be capable of continuous operation in environmental 

conditions installed. Provide applicable accessories and coatings for proper operation in 

environmental conditions. 

1.2     SUBMITTALS: 

A. Submittals shall be in accordance with the requirements of Section 01 33 00, Submittal 

Procedures. 

B. Complete specifications, descriptive drawings, catalog cuts, and descriptive literature 

that include make, model, dimensions, weight of equipment, horsepower, and electrical 

schematics for products and control system components specified. 

C. Complete performance data that indicates full compliance with the Specifications. 

D. Recommended procedures for protection and handling of equipment and materials prior 

to installation. 

E. Manufacturer’s standard finish color selection for cabinet finishes. 

F. Operation and Maintenance Manuals: Submit complete manuals including copies of all 

approved shop drawings, test reports, maintenance data and schedules, description of 

operation, and spare parts information 

1. List of recommended spare parts for equipment and materials specified. 

1.3     QUALITY ASSURANCE 

A. Quality Control procedures shall be in accordance with Section 01 45 00, Quality 

Control. 

B. Reference Standards: Comply with applicable provisions and recommendations of the 

latest editions of the following, except as otherwise shown or specified.  Specific 

provisions of this Contract shall supersede the Standards in case of conflict: 

1. Air-Conditioning, Heating, and Refrigeration Institute (AHRI)  
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a. 310/380, Standard for Packaged Terminal Air-Conditioners and Heat Pumps 

2. American Society of Heating, Refrigerating and Air-Conditioning Engineers 

(ASHRAE) 

a. 90.1, Energy Standard for Buildings Except Low-Rise Residential Buildings 

b. HVAC Applications Handbook 

c. Fundamentals Handbook 

d. HVAC System and Equipment Handbook 

3. Air Movement and Control Association Inc. (AMCA) 

4. National Fire Protection Association (NFPA) 

5. Underwriters Laboratories (UL) 

6. Occupational Safety and Health Administration (OSHA) 

1.4     DELIVERY, HANDLING, AND STORAGE 

A. Delivery, handling and storage shall be in accordance with all manufacturer 

requirements and the requirements of Section 01 66 10, Product Storage Handling and 

Delivery. 

1.5     WARRANTY 

A. Furnish 2-year warranty for all equipment. 

B. Furnish a 5-years special warranty for refrigeration section compressor(s). 

PART 2 - PRODUCTS 

2.1     WALL MOUNTED EXHAUST FAN (EXF) 

A. General: Provide steel wall-mounted exhaust propeller fan with thermostat control and 

thermostat bypass switch for on/off only control. 

B. Performance: 

1. Continuous operating temperature from -10° F to 130° Fahrenheit 

2. Propeller shall be statically and dynamically balanced in accordance with AMCA 

Standard 204-05 

3. The propeller and fan inlet shall be aligned and shall have precise running tolerances 

for maximum performance and operating efficiency 

4. Each fan shall bear a permanently affixed manufacture's engraved metal nameplate 

containing, fan performance, the model number and individual unit serial number 

C. Propeller: 

1. Propeller shall be constructed of cast aluminum tapered airfoil blades and cast 

aluminum hubs  

2. Propeller shall be securely attached to motor shaft with a standard square key, set 

screw and tapered bushing 

D. Motor: 

1. Motor enclosure shall be Open type 

2. Motor to be a DC electronic commutation type motor (ECM) specifically designed 

for fan applications. AC induction type motors are not acceptable. 
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3. Motors are permanently lubricated, heavy duty ball bearing type to match with the 

fan load and pre-wired to the specific voltage and phase 

4. Internal motor circuitry to convert AC power supplied to the fan to DC power to 

operate the motor. 

5. Motor shall be speed controllable with factory mounted equipment set for 2 speeds 

as noted on schedule. 

E. Damper: 

1. Aluminum gravity type balanced for minimal resistance to flow. 

F. Coating: 

1. Coating shall be provided to protect from environmental conditions. 

G. Accessories: 

1.  OSHA Motor Side Guard 

2. Weather hood kit with bird screen, 45-degree angle, aluminum material, matching 

coating 

H. Controls: 

1. Provide thermostat controller compatible with exhaust fan, unless otherwise noted. 

2. Provide barometric pressure controller as noted in fan schedule.  

3. Provide adjustable speed controller for 2 speed fans as noted on schedule 

4. Provide Manual ON/OFF switch for continuous operation of fan as noted on schedule 

I. Manufacturer: 

1. Loren Cook 

2. Greenheck 

3. Or Approved Equal 

2.2     MAKE-UP AIR UNIT (MAU) 

A. General:          

1.  UL Listed 

2. Conforming to AHRI Standard 260, 430 and 1210. 

B. Unit with Integral Direct Gas-Fired heating indoor installation. Airflow arrangement 

shall be Outdoor Air only. Each unit shall be constructed in a horizontal configuration 

and shall incorporate additional product requirements as listed in this specification. 

Concrete curb form and installation provided by others. All specified components and 

internal accessories factory installed and tested and prepared for single-point high 

voltage connection. 

C. Coordinate size and location of all building penetrations required for installation of each 

MAU and associated ducting, plumbing and electrical systems. 

D. Coordinate sequencing of construction of associated plumbing, HVAC and electrical 

supply. 

E. Spare Parts: 

1. Furnish extra materials described below that match products installed and that are 

packaged with protective covering for storage and identified with labels describing 

contents. 
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a. Filters: 2" thick MERV 13 disposable pleated filters for each unit. Requested 

spare filters should match unit selected filters  

b. 1 Set(s) of fan belts, 1 set as spare. 

F. Unit with Integral Heating shall be fully assembled at the factory and consist of an 

insulated metal cabinet, sensors, filter assembly for intake air, supply air blower 

assembly and an electrical control center. All specified components and internal 

accessories factory installed and tested and prepared for single-point high voltage 

connection  

G. Materials of Construction 

1. Materials: Formed, single wall metal cabinet, fabricated to permit access to internal 

components for maintenance. 

2. Outside casing: 18 gauge, galvanized (G90) steel meeting ASTM A653 for 

components that do not receive a painted finish. Pre-painted components as 

supplied by the factory shall have polyester urethane paint on 18-gauge G60 

galvaneal steel. Base rail is 12 gauge, galvanized (G90) steel.   

3. Internal assemblies: 24 gauge, galvanized (G90) steel except for motor supports 

which shall be minimum14 gauge galvanized (G90) steel. 

4. Cabinet Insulation: Comply with NFPA 90A and NFPA 90B and erosion requirements 

of UL 181.  

a. Fiberglass insulation. If insulation other than fiberglass is used, it must also 

meet the Fire Hazard Classification shown below. 

b. Thickness: 1 inch (25 mm) 

c. Fire Hazard Classification: Maximum flame spread of 25 and smoke developed 

of 50, when tested in accordance with ASTM C 411. 

d. Location and application: Floor of each unit shall be insulated with fiberglass 

insulation. Full interior coverage of entire cabinet to include walls and roof of 

unit shall be semi-rigid type and installed between inner and outer shells of all 

cabinet exterior components when double walls are specified.  

5. Access panels: Unit shall be equipped with removable/lift off access panels to 

provide easy access to all major components. Access panels shall be fabricated of 

18-gauge galvanized G90 steel.  

6. Supply Air blower assembly options: 

a. Forward curve blower: Blower assembly consists of an electric motor as specified 

by A/E and a belt driven, double width, and double inlet forward curve blower. 

Assembly shall be mounted on heavy gauge galvanized rails and further 

mounted on minimum 1.125 inch thick neoprene vibration isolators  

b. Direct-drive fan(s) Blower assembly shall consist of an electric motor as 

specified by A / E. Assembly shall be mounted on heavy gauge galvanized steel 

rails and further mounted on 1.125inch thick neoprene vibration isolators. 

Blower motor(s) shall be capable of continuous speed modulation and controlled 

by a factory supplied VFD.  

7. Control center / connections: unit shall have an electrical control center where all 

high and low voltage connections are made. Control center shall be constructed to 

permit single-point high voltage power supply connections   

8. Service receptacle: 120 VAC GFCI service outlet shall be factory-provided and 

installed by this contractor in a location designated by the A/E.  

9. Curb Assembly: Contractor shall provide and install appropriate insulation for the 

curb assembly. 

H. Direct Gas-Fired Burner: 
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1. Unit shall be factory assembled, piped and wired. Direct gas-fired system will be 

92% efficient while supplying a burner that is capable of providing 25:1 turndown. 

Unit will utilize a draw through design and incorporate adjustable burner baffles 

plates for filed adjustments. Unit will have a direct spark ignition system.  

2. Burner construction shall consist of a cast aluminum burner manifold and 400 series 

stainless steel mixing plates. No air from the inside space shall be allowed to pass 

across the burner at any time. Flame sensing shall be provided. Burner control shall 

have a digital coded fault indicator capable of storing the last five faults. 

3. Shall be equipped for operation on natural gas with a maximum rated inlet gas 

pressure of 1/2 psi. An External Gas pressure regulator shall be provided by the 

factory.  

4. Burner control options to include the following discharge temperature External 

signal for burner modulation with integral discharge temperature limits using an 

external 4 - 20 mA signal. 

I. Unit shall include the following safety controls: 

1. Manual Reset, High Limit Switch: Dual safety shutoff valves shall be that do not 

exceed 120 VAC control signals.  

2. High and low Gas Pressure Switch(s):  

3. Visual indication: Clear visual signal demonstrating the position of the main gas 

safety shutoff valves.  

4. Sensors are considered to be part of various optional operational modes or device 

controllers and are to be factory supplied and installed as specified by the A/E.  

J. Blower, Supply Air: Belt drive motor and blower shall be assembled onto a minimum 

14 gauge galvanized steel platform and must have neoprene vibration isolation devices, 

minimum of 1 – 1/8 inches thick. 

1. Blower assemblies: Shall be statically and dynamically balanced and designed for 

continuous operation at maximum rated fan speed and horsepower. 

2. Centrifugal blower housing: Formed and reinforced steel panels to make curved 

scroll housing with shaped cutoff.  

3. Forward curved blower (fan) wheels: Galvanized or aluminum construction with 

inlet flange and shallow blades curved forward in direction of airflow. Mechanically 

attached to shaft with set screws. 

4. Blower section motor source quality control: Blower performance shall be factory 

tested for flow rate, pressure, power, air density, rotation speed and efficiency. 

Ratings are to be established in accordance with AMCA 210, “Laboratory Methods 

of Testing Fans for Rating.”          

5. Blower motors greater than ¾ horsepower shall be “NEMA Premium™” unless 

otherwise indicated. Compliance with EPAct minimum energy-efficiency standards 

for single speed ODP and TE enclosures is not acceptable. Motors shall be heavy-

duty, permanently lubricated type to match the fan load and furnished at the 

specified voltage, phase and enclosure. Drives shall be sized for a minimum of 

150% of driven horsepower and pulleys shall be fully machined cast-type, keyed 

and fully secured to the fan wheel and motor shafts. Electric motors of ten 

horsepower or less shall be supplied with an adjustable drive pulley. Comply with 

requirements in Electrical Divisions, matched with fan load.  

6. Motors shall be 60 cycles, 3 phase 460 volt  

K. Unit Controls 

1. The unit shall be constructed so that it can function as a stand-alone heating and 

cooling system controlled by factory-supplied thermostat. 
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2. Provide necessary components for HVAC system to be controlled via facility SCADA 

system. Contractor to coordinate between manufacturer vendor and facility for a 

fully functional system. 

L. Sensors to be provided with the unit 

1. Room / Space Temperature Sensors  

2. Heating Inlet Air Sensor 

3. Dirty Filter Sensor 

4. 120V/24V Smoke Detector 

M. Filters: Unit shall have 2" thick MERV 13 disposable pleated filters following the outdoor 

air intake in a V-bank arrangement and shall be accessible from the exterior of the unit.  

N. Motor: 

1. The motor shall be mounted integral to the isolated fan assembly and furnished by 

the unit manufacturer.  The motor is mounted inside the unit casing on an 

adjustable base to permit adjustment of drive belt tension.  

2. The motor shall meet or exceed all NEMA Standards Publication MG 1 requirements 

and comply with NEMA Premium efficiency levels when applicable except for 

fractional horsepower motors which are not covered by the NEMA classification.   

3. The motor shall be T-frame, squirrel cage with size, type, and electrical 

characteristics as shown on the equipment schedule. 

4. Direct-drive fan and motor assemblies shall be internally isolated from the unit 

casing with 2-inch deflection spring isolators.  

5. The isolation system shall be designed to resist loads produced by external forces, 

such as earthquakes, and conform to the current IBC seismic requirements.  

O. Variable Frequency Drive (VFD) 

1. Design VFD frequency is less than line frequency.  Use caution during startup to 

ensure the VFD will not operate at the line frequency or ensure that the air delivery 

system can handle being over-pressurized. 

2. Starter/VFD shall be mounted externally in a NEMA Type 1 enclosure on the supply 

fan section. An external disconnect shall be mounted through-the-door to the 

starter/VFD to disconnect full power from starter/VFD. 

3. A combination Variable Frequency Drive (VFD) / disconnect shall be provided when 

variable air volume control is required for fan operation. Whether for single fan, 

dual fan, or fan array applications, a single VFD shall be provided to ensure proper 

operation and to optimize operating life.  Each VFD / disconnect shall be properly 

sized, factory mounted in a full metal enclosure, wired to the fan motor(s), and 

commissioned to facilitate temporary heating, cooling, ventilation, and/or timely 

completion of the project.  VFD / disconnects shall include a circuit breaker 

disconnect with a through-the-door interlocking handle and shall be lockable.  The 

VFD package shall also include: 

a. Electronic manual speed control 

b. Hand-Off-Auto (H-O-A) selector switch 

c. Inlet fuses to provide maximum protection against inlet short circuit 

d. Current limited stall prevention 

e. Auto restart after momentary power loss 

f. Speed search for starting into rotating motor 

g. Anti-windmill w/DC injection before start 

h. Phase-to-phase short circuit protection 

i. Ground fault protection 
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j. Manual motor protection MMP 

4. Units with factory-mounted controls shall include power wiring from the VFD panel 

to the control system transformers, binary output on/off wiring, analog output-

speed-signal wiring, and all interfacing wiring between the VFD and the direct digital 

controller. 

5. The VFD shall be UL508C listed and CSA certified and conform to applicable NEMA, 

ICS, NFPA, & IEC standards 

P. Controls: 

1. The heater shall be factory-wired to accommodate controller. The controller shall 

be able to receive a 0-10VDC signal from a thermostat providing full modulating 

control of the first increment of heat.  

2. The staged increments are turned on and off by the step controller. As each stage 

is required to fulfill the demand for heat, the internal controller is used as fully 

modulating between stages. 

3. Thermostat shall be provided by the equipment supplier and shall be fully 

compatible with unit. Provide 7-day programmable type with full back-lit display. 

a. Make Up Air Units shall be controlled by thermostat 

4. Provide an air flow switch in the fan duct to confirm minimum flow. Contacts shall 

be rated 120VAC, 10A, Form C. 

Q. Manufacturer: 

1. Greenheck 

2. Trane 

3. Or Approved Equal 

 

PART 3 - EXECUTION 

3.1     INSTALLATION 

A. Install equipment and systems in accordance with manufacturers’ instructions. 

B. Make Up Air Units (MAU) and HVAC systems shall be interlocked to the fire alarm(s) 

system. When alarm is engaged, exhaust fans shall shut down.   

1. Coordinate with fire alarm system supplier. 

C. Provide return air flow system for MAU unit as shown on drawings 

D. Louvers: 

1. Install louvers at locations indicated on the drawings and in accordance with 

manufacturer's instructions. 

2. Install louvers plumb, level, in plane of wall, and in alignment with adjacent work. 

3. The supporting structure shall be designed to accommodate the point loads 

transferred by the louvers when subject to the design wind loads 

E. Provide Testing and Balancing Reports of all HVAC systems, see Section 23 05 93, 

Testing, Adjusting and Balancing of HVAC Systems. 

F. Exhaust Fans: 
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1. Provide two speed controller with barometric sensors where specified. First set 

speed to run at operator set time interval before second speed is activated. Speeds 

shall be adjustable for exhaust fan airflow range. 

++ END OF SECTION ++  
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SECTION 26 00 00  

GENERAL ELECTRICAL PROVISIONS 

PART 1 - GENERAL 

1.1     DESCRIPTION 

A. Scope of Work: 

1. Provide all labor, materials, equipment and incidentals as shown on the Drawings, 

specified, and required to complete the electrical Work, including power distribution; 

grounding; lighting; miscellaneous power; building special systems such as security, 

closed circuit television, fire alarm, and lightning protection; controls; 

instrumentation; supervisory control and data acquisition, equipment provided under 

other specification sections; etc.  

2. Provide mobilization, project coordination, demolition, and maintenance of operation 

services as required for the work in accordance with the specifications and the 

drawings. 

3. Equipment shall be rated and labeled by the manufacturer for the environmental 

conditions in which it is installed including the power disconnects, control stations, 

and wiring systems.  

4. Provide a preliminary short circuit and coordination analysis prior to the initial 

submittal of the electrical distribution equipment submittal to confirm the equipment 

being provided new and the existing equipment are appropriately rated for the short 

circuit duty available and to ensure that the protective devices being provided 

properly coordinate among themselves and with the existing installed equipment. 

5. Provide a final short circuit, protective devices coordination and arc flash analysis to 

be used for setting the protective devices and for providing the appropriate safety arc 

flash labeling on all equipment, existing and new after all submittals are approved. In 

addition, the final analysis report will be used by the OWNER as a benchmark for 

setting and testing protective devices in the future. 

6. Provide conduit, wire and field connections for all motors, motor controllers, control 

devices, control panels and electrical equipment furnished under other Divisions. 

7. Provide conduit, wiring and terminations for all field-mounted instruments furnished 

under other Divisions, including process instrumentation primary elements, 

transmitters, local indicators and control panels. Provide disconnect switches and 

lightning and surge protection equipment wiring at process instrumentation 

transmitters. Install vendor furnished cables specified under other Divisions. 

8. Provide complete network cables and specialty cable systems. Install the network 

cables and other specialty cable systems furnished under other Divisions in 

accordance with the system manufacturers' installation instructions. Coordinate the 

raceway layout, prior to rough-in, with the computer system supplier and the cable 

manufacturer to ensure raceway compatibility with the systems and materials being 

furnished. Where redundant cables are furnished, install cables in separate raceways. 

Maintain an 8-foot (minimum) separation between raceways with no single point of 

failure where practical and reasonable. Practical and reasonable shall be defined 

jointly by the Electrical Contractor, Prime Contractor, and Electrical Engineer. 

9. Provide a complete Fiber Optic Network System. Install the Fiber Optic Cables and 

other specialty cable systems furnished under other specification divisions in 

accordance with the system manufacturers' installation instructions. Review the 

raceway layout, prior to installation, with the OWNER IT staff, fire alarm and 
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computer equipment system suppliers, and the cable manufacturers to ensure 

raceway compatibility with the systems and materials being furnished. 

10. Installation of variable frequency drives furnished under other Divisions, including 

conduit, wiring and terminations, and associated equipment such as reactors, 

harmonic filters, transformers and power factor correction capacitors. 

11. Provide power wiring for all heating, ventilating, and air conditioning equipment 

furnished under other related Divisions. Provide 120 V wiring for unit heater motors 

and thermostats and exhaust fan/light combination controls where required. Refer to 

HVAC Drawings for the locations of 120 V unit heater thermostats and provide a 3/4-

inch C, 2 No. 12 and 1 No. 12 GRD between each heater and its respective control 

thermostat. 

12. Provide precast manholes, handholes and light pole bases with appropriately traffic-

rated frames and covers.  

13. Provide all necessary electrical work and materials necessary to make laboratory 

equipment operative (e.g., still, water-baths, fume hood, etc.). 

14. Provide modifications to existing control systems as required to provide the control 

functions or inputs as shown on the Drawings. Verify all existing wiring and 

connections and provide installation of new auxiliary motor starter contacts, relays, 

switches, etc. Trace the circuits in the field and develop the wiring diagrams 

necessary for completion of the work. Document all changes made to the wiring 

diagrams and return a complete marked-up set of Record Drawings, with point-to-

point terminal numbers, to the OWNER after the work is complete. 

15. Coordinate with the Telecommunications Service Provider to provide High Speed 

Internet service from the service provider. 

16. Perform testing of the electrical equipment in accordance with the requirements of 

the other Division 26 specifications. If the testing results are not within acceptable 

limits repair or replace all defective work and equipment at no additional cost to the 

OWNER. Make adjustments to the systems furnished under Division 26, Electrical in 

accordance with the equipment manufacturers requirements/recommendations. 

17. Set the electrical protective devices in accordance with NETA standards and in 

accordance with the protective coordination study. 

B. Demolition 

1. Provide electrical demolition work associated with the removal of equipment from the 

existing facilities. The work shall include disconnecting and removing electrical 

disconnect switches, electrical wiring and conduit to equipment. Make equipment 

scheduled for removal free of electrical shock hazard.  

2. Survey the existing electrical systems and equipment identified for removal with 

representatives from the other trades prior to performing any demolition work. 

Identify all conduit and equipment to be removed with tags or paint. Where a piece 

of equipment is to be removed all associated ancillary components (e.g., solenoid 

valves, pressure switches, etc.) and associated wiring and conduit shall also be 

removed. 

3. Equipment scheduled to be turned over to the OWNER shall be carefully 

disconnected, removed and delivered to the OWNER at a location within the existing 

site. Provide labor, hoisting, and transportation of the equipment. All other 

miscellaneous electrical materials, devices, etc., associated with the equipment being 

turned over shall be demolished and removed from the site. The following equipment 

shall be turned over to the OWNER: 

a. Control panels 

b. Switchgear 

c. Switchboards 
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d. Panelboards 

e. Transformers 

4. Provide electrical relocation work associated with the relocation of equipment for the 

existing and new facilities, including disconnecting all existing wiring and conduits 

and providing new wiring and conduit to the relocated equipment. Make equipment 

scheduled for relocation free of electrical shock hazard in accordance with OSHA and 

local plant electrical safety requirements. 

5. Unless otherwise specifically noted, remove unused exposed conduit and support 

systems back to point of concealment including abandoned conduit above accessible 

ceiling finishes. Remove unused wiring back to source (or nearest point of usage). 

6. Disconnect abandoned outlets and remove devices. Remove abandoned outlets if 

conduit servicing them is abandoned or being removed. Provide blank covers for 

abandoned outlets which are not removed. 

7. Disconnect and remove abandoned panelboards, disconnect switches, control 

stations, distribution equipment, etc. 

8. Disconnect and remove abandoned luminaires. Remove brackets, stems, hangers and 

other accessories. 

9. Repair adjacent construction and finishes damaged during demolition and extension 

work. 

10. Where electrical systems pass through the demolition areas to serve other portions of 

the premises, they shall remain or be suitably relocated, and the system restored to 

normal operation. 

11. Coordinate electrical power outages to the electrical systems and equipment with the 

OWNER. Where duration of proposed outage cannot be allowed by the OWNER (4 

hour duration maximum), phase the retrofit work to allow the system or equipment 

to be re-connected to the electrical power system within the time frame allowed by 

the OWNER or provide temporary power connections as required to maintain service 

to the systems or equipment. The temporary power can be from a generator or 

another part of the facility not affected by the outage provided there is sufficient 

spare capacity.  

12. Continuous service is required on all circuits and outlets affected by these changes, 

except where the OWNER will permit an outage for a specific time. Obtain OWNER's 

consent before removing any circuit from continuous service. 

13. The electrical and process equipment to be removed or relocated under this contract 

has been identified on the Drawings. The removal and or relocation of existing 

conduit, wire and equipment have not been detailed on the Drawings. Survey the 

affected equipment and building areas before submitting bid proposal. 

14. Trace out existing wiring that is to be relocated or removed and perform the 

relocation or removal work as required for a complete operating and safe system. 

15. Remove exposed conduits, wireways, outlet boxes, pull boxes and hangers made 

obsolete by the alterations, unless specifically designated to remain. Patch surfaces 

and provide blank covers for abandoned outlets which are removed. 

16. All equipment, materials, controls, motor starters, branch and feeder breakers, 

panelboards, transformers, wiring, raceways, etc., furnished and installed to 

temporarily keep circuits energized shall be removed when the permanent installation 

is fully operational. 

17. Disposition of removed materials and equipment 

a. It is intended that material and equipment indicated to be removed and disposed 

of by the CONTRACTOR shall, upon removal, become the CONTRACTOR's 

property and shall be disposed of off the site by the CONTRACTOR, unless 

otherwise directed by the OWNER. A receipt showing acceptable disposal of any 

legally regulated materials or equipment shall be given to the OWNER. 
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b. PCBs, mercury and PCB/mercury contaminated equipment shall be removed, 

packaged, shipped and disposed of in accordance with all State and Federal 

regulations. Obtain the services of a firm licensed and regularly engaged in the 

removal of PCBs and PCB contaminated equipment. The firm shall be licensed in 

the State or States in which the contaminated material is handled, shipped and 

disposed. Pay all fees associated with the removal of the contaminated material 

and equipment and provide documentation showing acceptable disposal. 

C. Coordination: 

1. Coordinate the electrical service requirements with Provo Power Utility Company and 

provide the electrical service from the power company at the locations indicated. 

2. Review installation procedures, drawings and schedules under other Sections and 

coordinate with other trades the installation of electrical items that must be installed 

with or within formwork, walls, partitions, ceilings and panels. 

3. Coordinate with other contractors and provide the installation of all conduits, inserts, 

and other items to be embedded in concrete, or built into walls, partitions, ceilings, 

or panels constructed by other contractors. Provide detailed sketches of the location 

of conduits and other built-in items prior to rough-in. Install conduits and other built-

in items in such a manner and within such time periods as will not unnecessarily 

delay the work of other contractors. 

4. Each bidder or their authorized representatives shall, before preparing their proposal, 

visit all areas of the existing buildings and structures in which work under this bid is 

to be performed and inspect carefully the present installation. The submission of the 

proposal by this bidder shall be considered evidence that their representative has 

visited the buildings and structures and noted the locations and conditions under 

which the work will be performed and that he/she takes full responsibility for a 

complete knowledge of all factors governing his/her work that can reasonably be 

seen. Reasonable shall be defined jointly by the Electrical Contractor, Prime 

Contractor, and Electrical Engineer. 

5. Review the electrical underground system and the civil yard piping. Install the 

electrical underground system in a manner that avoids conflicts with manholes, catch 

basins, etc. provided under other Divisions of the specifications.  

6. Provide rubber floor mats for all electrical equipment, including switchgear, 

switchboards, and motor control centers.  

7. Excavation, bedding material, forms, concrete and backfill for underground raceways; 

forms and concrete for electrical equipment furnished under Division 26, Electrical. 

The work shall be in accordance with Divisions 03, Concrete,  and Division 31, 

Earthwork. 

D. Contract Documents: 

1. Interpretation of Drawings: 

a. Dimensions shown on the Drawings that are related to equipment are based on 

the equipment of one manufacturer.  Confirm the dimensions of the equipment 

furnished to the space allocated for that equipment. 

b. The Drawings show the principal elements of the electrical Work. They are not 

intended as detailed working drawings for the electrical Work, but as a 

complement to the Specifications to clarify the principal features of the electrical 

systems. 

c. It is the intent of the Drawings and Specifications that all equipment and devices, 

furnished and installed under this Contract, be properly connected and 

interconnected with other equipment and devices so as to render the installations 

complete for successful operation, regardless of whether all the connections and 
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interconnections are specifically mentioned in the Specifications or shown on the 

Drawings.  

d. Conduit and wiring is indicated schematically on the drawings to show the desired 

functionality. Refer to the One-Line diagrams, Control Block Diagrams, 

Panelboard schedules, Schematic Diagrams, Loop Wiring diagrams, Network 

Diagrams, and Process and Instrumentation Drawings for wiring requirements. 

e. Wiring details are not shown on the plan drawings. CONTRACTOR to determine 

the optimum field routing and provide all fittings and accessories necessary for a 

complete system. 

f. Schematic Diagrams: 

1) Schematic diagrams are provided for CONTRACTOR’S guidance in fulfilling the 

operational intent of the Contract Documents. 

2) Responsibility belongs to CONTRACTOR to meet all safety and electrical 

codes, and to provide all equipment, appurtenances and specialty items 

required to provide for complete and operable systems. Devices intended for 

safety interlocks to protect personnel shall be UL safety rated. Devices 

intended for safety interlocks to protect equipment shall be fail-safe. 

3) Review of control schemes submitted by CONTRACTOR does not relieve 

CONTRACTOR of his contractual responsibility to provide complete and 

successfully operating systems. 

g. Underground duct bank raceways may be a minimum of 2-inch regardless of the 

conduit sizes indicated on the wiring drawings. 

h. It is the intent of the Contract Documents that similar products are provided by 

the same manufacturer for uniformity on the Project. 

2. Priority of the contract documents 

a. If, during the performance of the work, the CONTRACTOR finds a conflict, error or 

discrepancy between or among one or more of the Sections or between or among 

one or more Sections and the Drawings, furnish the higher performance 

requirements. The higher performance requirement shall be considered the 

equipment, material, device or installation method which represents the most 

stringent option, the highest quality or the largest quantity. 

b. In all cases, figured dimensions shall govern over scaled dimensions, but work 

not dimensioned shall be as directed by the ENGINEER and work not particularly 

shown, identified, sized, or located shall be the same as similar work that is 

shown or specified. 

c. Detailed Drawings shall govern over general drawings, larger scale Drawings take 

precedence over smaller scale Drawings, Change Order Drawings shall govern 

over Contract Drawings and Contract Drawings shall govern over shop drawings. 

d. If the issue of priority is due to a conflict or discrepancy between the provisions of 

the Contract Documents and any referenced standard, or code of any technical 

society, organization or association, the provisions of the Contract Documents will 

take precedence if they are more stringent or presumptively cause a higher level 

of performance. If there is any conflict or discrepancy between standard 

specifications, or codes of any technical society, organization or association, or 

between Laws and Regulations, the higher performance requirement shall be 

binding on the CONTRACTOR, unless otherwise directed by the ENGINEER. 

e. In accordance with the intent of the Contract Documents, the CONTRACTOR 

accepts the fact that compliance with the priority order specified shall not justify 

an increase in Contract Price or an extension in Contract Time nor limit in any 

way, the CONTRACTOR's responsibility to comply with all Laws and Regulations at 

all times    
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E. Temporary Power and Lighting: 

1. Coordinate temporary power with Provo Power Utility Company and OWNER. If 

utilizing existing facility power, upon approval, provide updated panel schedules 

and/or load summaries to the ENGINEER and OWNER identifying the recommended 

power sources and circuits for temporary services. ENGINEER and OWNER must 

provide approval prior to connecting to the services. 

F. Power Utility Service: 

1. The power company serving this project is Provo Power. Service will be obtained at 

12,470 V, 3 Ph, 4 Wire, 60 Hz from a service riser furnished and installed by Provo 

Power. 

2. The power company will be responsible for the following work: 

a. Furnishing and installing the primary overhead conductors and pole line. 

b. Furnishing and installing the first riser pole on the property, primary cutouts, 

lightning arresters and grounding. 

c. Furnishing and installing primary cables.  

d. Furnishing and installing the transformer grounding. 

e. Furnishing and installing transformer. 

f. Termination of underground primary cables at riser pole. 

g. Termination of underground primary cables at the transformer. 

h. Furnishing metering current transformers (C.T.'s), meter and meter wiring. 

i. Furnishing and installing secondary conduits and cables. 

j. Furnishing meter base and enclosure. 

3. The CONTRACTOR shall be responsible for the following work: 

a. Obtain an estimate from the power company for the work described above and 

include the cost of the power company work in the Bid Price. 

b. Make all arrangements with the power company for obtaining electrical service, 

including all utility design services, construction, inspections, and fees; pay all 

power company charges; and furnish all labor and material required for the 

electrical service. 

c. Furnishing and installing the primary conduits. 

d. Furnishing and installing the transformer pad. 

e. Furnishing secondary conduits and cables. 

f. Furnishing and installing a power company approved metering current 

transformer enclosure. 

g. Furnishing and installing an empty conduit with pull-tape from the metering C.T. 

enclosure to the meter enclosure. Conduit size and type shall be approved by the 

power company. 

4. Submit shop drawings for the following items to the power company for approval: 

a. Service Entrance Section. 

b. Manholes and duct bank plans. 

c. Concrete equipment pads for utility equipment. 

d. Meter base. 

e. Primary conduit. 

f. Metering instrument and installation. 

1.2     QUALITY ASSURANCE 

A. Requirements of Regulatory Agencies: 

1. Permits:  Obtain all permits and pay fees required to commence Work and, upon 

completion of the Work, obtain and deliver to the ENGINEER a Certificate of 

Inspection and Approval from the authority having jurisdiction.  
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2. Codes:  Material and equipment shall be installed in accordance with the current 

standards and recommendations of the National Electrical Code, the National 

Electrical Safety Code and with local codes which apply.  Where discrepancies arise 

between codes, the most restrictive regulation shall apply.  

3. Tests by Independent Regulatory Agencies:  Electrical material and equipment shall 

be new and shall bear the label of the Underwriters’ Laboratories, Inc., or other 

nationally-recognized, independent testing laboratory, wherever standards have been 

established and label service regularly applies. 

4. Utilities: 

a. Provo Power Company:  Work in connection with the electric service and utility 

metering shall be done in strict conformance with the requirements of Provo 

Power Company. 

b. Telephone Company:  Work in connection with the telephone lines for the 

telephone service shall be done in strict conformance with the requirements of 

the Telephone Company.  Telephone system within the Plant is a private system 

and shall be coordinated with the City of Provo, Information Technology 

Department. 

c. City of Provo, Information Technology Department. 

B. Reference Standards:  Electrical material and equipment shall conform in all respects to 

the latest approved standards of the following: 

1. National Electrical Manufacturers Association (NEMA). 

2. The American National Standards Institute (ANSI). 

3. The Institute of Electrical and Electronic Engineers (IEEE). 

4. Insulated Cable Engineers Association (ICEA). 

5. National Electrical Code (NEC) current adoption. 

6. National Electrical Safety Code (NESC). 

7. American Society for Testing and Materials International (ASTM). 

8. The Instrumentation, Systems and Automation Society (ISA). 

9. National Fire Protection Agency (NFPA). 

10. Underwriter’s Laboratories, Inc. (UL). 

11. Occupational Safety and Health Administration (OSHA). 

12. Factory Mutual (FM) 

13. International Electrical Testing Association (NETA) 

14. State of Utah Building Code 

15. International Building Code (IBC) 

16. City of Provo Building Code 

17. International Fire Code (IFC) 

18. International Energy Conservation Code (IECC) 

19. The Building Officials and Code Administrators National Building Code (BOCA) 

20. ASTM International 

21. Institute of Electrical and Electronics Engineers (IEEE) 

22. Joint Industrial Council (JIC) 

C. Warranty: Warrant all equipment furnished under Division 26, Electrical, in accordance 

with Division 01, General Requirements and individual Division 26, Electrical equipment 

sections. Minimum warranty period shall be one year from date of substantial completion 

for the project, or manufacture’s standard warranty, whichever is longer. 

D. Wiring Coordinator: 
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1. Retain the services of a Wiring Coordinator who shall prepare complete point-to-point 

interconnection wiring termination sheets.  The sheets shall identify all external 

interconnecting wiring associated with all new and modified existing equipment. 

a. Qualifications:  Coordinator shall have experience in the development of the 

point-to-point interconnection wiring termination sheets and shall have served in 

a similar role on a project of similar size and complexity. 

1) Present qualifications and approach for the project at Pre-Construction 

Conference. 

2) Prepare the items listed below for presentation at the Pre-submittal Meeting.  

Submit to ENGINEER three weeks prior to date of meeting. 

a) List of projects where the Wiring Coordinator developed point-to-point 

wiring termination sheets. 

b) Samples of diagrams that were developed for the listed projects. 

c) Example wiring diagram proposed for the Work with a preliminary list of 

drawings to be produced. 

d) Plan of how information will be obtained and documented. 

b. Responsibilities: 

1) Develop point-to-point interconnection wiring termination sheets for 

performance of the Work and to document terminations.     

2) Use information obtained from approved Shop Drawings, Record Drawings 

and field inspections as required to complete the sheets. 

3) Attend Pre-submittal Meeting and periodic process control system 

coordination and progress meetings. 

4) Conduct point-to-point wiring checks to determine wires and terminations are 

per the point-to-point interconnection wiring termination sheets. 

CONTRACTOR to sign-off on the sheets to document the checks were 

performed. After confirmation by the CONTRACTOR, submit the signed sheets 

to the OWNER/ENGINEER. 

c. Point-to-Point Interconnection Wiring Termination Sheets: Include the following: 

1) External wiring for each piece of equipment, panel, instrument and other 

devices and conduit wiring to control stations, lighting panels and motor 

controllers. 

2) Numbered terminal block identification for each wire termination. 

3) Identification of the assigned wire numbers for all interconnections. 

4) Identification of all conduit wiring by the conduit tag in which the wire is 

installed. 

5) Terminal and pull boxes through which wiring is routed. 

6) Identification of all equipment and the Shop Drawing transmittal numbers for 

equipment from which the wiring requirements and termination information 

was obtained. 

1.3     SUBMITTALS 

A. Refer to other Division 01, General Requirements, and Division 26, Electrical, 

specification sections for submittal requirements. 

B. Shop Drawings 

1. Shop Drawings shall include the following information to the extent applicable to the 

particular item: 

a. Manufacturer’s name and product designation or catalog number, including 

environmental rating such as “Rated for Outdoor Use” or “Rated for Hazardous 

Location”. 
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b. Electrical ratings. 

c. Conformance to applicable standards or specifications. 

d. Dimensioned plan, section, elevations and panel layouts showing means for 

mounting, conduit connection, and grounding. 

e. Materials and finish specification, including paints. 

f. Clearly identify all equipment and accessories proposed to be provided, including 

cross references to tag names as shown on the drawings. 

g. List of components including manufacturer’s names and catalog numbers. 

h. Internal wiring diagram and drawings indicating all connections to components. 

i. External wiring diagram showing numbered terminals and all external connections 

and wire requirements. 

2. Electrical distribution equipment will not be approved until a preliminary power 

system analysis is complete, including available fault current study, coordination 

study, and arc-flash study. 

3. Submit reports and test results in accordance with other Division 26, Electrical, 

sections. 

4. For all seismic design systems submit a P.E. certification Form prepared, stamped 

and signed by a professional engineer, registered in the State of Utah, verifying that 

the design and details meet the loading requirements and are in accordance with all 

applicable codes. 

5. Check shop drawings for accuracy and completeness prior to submittal. Shop 

drawings shall be stamped with the date checked and a statement indicating that the 

shop drawings conform to this Section and the Drawings. List all exceptions to the 

specifications and the Drawings. Include the complete associated specification section 

with each paragraph marked INCORPORATED or REJECTED in the submittal 

documents. Shop drawings not so checked and noted shall be returned marked NOT 

APPROVED. 

6. The ENGINEER's review shall be for conformance with the design concept of the 

project and compliance with the Drawings. Errors and omissions on approved shop 

drawings shall not relieve the CONTRACTOR from the responsibility of providing 

materials and workmanship required by this Section and the Drawings. 

7. All dimensions shall be field verified at the job site and coordinated with the work of 

all other trades. 

8. Material shall not be ordered or shipped until the shop drawings have been approved. 

No material shall be ordered, or shop work started if shop drawings are marked 

"APPROVED AS NOTED - CONFIRM," "APPROVED AS NOTED - RESUBMIT" or "NOT 

APPROVED." 

C. Operation and Maintenance Data  

 

1. Submit operations and maintenance data for equipment furnished under this Division, 

in accordance with Division 01, General Requirements. The manuals shall be 

prepared specifically for this installation and shall include catalog data sheets, 

drawings, equipment lists, descriptions, parts lists including replacement part 

numbers. 

2. Manuals shall include the following as a minimum: 

a. A comprehensive, linked, table of contents. 

b. Individually tabbed sections. 

c. Name, address, and contact information for supplier and local support office. 

d. A complete "As-Built" set of approved shop drawings. 

e. A complete list of the equipment supplied, including serial numbers, ranges and 

pertinent data. 
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f. A table listing of the "as left" settings for all timing relays and alarm and trip 

setpoints. 

g. System schematic drawings "As-Built," illustrating all components, piping and 

electric connections of the systems supplied under this Section. 

h. Detailed service, maintenance and operation instructions for each item supplied. 

i. Special maintenance requirements particular to this system shall be clearly 

defined, along with special calibration and test procedures. 

j. The operating instructions shall also incorporate a functional description of the 

entire system, with references to the systems schematic drawings and 

instructions. 

k. Complete parts list with stock numbers, including spare parts. 

1.4     PROJECT CLOSEOUT 

A. Record Drawings shall accurately show the installed condition of the following items: 

1. One line wiring diagram of the distribution system. 

2. Accurate and detailed in place conduit and cable layouts with schedule of conduit 

sizes and number and size of conductors. 

3. Underground raceway and duct bank routing and manhole and handhole locations 

with coordinates. 

4. Layouts of the power and lighting arrangements and the grounding system. 

5. Panel Schedule(s). 

6. Lighting Fixture Schedule(s). 

7. Grounding system wiring and components. 

8. Control schematic diagrams, with terminal numbers and all control devices identified, 

for all equipment. 

9. Point-to-Point Interconnection wiring diagrams with all terminals identified and all 

equipment, wire, and conduit tags indicated. 

10. Provide wire and conduit schedules indicating identification tags; termination points; 

wire/cable types, quantity, sizes; and terminal equipment tags. 

11. The Record Drawings shall reflect final equipment and field installation information. 

1.5     PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Delivery of Materials:  Instruct the manufacturers and vendors as to the maximum 

shipping sizes of equipment that can be accommodated at the site. 

1.6     JOB CONDITIONS 

A. Existing Conditions: 

1. Examine the site and existing facilities in order to compare them with the Contract 

Documents with respect to the conditions of the premises, location of and connection 

to existing facilities and any obstructions which may be encountered. 

2. Perform the Work with due regard to safety and in a manner that will not interfere 

with the existing equipment or in any way cause interruption of any of the functions 

of the plant. 

3. The operation of existing facilities shall be maintained throughout construction. Any 

interruption of operation shall be approved by and coordinated with the owner. 

4. Environmental conditions at the site are as follows: 

a. Ambient air temperature: -23 to 38 degrees C (-10 to 100 degrees F) 

b. Elevation: 4,550 feet (MSL). 

c. Humidity: 80% 
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B. Limitations: 

1. Work shall be carried out with a minimum amount of disruption to the operation of 

the existing plant and with prior approval of OWNER.   Submit for approval by 

OWNER, a detailed written procedure for work which affects operation of the existing 

plant, a detailed procedure for modifying any existing electrical equipment, including 

appropriate Personal Protective Equipment (PPE) required if equipment must remain 

energized while conducting work, anticipated time required to complete the Work, 

and the required shutdown time, if any. 

2. Work requiring interruption to the operation of existing facilities shall be approved a 

minimum of two weeks in advance. Any interruption lasting longer than permitted by 

the owner for a given process will require an alternate contingency to maintain 

operation, such as portable standby generators completely at the cost to the 

CONTRACTOR including procurement operation, fuel, and maintenance. 

3. Where the Work of CONTRACTOR ties in with existing installations, take prior 

precautions and safeguards in connecting the Work with the existing operating 

circuits so as to prevent any interruption to the existing operating circuits.  The tying 

in of Work, installed under this Contract, with the existing circuits shall be performed 

only in the presence of OWNER.  Advance notice will be required before any 

equipment is removed from service. Notify OWNER, in writing, of his intention to do 

such work, providing full details. 

C. Structural Design Requirements: 

1. Provide structural design of electrical equipment, systems, and components, 

anchorage, and supports, including manufacturer’s certifications, in accordance with 

General Product Requirements under Division 01, including seismic design. 

2. Design, furnish, and install complete anchorage systems in accordance with 

applicable codes for all electrical equipment specified in the appropriate sections in 

Division 26, Electrical. All hangers, supports, and appurtenances shall conform to the 

latest applicable requirements of the Local/State Building Code except as 

supplemented or modified by the requirements of this section. Support arrangements 

shall be coordinated to eliminate interference with similar support systems to be 

installed by HVAC, Plumbing and for Process Pipe supports. 

D. Demolition: 

1. The demolition of electrical power distribution equipment, instrumentation/ control 

equipment, conduit, wire and appurtenances shall be in accordance with the 

specifications. All salvageable equipment shall be turned over to the OWNER and 

stored on site per OWNER requirements. All refuge must be hauled away and 

disposed of at CONTRACTOR’s expense.  

1.7     ENVIRONMENTAL RATINGS 

A. Area Classifications: 

1. Materials and equipment shall conform to the area classification(s) shown on the 

Drawings, specified, and required. 

2. Materials identified below are the minimum required. The drawings may include 

additional requirements. 

3. Corrosive Locations:  The following areas shall be considered corrosive locations: 

a. Chemical storage and pumping areas. 

b. Indoor process areas. 

c. Outdoor areas. 

4. Hazardous Locations: 
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a. Hazardous areas shall be as shown on the Drawings. 

b. Equipment, materials and installation in areas designated as hazardous on the 

Drawings shall comply with NEC Articles 500, 501, 502 and 503. 

c. Equipment and materials installed in hazardous areas shall be UL listed for the 

appropriate hazardous area classification. 

d. Materials, equipment and incidentals in areas identified as hazardous locations 

shall meet NEC requirements for the Class and Division designated. 

e. Devices that are not labeled for use in the hazardous area in which they are 

installed shall be wired from intrinsic safety barrier relays installed in accordance 

with NEC and UL requirements. 

B. Enclosures, Cabinets, Panels, and Boxes: 

1. All indoor DRY areas NEMA 12 gasketed. 

2. All indoor WET areas NEMA 4X 316 Stainless Steel. 

3. All indoor PROCESS areas NEMA 4X 316 Stainless Steel. 

4. All CORROSIVE areas NEMA 4X 316 Stainless Steel. 

5. All indoor CORROSIVE protected chemical storage and handling areas NEMA 4X non-

metallic (polycarbonate only). 

6. All OUTDOOR areas: NEMA 4X 316 Stainless Steel. 

7. All FINISHED office areas NEMA 1. 

8. HAZARDOUS classified areas: Listed and labeled suitable for the environment in 

which it is installed. 

9. Outdoor enclosures with electronics and temperature sensitive instruments, shall be 

provided with sunshade structures and appropriately sized air conditioner, if required. 

Submit temperature calculations for each outdoor enclosure. Sunshade structures 

shall be constructed as shown on drawings. 

C. Raceways, Conduits, and Fittings: 

1. All indoor DRY areas: Galvanized Rigid Steel. 

2. All indoor WET areas: PVC Coated Galvanized Rigid Steel. 

3. All indoor PROCESS areas: PVC Coated Galvanized Rigid Steel. 

4. All indoor CORROSIVE areas: PVC Coated Galvanized Rigid Steel. 

5. Indoor MBR building and Blower building as indicated on the drawings: Aluminum 

conduit and rigid Galvanized Steel Ventilated Cable Tray. 

6. All exposed OUTDOOR AREAS: Galvanized Rigid Steel. 

7. All underground direct buried: Schedule 80 PVC. 

8. All underground concrete encased or concrete capped: Schedule 40 PVC. 

9. All FINISHED office areas (120V): Intermediate Metal Conduit. EMT may be used 

where conduit is concealed. 

10. HAZARDOUS classified areas: Meet the NEC requirements for the environment in 

which it is installed. 

D. Wires and Cables: 

1. All Medium-Voltage wiring: MV105. 

2. All Feeder wiring: RHW or XHHW-2. 

3. All indoor power wiring: XHHW-2 

4. All 120V indoor light and convenience receptacle circuits wiring: THWN. 

5. Cable tray wiring in MBR building: Multi-conductor THHN/THWN type TC, stranded 

power and control wiring. 

6. All other power wiring: XHHW-2. 

7. 120 V control Wiring: THHW/THWN. 
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8. Specialty wires and cables as indicated in individual specification sections, as 

indicated on the drawings, or as recommended by associated equipment 

manufacturers, upon ENGINEER approval. 

E. Electrical Equipment: 

1. All electrical equipment shall be capable of operating successfully at full-rated load, 

without failure, at the environmental conditions at the site.. 

2. All electrical devices and equipment shall have ratings based on 75 degrees C (167 

degrees F) terminations, minimum. 

3. Mounting of electrical equipment on handrails is not allowed. 

F. Hangers and Supports 

1. All indoor DRY NON-PROCESS areas: Galvanized Steel. 

2. All indoor WET areas: 316 Stainless Steel. 

3. All indoor PROCESS areas: Powder Coated Steel. 

4. All indoor CORROSIVE areas: 316 Stainless Steel. 

5. All exposed OUTDOOR AREAS: 316 Stainless Steel. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1     SLEEVES AND FORMS FOR OPENINGS 

A. Provide and place all sleeves for conduits penetrating floors, walls, partitions, etc. Locate 

all slots for electrical work and form before concrete is poured. 

B. Determine exact locations for concealed conduit stub-ups. Obtain shop drawings and 

templates from equipment vendors or other subcontractors and locate concealed 

conduits before the floor slab is poured. 

C. Where setting drawings are not available in time to avoid delay in scheduled floor slab 

pours, the ENGINEER may allow the installations of such conduit to be exposed. 

Requests for this deviation must be submitted in writing. No additional compensation for 

such change will be allowed. 

D. Seal all openings, sleeves, penetration and slots. 

3.2     CUTTING AND PATCHING 

A. Cutting and patching shall be done in a workmanlike manner and be in compliance with 

modifications and repair to concrete as specified in Division 01, General Requirements. 

Saw cut concrete and masonry prior to breaking out sections. 

B. Core drill holes in concrete floors and walls as required. 

C. Coordinate work at such time as to require the minimum amount of cutting and patching. 

D. Do not cut joists, beams, girders, columns or any other structural members. 
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E. Cut opening only large enough to allow easy installation of the conduit. 

F. Patching to be of the same kind and quality of material as was removed. 

G. The completed patching work shall restore the surface to its original appearance or 

better. 

H. Patching of waterproofed surfaces shall render the area of the patching completely 

waterproofed. 

I. Remove rubble and excess patching materials from the premises. 

J. When existing conduits are cut at the floor line of wall line, they shall be filled with grout 

of suitable patching material. 

3.3     INSTALLATION 

A. Work not installed according to the Drawings and Specification shall be subject to change 

as directed by the ENGINEER at CONTRACTOR's expense. 

B. Electrical equipment shall be protected against mechanical and water damage. Store all 

electrical equipment in dry permanent shelters. Do not install electrical equipment in 

place until structures are weather-tight. 

C. Damaged equipment shall be replaced or repaired by the equipment manufacturer, at 

the ENGINEER's discretion and at the CONTRACTOR's expense. 

D. Repaint any damage to factory applied paint finish using touch-up paint furnished by the 

equipment manufacturer. The entire damaged panel or section shall be repainted at the 

CONTRACTOR's expense. 

3.4     MANUFACTURERS SERVICE 

A. Provide manufacturer's services for testing and start-up of the following equipment: 

1. 12.47 kV Switchgear   (5 days 1 trip minimum) 

2. Pad Mounted Transformer (Dry-Type) (5 days 1 trip minimum) 

3. Substation Transformer (Liquid Filled) (5 days 1 trip minimum) 

4. 480 Volt Switchboard   (5 days 1 trip minimum) 

5. 480 Volt Motor Control Centers  (5 days 1 trip minimum) 

6. Fire Alarm System    (5 days 1 trip minimum) 

7. Security Alarm System   (5 days 1 trip minimum) 

8. Card Access Control System  (5 days 1 trip minimum) 

9. Gate Security System   (5 days 1 trip minimum) 

10. Perimeter Security System  (5 days 1 trip minimum) 

11. Fiber Optic Network System  (5 days 1 trip minimum) 

12. Adequate time shall be provided in the projects scope to provide testing and startup 

for equipment as listed above to deliver a fully functional system to the OWNER upon 

completion of the Work. 

B. Testing and startup shall not be combined with training. Testing and start-up time shall 

not be used for manufacturer's warranty repairs. 
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3.5     TRAINING 

A. Provide manufacturer's services for training of plant personnel in operation and 

maintenance of the equipment furnished under Division 26, Electrical. 

1. 12.47 Volt Switchgear   (1 days 1 trip minimum) 

2. Pad Mounted Transformers (Dry-Type) (1 days 1 trip minimum) 

3. Substation Transformers (Liquid Filled) (1 days 1 trip minimum) 

4. 480 Volt Switchboard   (1 days 1 trip minimum) 

5. 480 Volt Motor Control Centers  (1 days 1 trip minimum) 

6. Fire Alarm System    (1 days 1 trip minimum) 

7. Security Alarm System   (1 days 1 trip minimum) 

8. Card Access System   (1 days 1 trip minimum) 

9. Gate Security System   (1 days 1 trip minimum) 

10. Perimeter Security System  (1 days 1 trip minimum) 

11. Adequate training time shall be included in the project scope to provide two training 

sessions to train the OWNER’s electrical team on all equipment listed above for which 

they will be responsible to maintain. For high- and medium-voltage equipment that is 

to be maintained by Provo Power, an additional training session may also be required 

and is to be included in the project scope 

B. The cost of training programs to be conducted with OWNER's personnel shall be included 

in the Contract Price. The training and instruction shall be directly related to the system 

being supplied. 

C. Provide detailed O&M manuals to supplement the training courses. The manuals shall 

include specific details of equipment supplied and operations specific to the project. 

D. The training program shall represent a comprehensive program covering all aspects of 

the operation and maintenance of each system. 

E. All training schedules shall be coordinated with and at the convenience of the OWNER. 

Shift training may be required to correspond to the OWNER's working schedule. 

F. Within 120 days of contract award to the CONTRACTOR, submit an overview of the 

proposed training plan. This overview shall include, for each course proposed: 

1. An overview of the training plan. 

2. Course title and objectives. 

3. Prerequisite training and experience of attendees. 

4. Recommended types of attendees. 

5. Course Content - A topical outline. 

6. Course Duration. 

7. Course Location - Training center or job site. 

8. Course Format - Lecture, laboratory demonstration, etc. 

9. Schedule of training courses including dates, duration and locations of each class. 

10. Resumes of the instructors who will actually implement the plan. 

G. The ENGINEER will review the training plan submittal with the OWNER. 

++ END OF SECTION ++ 
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SECTION 31 23 19 

DEWATERING 

PART 1 - GENERAL

1.1     DESCRIPTION

A. This Section includes all work related to surface water and groundwater control. All 
work in this Section shall be considered as Incidental Work to the completion of the 
Work in which it pertains.

B. Furnish all labor, materials, equipment and incidentals required to remove, treat and 
dispose of all surface water and groundwater entering excavation areas.

C. In the event that groundwater is encountered, excavation must stop in the affected 
area and the conditions and submittals of this Section must be met prior to resuming 
within the affected area.

1.2     DEFINITIONS

A. Deep Excavation: Deep excavation shall be defined as any excavation extending below 
water surface elevation. Water surface elevation is located approximately six feet below 
ground surface.

B. Groundwater Levels and Initial Groundwater Levels: Groundwater levels shall be 
defined as the levels of the groundwater in a specific area as measured at any time 
during construction by the Geotechnical Engineer through observations and records 
made within observation wells installed at the site. Initial groundwater levels shall be 
defined as the levels measured prior to the start of construction.

1.3     REFERENCES

A. National Pollution Discharge Elimination System (NPDES) permit

B. Utah Division of Water Quality (DWQ) regulations

1.4     SUBMITTALS

A. Submit in accordance with Section 01 33 00, Submittal Procedures, showing details of 
dewatering system.

B. Dewatering Plan:
1. Thirty working days prior to commencing excavation or prior to the planned start 

of work affecting the flow in any major sewer or within plant site, the CONTRACTOR 
shall submit to the OWNER six copies of a detailed Dewatering Plan for approval. 
The CONTRACTOR shall also send a copy of the dewatering Plan to DWQ for 
approval. The CONTRACTOR shall provide evidence to the OWNER that the above 
agency has approved the dewatering plan.
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2. Review and approval of the CONTRACTOR's dewatering plan by the OWNER and 
regulatory agencies shall not relieve the CONTRACTOR of the responsibility for the 
adequacy of the dewatering system to achieve the specified result. 

3. The dewatering plan shall include:
a. Drawings of the proposed groundwater control system showing locations, 

dimensions and relationships of elements of each system and proposed 
discharge points locations.

b. Description of the proposed groundwater control system but not limited to, 
equipment, standby equipment, and power supply., means of measuring inflow 
to excavations, pollution control facilities, means of measuring discharge 
quantity.

c. Method of handling, treating, dewatering, and disposing of sanitary and ground 
water.

d. Design calculations demonstrating adequacy of proposed dewatering system 
and components.

e. Schedule of installation. The submittal shall delineate the sequence for 
dewatering with respect to completion of the final structure and limitations on 
the termination of dewatering.

f. Statement of the CONTRACTOR’S awareness and intent to comply with the 
OWNER's sewer discharge requirements. 

g. Flow rates and storm drain discharge volumes.
h. Proposed points of discharge to the storm drain.
i. Details of the system operation plan and its portability.
j. Contingency plans for interruption or failure of the proposed groundwater 

control system.
k. Disposal plan for the settled waste, and floatable and oily wastes.
l. The storm drain discharge application/permit.

4. CONTRACTOR shall hire a Professional Civil Engineer, Registered Geologist or 
Registered Hydrogeologist in the State of Utah to prepare a dewatering plan.  

5. If the dewatering system is modified during installation or operation, the 
CONTRACTOR shall revise or amend and resubmit the dewatering plan.

1.5     DESIGN REQUIREMENTS

A. General:
1. The CONTRACTOR is responsible for the proper design and implementation of 

methods for controlling surface water and groundwater. CONTRACTOR shall be 
responsible for the continuous control of groundwater at all times during the course 
of the construction, including Saturdays, Sundays, holidays, work stoppages, during 
periods of labor strikes, and during periods of work stoppages.

2. Maintain all dewatering systems full time (24-hours/day) during the entire time the 
excavation is open. Do not shut down dewatering systems at night, on weekends 
or on holidays, or any other time the excavation is open.

3. CONTRACTOR shall obtain a groundwater discharge permit from DWQ. 
4. The CONTRACTOR shall submit a dewatering control plan; provide monthly updates 

of dewatering activities and analytical results of the discharged water to ENGINEER 
and OWNER, in accordance with the requirements of the groundwater discharge 
permit. 

5. The CONTRACTOR shall be responsible for damage to properties, buildings or 
structures, sewers and other utility installations, pavements and work that may 
result from dewatering or surface water control operations.
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6. The CONTRACTOR shall provide 100 percent emergency power backup with 
automatic startup and switchover in the event of electric power failure.

7. Design review and field monitoring activities by the OWNER or by the ENGINEER 
shall not relieve the CONTRACTOR of his/her responsibilities for the work.

8. CONTRACTOR shall hire a Professional Civil Engineer, Registered Geologist or 
Registered Hydrogeologist in the State of Utah to design and direct the operation 
of dewatering system to:
a. Prevent loss of ground as water is removed.
b. Relieve artesian pressures and resultant uplift of excavation bottom.
c. Ensure dry conditions at the final lines and grades of the bottom of the 

excavation. 

B. Dewatering System:
1. The CONTRACTOR shall use personnel experienced in furnishing, installing and 

monitoring dewatering systems to provide and maintain at all times during 
construction, ample means and adequate devices with which to promptly dewater 
and properly dispose of all water 3-feet below deepest excavation when required.

2. The primary purpose of the groundwater control system is to preserve the natural 
undisturbed condition of the subgrade soils in the areas of the proposed 
excavations.  Additional groundwater lowering may be necessary beyond the 3-ft 
requirement, depending on construction methods and equipment used and the 
prevailing groundwater and soil conditions.  The CONTRACTOR is responsible for 
lowering the groundwater as necessary to complete construction in accordance with 
the Contract Documents at no additional cost to the OWNER.

3. Design deep wells, well points and sumps, and all other groundwater control system 
components to prevent loss of fines from surrounding soils.  Sand filters shall be 
used with all dewatering installations unless screens are properly sized by the 
CONTRACTOR’s design ENGINEER to prevent passage of fines from surrounding 
soils.

4. The CONTRACTOR shall perform pre-conditions surveys of job site.
5. The CONTRACTOR shall design, furnish, install, test, operate, meter the flow, using 

a flow meter capable to measure units in gpm, monitor and maintain the dewatering 
system including all discharge piping and connections at point of discharge. The 
CONTRACTOR shall be responsible to design a system that shall ensure that the 
excavation and removal of underground obstructions occurs in a dry environment. 
Hydrostatic pressures shall be properly relieved to prevent excessive seepage of 
water into the excavation, which may create instability to the sides and bottom of 
the excavation.

6. Uptake lines to the settling tank(s) shall be screened and set in the excavation to 
minimize uptake of sediment and/or other contaminants. Outflow from the settling 
tank(s) shall be by gravity only, no pumping. The outflow capacity shall be sufficient 
to accommodate the rate of inflow while meeting applicable discharge standards. 
The CONTRACTOR shall provide a sufficient number of properly configured settling 
tanks to prevent any delay to his/her operation.

7. The CONTRACTOR shall have sufficient redundancy in the treatment system and 
standby/backup units to safeguard against breakthrough of the primary units and 
to keep the excavation free of water in event of component failure. Standby 
pumping equipment shall be maintained on the job site.

8. The CONTRACTOR shall furnish multiple systems to handle flows at each discharge 
location he/she proposes to discharge. The groundwater shall be discharged at 
locations approved by the OWNER.
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9. Dewatering shall commence after dewatering plan has been reviewed and approved 
by the OWNER, when groundwater is first encountered, and shall be continuous 
until such times as water can be allowed to rise.

10. The CONTRACTOR shall include worksite traffic controls at the dewatering locations 
that enter into vehicular or pedestrian pathway.

PART 2 - PRODUCTS

2.1     MATERIALS

A. Piping, pumping equipment and all other materials required to provide dewatering of 
excavations shall be suitable for the intended purpose.  Standby pumping units shall be 
maintained at the site to be used in case of failure of the normal pumping units.

B. A noise attenuation system is required for dewatering pumps producing noise louder than 
65 dBA at 23 feet from pump.

PART 3 - EXECUTION

3.1     GENERAL

A. Continuously control all water during the course of construction, including surface water 
and ground water, to prevent any damage to any excavation or to the construction 
activities occurring within those excavations.

B. Maintain all dewatering systems full time (24-hours/day) during the entire time the 
excavation is open. Do not shut down dewatering systems at night, on weekends or on 
holidays, or any other time the excavation is open.

C. Provide and maintain proper equipment and facilities to remove all water entering each 
excavation to be kept dry during subgrade and pipe bedding preparation and continually 
thereafter until the structure to be built, or the pipe to be installed therein is inspected 
by the OWNER and the ENGINEER and backfill operations have been completed.

D. Methods of groundwater control may include but are not limited to perimeter trenches 
and sump pumping, perimeter groundwater cutoff, well points, and combinations thereof.

E. Where groundwater levels are above the proposed bottom of excavation level, a pumped 
dewatering system will be required for pre-drainage of the soils prior to excavation, and 
for maintaining the lowered groundwater level until construction has been completed to 
such an extent that the structure, pipeline or fill will not be floated or otherwise damaged.

F. Provide adequate alarm, monitoring and back-up systems for all dewatering systems to 
maintain control of all water during all times any excavation is open.

G. All work included in this Section shall be done in a manner which will protect adjacent 
structures and utilities and shall not cause loss of ground or disturbance to the pipe 
bearing soils or to soils which support overlying or adjacent structures.
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H. Temporary dewatering and drainage systems shall be in place and operational prior to 
beginning excavation work.

I. Install, monitor and report groundwater data from observation wells as necessary. 
Evaluate the collected data relative to groundwater control system performance and 
modify systems as necessary to dewater the site in accordance with the Contract 
Documents.

J. Take all additional precautions to prevent uplift of any structure during construction.  All 
such arrangements shall be subject to the approval of the ENGINEER.

K. All damage resulting from failure to properly dewater excavations shall be repaired to the 
satisfaction of the ENGINEER at no additional cost to the OWNER.

3.2     SURFACE WATER CONTROL

A. Provide and maintain adequate drainage and dewatering system to prevent surface water 
from entering excavations and to remove and dispose of all rainwater entering 
excavations, trenches, or other parts of the Work.  

B. Keep the different working areas on the site free of surface water at all times.  Special 
care will be taken to eliminate depressions that could serve as mosquito pools.  

C. The diversion and removal of surface water will be performed in a manner that will 
prevent the accumulation of water behind temporary structures or at any other locations 
within the construction area where it may be detrimental.

3.3     GROUND WATER CONTROL

A. Provide, operate and maintain dewatering system to permit excavation and subsequent 
construction activities in a dry, safe environment.

B. System shall be of sufficient size and capacity to maintain groundwater level a minimum 
of 3 feet below the lowest point of excavation.

C. CONTRACTOR shall make an assessment of the potential for dewatering induced 
settlement of surrounding soils and structures. CONTRACTOR shall provide all necessary 
equipment and facilities, including re-injection wells, cutoff walls, infiltration trenches, 
etc, to prevent damage to adjacent structures. 

D. In no event shall water rise to cause unbalanced pressure on structures until the concrete 
or mortar has set at least 24 hours.  Prevent flotation of the pipe by promptly placing 
backfill.

E. Excavation dewatering shall at all times be conducted in such a manner as to preserve 
the natural undisturbed condition of the subgrade soils at the proposed bottom of 
excavation.  

F. If the subgrade of the trench or excavation bottom becomes disturbed due to inadequate 
dewatering or drainage, excavate below normal grade as directed by the ENGINEER and 
refill with structural fill or other material as approved by the ENGINEER at the 
CONTRACTOR's expense.
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G. It is expected that the initial dewatering plan may have to be modified to suit the variable 
soil/water conditions to be encountered during construction.  Dewater and excavate, at 
all times, in a manner which does not cause loss of ground or disturbance to the pipe 
bearing soil or soil which supports overlying or adjacent structures or instability of the 
excavation.

3.4     OBSERVATION WELLS

A. ENGINEER may require installation of observation well(s) to monitor groundwater levels 
beneath and around the excavated area until adjacent structures and pipelines are 
completed and backfilled.

B. Locations and depths of observation wells are subject to approval by the OWNER and the 
ENGINEER.

C. Observation wells shall be developed so as to provide a reliable indication of groundwater 
levels.  Wells shall be re-developed if well clogging is observed, in the event of apparent 
erroneous readings, or as directed by the ENGINEER.

D. The CONTRACTOR shall maintain each observation well until adjacent structures and 
pipelines are completed and backfilled.  Clean out or replace any observation well which 
ceases to be operable before adjacent work is completed.

E. The groundwater level shall be kept at a minimum of 2-ft below the lowest trench level 
for a given excavation.

3.5     REMOVAL OF DEWATERING SYSTEM

A. At the completion of the excavation and backfilling work, and when approved by the 
ENGINEER, all pipe, pumps, generators, observation wells, other equipment and 
accessories used for the groundwater and surface water control systems shall be removed 
from the site.  All materials and equipment shall become the property of the 
CONTRACTOR.  All areas disturbed by the installation and removal of groundwater control 
systems and observation wells shall be restored to their original condition.

3.6     DISPOSAL OF WATER

A. Disposal of discharge water shall conform to any and all applicable permit requirements 
as described in the Contract Specification Section 01 57 23, Temporary Storm Water 
Pollution Control.

B. If CONTRACTOR chooses to dispose water into the OWNER’s existing stormwater 
collection and drainage system, the following shall be met prior to disposal of water:

1. CONTRACTOR shall obtain a stormwater discharge permit to discharge in the 
OWNER’s stormwater collection and drainage system. CONTRACTOR shall obtain 
the necessary permit and notify the OWNER 15 days in advance prior to begin 
disposing groundwater or surface water to OWNER’s stormwater collection and 
drainage system. 

2. Unless otherwise directed by the OWNER the CONTRACTOR shall discharge all 
dewatered groundwater to the drainage system through settling tank(s), with 
sediment traps and oil/water separators. The CONTRACTOR may select his/her own 
dewatering system. The CONTRACTOR shall furnish, install and operate sufficient 
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equipment to allow all dewatering flows to reside in the settling tanks for minimum 
of one hour. The system shall include all required pumps, hoses, fittings and 
accessories as necessary to contain and handle the dewatering flows.

3. It is CONTRACTOR’s responsibility to provide all equipment or assistance to make 
the confined space safe for entry by the OWNER or his/her representative per the 
OSHA requirements.  

4. The CONTRACTOR shall make allowances for seasonal and daily fluctuations in the 
storm water flow when dewatering or controlling ground water control within the 
project limits.

5. Should the existing groundwater be uncontaminated, and subsequently become 
contaminated due to the CONTRACTOR's operations, all costs related to satisfactory 
cleanup and disposal shall be the responsibility of the CONTRACTOR. Such costs 
shall include redesign, re-construction, pretreatment and, sewer service permit and 
usage fees costs necessary to satisfy the above requirements.

++ END OF SECTION ++
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