


PROJECT 9501.00 SEALS PAGE 00 0107 - 1 

SECTION 00 0107 

SEALS PAGE 

I hereby certify that the portion of this technical submission described below was prepared by me or 
under my direct supervision and responsible charge. 

Discipline: Electrical _     _____________________ Stamp: 

Company Name: IMEG                 ______________ 

Address:_2882 106th St Urbandale, IA 50325_____ 

Telephone:_515-334-4317____________________ 

Name:_Tony DeLouis________________________ Responsibility: Division 26 & 28____________ 

License#:_23167____________________________ ______________________________________ 

 

 

I hereby certify that the portion of this technical submission described below was prepared by me or 
under my direct supervision and responsible charge. 

Discipline:__ Mechanical_____________________ Stamp: 

Company Name: IMEG______________________ 

Address:  2882 106th St Urbandale, IA 50325_____    

Telephone: 515-334-4303____________________  

Name: Nate Jacques_______________________ Responsibility: Division 23_______________ 

License#:__21686__________________________ _____________________________________ 

 

 

 

END OF SECTION 

































●

●







Activity ID Activity Name Original

Duration

Start Finish

State of Iowa DAS - NCCF AHU & Condenser Replacement Unit A&B - Bid ScheduleState of Iowa DAS - NCCF AHU & Condenser Replacement Unit A&B - Bid Schedule155 08-May-26 18-Dec-26

Pre ConstructionPre Construction 26 08-May-26 15-Jun-26

A1100 Open Contractor Bidding Period 22 08-May-26* 09-Jun-26

A1130 Bids Due 0 09-Jun-26* 09-Jun-26

A1110 Bid Evaluation & Contract Award 3 10-Jun-26 12-Jun-26

A1120 Notice To Proceed 1 15-Jun-26 15-Jun-26

Submittals & ProcurementSubmittals & Procurement 57 16-Jun-26 03-Sep-26

A1550 McGough Draft Submittals 2 16-Jun-26 17-Jun-26

A1560 AHU Equipment Submit,Review & Approve 20 18-Jun-26 16-Jul-26

A1580 Mechanical Materials Submit, Review & Approve 20 18-Jun-26 16-Jul-26

A1590 Electrical Materials Submit, Review & Approve 20 18-Jun-26 16-Jul-26

A1570 AHU Equipment Procure 35 17-Jul-26 03-Sep-26

A1600 Mechanical Material Procure 20 17-Jul-26 13-Aug-26

A1610 Electrical Material Procure 20 17-Jul-26 13-Aug-26

ConstructionConstruction 51 04-Sep-26 16-Nov-26

Unit AUnit A 28 04-Sep-26 14-Oct-26

A1150 Moblize & Security Orientation 2 04-Sep-26 08-Sep-26

A1160 Temporary Protection 1 09-Sep-26 09-Sep-26

A1170 Mechanical & Electrical Demolition 3 10-Sep-26 14-Sep-26

A1180 Ductwork Modifications 3 15-Sep-26 17-Sep-26

A1190 Condenser Install 3 18-Sep-26 22-Sep-26

A1210 AHU Installation 3 18-Sep-26 22-Sep-26

A1200 Lineset Install & Insulation 5 23-Sep-26 29-Sep-26

A1220 Electrical Connections 2 23-Sep-26 24-Sep-26

A1230 Controls Integration 5 25-Sep-26 01-Oct-26

A1240 Start Up & Testing 2 02-Oct-26 05-Oct-26

A1250 Test & Balance 1 06-Oct-26 06-Oct-26

A1260 Commissioning & Owner Training 1 07-Oct-26 07-Oct-26

A1270 Punchlist 5 08-Oct-26 14-Oct-26

Unit BUnit B 28 08-Oct-26 16-Nov-26

A1540 Moblize & Security Orientation 2 08-Oct-26 09-Oct-26

A1420 Temporary Protection 1 12-Oct-26 12-Oct-26

A1430 Mechanical & Electrical Demolition 3 13-Oct-26 15-Oct-26

A1440 Ductwork Modifications 3 16-Oct-26 20-Oct-26

A1450 Condenser Install 3 21-Oct-26 23-Oct-26

A1470 AHU Installation 3 21-Oct-26 23-Oct-26

A1460 Lineset Install & Insulation 5 26-Oct-26 30-Oct-26

A1480 Electrical Connections 2 26-Oct-26 27-Oct-26

A1490 Controls Integration 5 28-Oct-26 03-Nov-26

A1500 Start Up & Testing 2 04-Nov-26 05-Nov-26

A1510 Test & Balance 1 06-Nov-26 06-Nov-26

A1520 Commissioning & Owner Training 1 09-Nov-26 09-Nov-26

A1530 Punchlist 5 10-Nov-26 16-Nov-26

CloseoutCloseout 21 17-Nov-26 18-Dec-26

A1620 Substantial Completion 1 17-Nov-26 17-Nov-26

A1630 Closeout Procedures 30 18-Nov-26 17-Dec-26

A1640 Final Completion 0 18-Dec-26 18-Dec-26
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April 16, 2026 
 
 
 
Ms. Jennie Elliot 
State of Iowa DAS 
109 SE 13th Street 
Des Moines, IA 50319 
Email: Jennie.elliott@iowa.gov 
 
 
Re: Limited Asbestos and Lead Paint Survey 
 NCCF AHU Replacement Project   
 Houses A and B 
 313 Lanedale 
 Rockwell City, Iowa  
 Atlas Project Number: 204BS09994 
 
 
Dear Ms. Elliott, 
 
Atlas Technical Consultants LLC. (Atlas) is pleased to submit the attached Limited Asbestos and 
Lead Paint Survey Report for the above-referenced site. This report includes the findings, 
procedures, methodologies and analytical laboratory results for the survey performed. 
 
Atlas appreciates the opportunity to perform these services for the Iowa Department of 
Administrative Services (IDAS), and we look forward to working with you in the future.  If you need 
any assistance with the implementation of the recommendations contained in this report, please feel 
free to give us a call at (402)-679-9747 and we will respond promptly to your needs. 
 
 
Sincerely, 

ATLAS TECHNICAL CONSULTANTS, LLC 

Prepared By:      Reviewed By: 
 
 
 
 
Max Thies, CSMI Steve Hudson, MS, CIH, CIEC 
Environmental Technician Sr. Project Manager 
 Iowa Asbestos Inspector #26-15559 
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L I M I T E D  A S B E S T O S  A N D  
L E A D  P A I N T  S U R V E Y  

NCCF AHU Replacement Project   
Houses A and B 

313 Lanedale 
Rockwell City, Iowa 

Atlas Project Number: 204BS09994 

1.0 SCOPE OF SERVICES 

The purpose of this project was to perform a survey for asbestos and lead paint that may be disturbed 
as part of the planned AHU replacement project in Houses A & B.  One AHU unit to be replaced is 
located above the stair landing in each house.  
 
Atlas provided a representative asbestos and lead paint survey in accordance with the referenced 
agreement and as outlined below: 
 

1. Surfaces inspected and tested were limited to accessible surfaces that would 
potentially be disturbed as part of planned AHU replacement activities, per the scope 
of work indicated by McGough during the site inspection.  

2. Identify suspect asbestos-containing materials (ACM) and surface coatings 
potentially containing lead paint.   

3. Collect and analyze bulk samples of suspect asbestos containing materials and 
collect paint chip samples from representative surface coatings potentially containing 
lead paint.  

4. Provide laboratory analysis of collected samples.  

5. Provide a report of findings with copies and interpretation of analytical results and 
identifying the locations of asbestos-containing materials and lead paint.  

2.0 GENERAL SITE CONDITIONS 

The survey was conducted in the stair landings of Houses A & B at the NCCF Facility located in 
Rockwell City, Iowa.  The survey area was limited to interior and exterior surfaces / materials that 
may be disturbed as part of the AHU Replacement Project 

3.0 ASBESTOS SURVEY 

On March 31, 2026, the areas to be disturbed in Houses A & B were inspected for ACM by 
inspector Steve Hudson of Atlas.  Mr. Hudson has completed the requisite training for asbestos 
accreditation as inspector at a state approved training provider under TSCA Title II.  Mr. Hudson’s 
State of Iowa Inspector number is 26-15559.  
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Planned renovation work was visually inspected for the presence of suspect ACM that may be 
impacted. Materials that were hidden, not accessible, or when sampled would damage the integrity 
of the structure, were not sampled as part of this survey.  Materials visibly identified as non-asbestos 
(fibrous glass, foam rubber, wood, etc.) were not sampled.  The asbestos survey consisted of three 
basic steps: 1) a visual inspection of the proposed work areas; 2) a determination of homogeneous 
areas with suspect surfacing, thermal system insulation, and miscellaneous materials; and 3) 
sampling accessible, friable and non-friable, suspect materials. 

3.1 Regulation Review 

In Iowa, asbestos activities are regulated by the Iowa Department of Natural Resources (IDNR) and 
Iowa Workforce Development (IWD), Division of Labor. IDNR regulates asbestos fiber emissions 

under Iowa Administrative Code 567 Chapter 23 (IAC 567−23) and asbestos-containing waste 

disposal under IAC 567−109. IWD regulates occupational exposure to asbestos under IAC 875−10 

and asbestos removal and encapsulation activities under IAC 875−155. 
 

IAC 567−23.1(3) adopts the USEPA asbestos NESHAP (40 CFR Part 61, Subpart M) by reference. 
Subpart M regulates asbestos fiber emissions and asbestos waste disposal practices. It also 
requires the identification and classification of existing building materials prior to demolition or 
renovation activity. Under NESHAP, asbestos-containing building materials are classified as friable, 
Category I nonfriable, or Category II nonfriable ACM. Friable materials are those that, when dry, 
may be crumbled, pulverized, or reduced to powder by hand pressure. Category I nonfriable ACM 
includes packings, gaskets, resilient floor coverings, and asphalt roofing products containing more 
than 1% asbestos. Category II nonfriable ACM are any materials other than Category I materials 
that contain more than 1% asbestos.  
 
Regulated ACM (RACM) must be removed before renovation or demolition activities that will 
disturb the materials. RACM includes: 

• Friable ACM; 

• Category I nonfriable ACM that has become friable or will be subjected to drilling, 
sanding, grinding, cutting, or abrading; and 

• Category II nonfriable ACM that could be crumbled, pulverized, or reduced to 
powder during renovation or demolition activities. 

 
The owner or operator must provide the IDNR and IWD with written notification of planned removal 
activities at least 10 working days prior to the commencement of asbestos abatement activities. 
Removal of RACM must be conducted by an Iowa-permitted asbestos abatement contractor. 
 

IAC 875−155 Asbestos Removal and Encapsulation requires that any asbestos-related activity 
conducted in a public building be performed by personnel licensed or permitted by the IWD. 
Inspections for ACM must be conducted by IWD-licensed inspectors. Asbestos abatement must be 
performed by IWD-permitted asbestos abatement contractors. Management plans developed for 
the in-place management of asbestos-containing materials must be developed by an IWD-licensed 
management planner. When an abatement project design is prepared, it must be prepared by an 
IWD-licensed project designer. 
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IAC 875−10 adopts the Occupational Safety and Health Administration (OSHA) Asbestos standard 
for construction (29 CFR 1926.1101) by reference. The OSHA standard requires that employee 
exposure to airborne asbestos fibers be maintained below the permissible exposure limits (PEL) of 
0.1 asbestos fibers per cubic centimeter (0.1 f/cc) of air as an 8-hour time-weighted average and 
1.0 f/cc as a 30-minute excursion. The OSHA standard classifies construction and maintenance 
activities that could disturb ACM and specifies work practices and precautions that employers must 
follow when engaging in each class of regulated work. 

3.2 Homogeneous Areas 

Prior to sampling, homogeneous areas were identified in order to facilitate a sampling strategy.  A 
homogeneous sampling area can be described as one or more areas with suspect material similar 
in appearance and texture that have the same installation date and function.  The actual number of 
samples collected from each homogeneous sampling area may vary, dependent upon material type 
and the professional judgment of the inspector. 

3.3 Sampling Strategy 

The sampling strategy incorporated Asbestos Hazard Emergency Response Act (AHERA) 
requirements, quantities of suspect material, and the inspector’s judgment to aid in the identification 
of suspect asbestos-containing materials.  If the analytical results indicated that all the samples 
collected per homogeneous area did not contain asbestos, then the homogeneous area (material) 
was considered non-asbestos-containing.  However, if the analytical results of one or more of the 
samples collected per homogeneous area indicated that asbestos was present in quantities greater 
than one percent asbestos (as defined by USEPA), all of the homogeneous area (material) was 
treated as an asbestos-containing material regardless of any other analytical results.  Materials which 
were visually determined to be non-asbestos (i.e. fibrous glass, foam rubber, etc.) by the accredited 
inspector were not required to be sampled.  Actual collection of a bulk asbestos sample involves 
physically removing approximately one square inch (1 in2) of material and placing it in an airtight 
sample container.  Sample containers were marked with a unique identification number, which was 
documented in the field notes. 

3.4 Laboratory Analytical Results 

A total of 10 samples in Houses A and B were collected from building materials suspected of 
containing asbestos.  The samples were submitted under chain of custody to EMSL Analytical, Inc. 
(EMSL) located at 200 Route 130 North Cinnaminson, New Jersey for analysis by polarized light 
microscopy (PLM) with dispersion staining techniques per the USEPA Method for the Determination 
of Asbestos in Bulk Building Materials (600/R-93-116). The percentage of asbestos, if applicable, 
was established by microscopic visual estimation. EMSL is an accredited laboratory by the National 
Voluntary Laboratory Accreditation Plan (NVLAP) No. 101048-0.  Any material that contains greater 
than one percent (>1%) asbestos is considered an ACM and must be handled according to 
Occupational Safety and Health Administration (OSHA), USEPA, and all applicable state and local 
regulations. 
 
Laboratory test results and chain of custody are provided in Appendix A.   
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3.5 Suspect Asbestos-Containing Materials 

The following tables contain a list of suspect asbestos containing materials sampled: 

 

Table 1A: Suspect Building Materials (House A) 

Material Location Sample Number 

Pipe Insulation Under Metal Jacket 

w/ Sealant (Yellow) 
NE Corner of North Stair Landing 1  

 12” x 12” Floor Tile White w/ Dark 
Streaks 

North Stair Landing 2 

Brown Mastic (Under 12”x12” Tile) North Stair Landing 3 

Plaster Wall & Wall Texture North Stair Landing 4 

Pipe End Sealant (White - CP-11) Ceiling Area by AHU 5 

Sealant at Metal Support Pad 
(Black) 

Ceiling Area Under Duct / Above Support 6 

Black Tar Pipe Wrap Top of AHU (Not Accessible) Assumed 

 

Table 1B: Suspect Building Materials (House B) 

Material Location Sample Number 

Exterior Stucco Finish Building Exterior by AC Units 1 

Plaster Wall Stair Landing– East Wall 2 

Black Tar on Pipe 
Stair Landing - Ceiling Area by AHU (Not 

Accessible) 
Assumed 

12” x 12” Floor Tile Tan w/ Dark 
Streaks 

Stair Landing 3 

Brown Mastic (Under 12”x12” Tile) Stair Landing 4 
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Tables 2A and 2B below list the asbestos containing materials identified:  

 

 

4.0 LEAD PAINT TESTING 

Atlas collected paint chip samples from representative surface coatings that may be impacted by 
AHU replacement activities. 

Surface coatings that were collected were considered to be representative of materials in a 
homogeneous area if: 

1. They exhibited similar physical characteristics (suspect materials alike in 

appearance, substrate, color, and time of application were tested as homogenous 

areas) 

2. The application of the tested surface could be associated to an application of an 

unsampled surface. 

Atlas collected and submitted a total of four paint chip samples from representative surface 
coatings. The samples were submitted to EMSL of Cinnaminson, New Jersey, under proper chain 
of custody for analysis by Lead in Paint Chips by Flame AAS (SW 846 3050B/7000B). EMSL is 
accredited under the American Industrial Hygiene Association-Laboratory Accreditation Program 
(AIHA-LAP, LLC) (AIHA-LAP; lab code 100194).   

A copy of the analytical results and chain of custody can be found in Appendix B. 

The USEPA has defined LBP as “paint or other surface coatings that contain lead in excess of 0.5 
percent by weight (>0.5%)”.  Results less than 0.5% by weight indicate that lead is not present at 
or above the USEPA regulatory level; however, lead was present in lower concentrations above 

 Table 2A: Asbestos-Containing Materials (Building A) 

Sample 
Number Material Location 

Approx. 
Quantity 

Asbestos 
Content 

3 Brown Mastic North Stair Landing 50 SF 
2% 

Chrysotile 

NA Black Tar Pipe Wrap 
North Stair Landing – Ceiling 

Area by AHU 
8 LF Assumed 

SF = Square Feet, LF = Linear Feet 

 Table 2B: Asbestos-Containing Materials (Building B) 

Sample 
Number Material Location 

Approx. 
Quantity 

Asbestos 
Content 

NA Black Tar Pipe Wrap 
Stair Landing – Ceiling Area 

by AHU 8 LF Assumed 

SF = Square Feet, LF = Linear Feet 
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the laboratory detection limit in other surfaces tested and these are classified as lead-containing 
paint (LCP). Negative results do not mean that lead is not present. 

4.1 Regulation Review 

The disturbance and disposal of materials with surface coatings that contain lead paint are 
regulated by the USEPA, OSHA and the State of Iowa. The Resource Conservation and Recovery 
Act (RCRA) provides the USEPA with the authority to regulate the waste status of demolition or 
renovation debris, including lead-containing materials. Specific notification and testing 
requirements must be addressed prior to transporting, treating, storing, or disposing of hazardous 
wastes. 
 
Construction work covered by 29 CFR 1926.62 includes any repair, renovation or other activities 
that disturb in-place, lead-containing materials, but does not include routine cleaning and 
repainting where there is insignificant damage, wear or corrosion of existing lead-containing 
coatings or substrates. Unless adequately protected, employee exposures to lead must not 

exceed airborne concentrations >50 micrograms per cubic meter (g/m3) averaged over an 8-
hour period. 
 
Occupational exposure to lead occurring in the course of construction work, including 
maintenance activities, painting, alteration and repairs is subject to the OSHA Lead standard (29 
CFR 1926.62). The lead standard applies to any detectable concentration of lead in paint, as even 
small concentrations of lead can result in unacceptable employee exposures depending upon the 
method of removal and other workplace conditions.  
 
The disposal of lead containing waste is regulated by the USEPA and State of Iowa. Wastes 
generated by industrial businesses, commercial businesses, and government institutions are 
subject to regulation. Commercial business owners and removal contractors are required to 
determine if paint waste generated from nonresidential structures (such as public and commercial 
buildings, warehouses, bridges, water towers, and transmission towers) contains heavy metals 
that would cause the debris to be considered a hazardous waste. Disposal options and applicable 
management requirements for collected debris will be based upon whether the waste stream is 
considered a hazardous waste and the amount of debris generated. Removal contractors and 
building owners need to include these factors when preparing and responding to bid 
specifications. Specific notification and testing requirements must be addressed prior to 
transporting, treating, storing, or disposing of hazardous wastes. Lead-containing wastes are 
considered hazardous waste under RCRA if Toxicity Characteristic Leachate Procedure (TCLP) 
results exceed 5 milligrams per liter (mg/L). The USEPA has made exceptions for the handling 
and disposal of lead wastes generated from residential housing.  
 
Specific notification and testing requirements must be addressed prior to transporting, treating, 
storing, or disposing of hazardous wastes. Lead-containing wastes are considered hazardous 
waste under RCRA if Toxicity Characteristic Leachate Procedure (TCLP) results exceed 5 
milligrams per liter (mg/L). The USEPA has made exceptions for the handling and disposal of lead 
wastes generated from residential housing.  
 
The above overview is not intended to be inclusive of all potentially pertinent regulatory 
information. The relevant USEPA, OSHA and State of Iowa regulations should be consulted prior 
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to undertaking activities involving the demolition, renovation or maintenance of surface coatings 
that contain lead. 

4.2 Lead Paint Testing 

The following surface coatings were collected as part of the lead paint testing: 

 

bold = lead-based paint 

 
This evaluation report can help the Owner develop a plan for renovating the building by having 
concentrations of lead in the paint identified. It is our understanding that the information in this 
report will be provided to the contractors so that appropriate precautions can be made to minimize 
worker exposure to lead.  If surface coatings with lead containing paint are handled improperly, 
exposure could occur to workers and future occupants of the facility.   

5.0 CONCLUSIONS AND RECOMMENDATIONS 

Asbestos was identified in the following materials: 

• Brown Mastic under Floor Tile in Stair Landing of House A. 

• Black Tar Pipe Wrap at AHUs above Stair Landings in Houses A & B  
 
Lead-based paint (>0.5% by weight) was identified in the painted plaster ceiling above the stair 
landing in House A. 

6.0 LIMITATIONS 

The results, findings, conclusions, and recommendations expressed in this report are based 
solely on conditions noted during the March 31, 2026, Atlas inspection of the areas / surfaces to 
be disturbed in the stair landings of Houses A & B as part of the NCCF AHU Replacement Project.  
 
Although Atlas performed limited destructive sampling to access suspect ACM, additional suspect 
but unsampled materials could be located under existing building materials, in isolated areas or 
in other concealed areas. Therefore, if suspect materials are encountered during 
renovation/demolition activities that do not appear to have been characterized as non-ACM, 
samples should be collected and analyzed prior to disturbing these materials or the materials can 
be assumed to be ACM and abated accordingly. Atlas’s selection of sample locations and 
frequency of sampling was based on the inspector’s assumption that like materials in the same 

T A B L E  3 :  L E A D  P A I N T  S U M M A R Y  

Sample 
Number 

Sample 
Location 

Representative 
Material Paint Color 

Lead 
Concentration 
(% by weight) 

PC-1 House B - East Side Exterior Stucco White <0.0064 

PC-2 House B – Stair Landing Plaster East Wall Tan <0.0064 

PC-3 
House A – Stair Landing 

Plaster Ceiling  White 14 

PC-4 Painted Metal AHU White <0.0064 
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area are homogeneous in content. 
 
The report is designed to aid the building owner, architect, construction manager, general 
contractor, and potential asbestos abatement contractor in locating ACM.  Under no 
circumstances is the report to be utilized as a bidding document or as a project specification 
document since it does not have all the components required to serve as an Asbestos Project 
Design document or an Abatement Work plan. 
 
Our professional services have been performed, our findings obtained, and our conclusions and 
recommendations prepared in accordance with customary principles and practices in the fields of 
environmental science and engineering.  This statement is in lieu of other statements either 
expressed or implied.  This report does not warrant against future operations or conditions, nor does 
it warrant against operations or conditions present of a type or at a location not investigated. 
 
This report is intended for the sole use of the IDAS. The scope of services performed in execution of 
this evaluation may not be appropriate to satisfy the needs of other users and use or re-use of this 
document or the findings, conclusions, or recommendations is at the risk of said user. 
 
  



 

 

APPENDIX A 
 

Asbestos Analytical Report and Chain of Custody 
  



EMSL Analytical, Inc.
200 Route 130 North Cinnaminson, NJ  08077

Tel/Fax: (800) 220-3675 / (856) 786-5974

http://www.EMSL.com / cinnasblab@EMSL.com

042606423EMSL Order:

Customer ID: ATC55

Customer PO:

Project ID:

Attention: Phone:Steve Hudson (402) 697-9747

Fax:Atlas Technical (402) 597-8532

Received Date:11117 Mockingbird Drive 04/03/2026  9:30 AM

Analysis Date:Omaha, NE  68137 04/07/2026

Collected Date: 03/31/2026

Project: 204BS09994 / IOWA DAS / NCCF AHU Window Replacement Project / House A

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

1-Insulation

042606423-0001

None DetectedNon-fibrous (Other)20%Cellulose

Glass

65%

15%

Brown/White/Silver

Fibrous

Homogeneous

1/2 Floor North 

Staircase - NE Corner 

- Pipe Insulation 

Under Metal

1-Mastic

042606423-0001A

None DetectedNon-fibrous (Other)100%Yellow

Non-Fibrous

Homogeneous

1/2 Floor North 

Staircase - NE Corner 

- Mastic  Under Metal

2

042606423-0002

None DetectedNon-fibrous (Other)100%Gray/White

Non-Fibrous

Homogeneous

1/2 Floor North 

Staircase - 12"x12" 

Floor Tile White x/ 

Dark Streaks

3

042606423-0003

2% ChrysotileNon-fibrous (Other)91%Cellulose7%Brown/Gray/Black

Fibrous

Heterogeneous

1/2 Floor North 

Staircase - Brown 

Mastic

Result includes a small amount of inseparable attached material

4-Plaster

042606423-0004

None DetectedQuartz

Non-fibrous (Other)

40%

53%

Cellulose

Hair

2%

5%

Gray/White

Fibrous

Homogeneous

1/2 Floor North 

Staircase - Plaster 

Wall

4-Skim Coat

042606423-0004A

None DetectedQuartz

Ca Carbonate

Non-fibrous (Other)

10%

30%

60%

White

Non-Fibrous

Homogeneous

1/2 Floor North 

Staircase - Plaster 

Wall

4-Texture

042606423-0004B

None DetectedCa Carbonate

Non-fibrous (Other)

15%

85%

Tan/Blue

Non-Fibrous

Homogeneous

1/2 Floor North 

Staircase - Plaster 

Wall

5

042606423-0005

None DetectedNon-fibrous (Other)92%Glass8%Gray/White/Yellow

Fibrous

Homogeneous

1/2 Floor North 

Staircase - Pipe 

Sealant (CP-11)

6

042606423-0006

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Under Duct / Above 

Support - Black Metal 

Pad Sealant

Analyst(s)

Juliet Mulcahy (9) Samantha Sweeney, Laboratory Manager

or Other Approved Signatory

EMSL maintains liability limited to cost of analysis . Interpretation and use of test results are the responsibility of the client. This report relates only to the samples reported above, and may not be 

reproduced, except in full, without written approval by EMSL. EMSL bears no responsibility for sample collection activities or analytical method limitations . The report reflects the samples as received. 

Results are generated from the field sampling data (sampling volumes and areas, locations, etc.) provided by the client on the Chain of Custody. Samples are within quality control criteria and met 

method specifications unless otherwise noted. The above analyses were performed in general compliance with Appendix E to Subpart E of 40 CFR (previously EPA 600/M4-82-020 “Interim Method”) 

but augmented with procedures outlined in the 1993 (”final”) version of the method.  This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST 

or any agency of the federal government. Non- friable organically bound materials present a problem matrix and therefore EMSL recommends gravimetric reduction prior to analysis . Unless requested 

by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Estimation of uncertainty is available on request.

Samples analyzed by EMSL Analytical, Inc. Cinnaminson, NJ NVLAP Lab Code 101048-0, AIHA LAP, LLC-IHLAP Lab 100194, PA ID# 68-00367, LA #04127

Initial report from: 04/07/2026 15:27:53

Page 1 of 1ASB_PLM_0008_0002 - 2.31 Printed: 4/7/2026  3:27 PM
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EMSL Analytical, Inc.
200 Route 130 North Cinnaminson, NJ  08077

Tel/Fax: (800) 220-3675 / (856) 786-5974

http://www.EMSL.com / cinnasblab@EMSL.com

042606380EMSL Order:

Customer ID: ATC55

Customer PO:

Project ID:

Attention: Phone:Steve Hudson (402) 697-9747

Fax:Atlas Technical (402) 597-8532

Received Date:11117 Mockingbird Drive 04/03/2026  9:30 AM

Analysis Date:Omaha, NE  68137 04/06/2026

Collected Date: 03/31/2026

Project: 204BS09994 / IOWA DAS / NCCF AHU Replacement Project / House B

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

1

042606380-0001

None DetectedQuartz

Non-fibrous (Other)

20%

80%

Gray

Non-Fibrous

Homogeneous

Floor EXT - House B - 

Exterior Stucco

2

042606380-0002

None DetectedCa Carbonate

Gypsum

Non-fibrous (Other)

20%

30%

50%

Gray/White

Non-Fibrous

Homogeneous

Stairwell - East Wall - 

House B - Plaster

3

042606380-0003

None DetectedNon-fibrous (Other)100%Tan

Non-Fibrous

Homogeneous

Stairwell - East Wall - 

House B - 12x12 F.T. 

Tan w/ Dark Streaks

4

042606380-0004

None DetectedNon-fibrous (Other)100%Tan/Black

Non-Fibrous

Heterogeneous

Stairwell - East Wall - 

House B - Brown 

Mastic

Result includes a small amount of inseparable attached material

Analyst(s)

Brett Teixeira (4) Samantha Sweeney, Laboratory Manager

or Other Approved Signatory

EMSL maintains liability limited to cost of analysis . Interpretation and use of test results are the responsibility of the client. This report relates only to the samples reported above, and may not be 

reproduced, except in full, without written approval by EMSL. EMSL bears no responsibility for sample collection activities or analytical method limitations . The report reflects the samples as received. 

Results are generated from the field sampling data (sampling volumes and areas, locations, etc.) provided by the client on the Chain of Custody. Samples are within quality control criteria and met 

method specifications unless otherwise noted. The above analyses were performed in general compliance with Appendix E to Subpart E of 40 CFR (previously EPA 600/M4-82-020 “Interim Method”) 

but augmented with procedures outlined in the 1993 (”final”) version of the method.   This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST 

or any agency of the federal government. Non- friable organically bound materials present a problem matrix and therefore EMSL recommends gravimetric reduction prior to analysis . Unless requested 

by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Estimation of uncertainty is available on request.

Samples analyzed by EMSL Analytical, Inc. Cinnaminson, NJ NVLAP Lab Code 101048-0, AIHA LAP, LLC-IHLAP Lab 100194, PA ID# 68-00367, LA #04127

Initial report from: 04/06/2026 15:27:00

Page 1 of 1ASB_PLM_0008_0002 - 2.31 Printed: 4/6/2026  3:27 PM
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APPENDIX B 
 

Lead Analytical Report and Chain of Custody 
  



Project Name:

Customer PO:

EMSL Sales Rep:

Reported:

EMSL Analytical, Inc.

200 Route 130, Cinnaminson, NJ, 08077

Telephone: 856-858-4800  Fax:cs@emsl.com

www.emsl.com

Attention:

Received: 04/03/2026  09:30

04/07/2026  13:01

Anthony DeRosa

EMSL Order ID: 012615297

LIMS Reference ID: AE15297

EMSL Customer ID: ATC55

204BS09994-NCCF / NCCF AHU Replacement 

Project/ Houses A & B
Steve Hudson, MS, CIH, CIEC

Atlas Technical [ATC55]

11117 Mockingbird Drive

Omaha, NE  68137

(402) 697-9747

steve.hudson@oneatlas.com

Analytical Results

Analyte Results  RL Q DF
Analysis Date 

& AnalystWeight

Prep Date

& Tech

Analytical 

MethodPrep Method

Client Sample ID: PC-1/White - Stucco -Exterior Stucco - House B - East Side Date Sampled: 03/31/26

Matrix: Chips LIMS Reference ID: AE15297-01

1Lead 04/06/26 D.W. 04/06/26 LP<0.0064 % wt 0.0064 % wt SW846-7000B0.2703 g SW-846 3050B

Client Sample ID: PC-2/Tan - Plaster - East Wall - House B - 1/2 Stairwell Date Sampled: 03/31/26

Matrix: Chips LIMS Reference ID: AE15297-02

1Lead 04/06/26 D.W. 04/06/26 LP<0.0064 % wt 0.0064 % wt SW846-7000B0.2574 g SW-846 3050B

Client Sample ID: PC-3/White- Plaster - Ceiling - House A - 1/2 Stairwell Date Sampled: 03/31/26

Matrix: Chips LIMS Reference ID: AE15297-03

200Lead D04/06/26 D.W. 04/06/26 LP14 % wt 1.3 % wt SW846-7000B0.2464 g SW-846 3050B

Client Sample ID: PC-4/White- Metal- AHU- House A - 1/2 Stairwell Date Sampled: 03/31/26

Matrix: Chips LIMS Reference ID: AE15297-04

1Lead 04/06/26 D.W. 04/06/26 LP<0.0064 % wt 0.0064 % wt SW846-7000B0.2538 g SW-846 3050B

[TOC_1]Sample Results[TOC]
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Project Name:

Customer PO:

EMSL Sales Rep:

Reported:

EMSL Analytical, Inc.

200 Route 130, Cinnaminson, NJ, 08077

Telephone: 856-858-4800  Fax:cs@emsl.com

www.emsl.com

Attention:

Received: 04/03/2026  09:30

04/07/2026  13:01

Anthony DeRosa

EMSL Order ID: 012615297

LIMS Reference ID: AE15297

EMSL Customer ID: ATC55

204BS09994-NCCF / NCCF AHU Replacement 

Project/ Houses A & B
Steve Hudson, MS, CIH, CIEC

Atlas Technical [ATC55]

11117 Mockingbird Drive

Omaha, NE  68137

(402) 697-9747

steve.hudson@oneatlas.com

CertificationsAnalyte

Certified Analyses included in this Report

SW846-7000B in Chips

AIHA LAPLead

[TOC_1]Certified 

Analyses[TOC]

List of Certifications

Code Description Number Expires

NJDEP 03036New Jersey Department of Environmental Protection 06/30/2026

AIHA LAP 100194American Industrial Hygiene Association (AIHA LAP, LLC) 04/01/2027

NYSDOH 10872New York State Department of Health ELAP 04/01/2026

California ELAP 1877California Water Boards 06/30/2026

A2LA 2845.01A2LA Environmental Certificate 07/31/2026

21-A2LA 2845.15A2LA Food Chem/Mat Sci 07/31/2026

PADEP 68-00367Pennsylvania Department of Environmental Protection 11/30/2026

MADEP M-NJ337Massachusetts Department of Environmental Protection 06/30/2026

CTDPH PH-0270Connecticut Department of Public Health 06/30/2026

Please see the specific Field of Testing (FOT) on www.emsl.com <http://www.emsl.com> for a complete listing of 

parameters for which EMSL is certified.

[TOC_1]Certifications[TOC]

Notes and Definitions 

Item Definition

C Result > 4x Spike

D Analyte was reported from a dilution run.

(Dig) For metals analysis, sample was digested.

[2C] Reported from the second channel in dual column analysis.

DA Direct Analysis

DF Dilution Factor

MDL Method Detection Limit.

ND Analyte was NOT DETECTED at or above the reporting limit, or the mdl if provided.

NR Spike/Surrogate showed no recovery.

Q Qualifier

RCS Respirable Crystalline Silica

RL Reporting Limit

For paint chips, the RL is 0.0064% by wt. (equiv. to 64 mg/kg, or ppm) based upon a minimum sample weight of 0.25 

grams.

For soils, the RL is 32 mg/kg (ppm) based upon a minimum sample weight of 0.5 grams.

For dust wipes, the RL is 8 µg/wipe; reporting units of µg/sq. ft. are not validated by the lab based upon data provided by 

non-lab personnel.

Wet Sample is not dry weight corrected.

[TOC_1]Qualifiers, Definitions 

and Disclaimer[TOC]
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Project Name:

Customer PO:

EMSL Sales Rep:

Reported:

EMSL Analytical, Inc.

200 Route 130, Cinnaminson, NJ, 08077

Telephone: 856-858-4800  Fax:cs@emsl.com

www.emsl.com

Attention:

Received: 04/03/2026  09:30

04/07/2026  13:01

Anthony DeRosa

EMSL Order ID: 012615297

LIMS Reference ID: AE15297

EMSL Customer ID: ATC55

204BS09994-NCCF / NCCF AHU Replacement 

Project/ Houses A & B
Steve Hudson, MS, CIH, CIEC

Atlas Technical [ATC55]

11117 Mockingbird Drive

Omaha, NE  68137

(402) 697-9747

steve.hudson@oneatlas.com

Measurement of uncertainty and any applicable definitions of method modifications are available upon request. Per EPA NLLAP policy, 

sample results are not blank corrected.

 Owen McKenna Laboratory Manager or other approved signatory

Analysis following EMSL SOP for the Determination of Environmental Lead by FLAA. The laboratory has a reporting limit of 0.0064% by wt., based upon a minimum sample weight of 

0.25g submitted to the lab, and is not responsible for any result or reporting limit provided in mg/cm2 since it is dependent upon an area value provided by non-lab personnel. A "<" (less 

than) result signifies that the analyte was not detected at or above the reporting limit. Measurement of uncertainty and definitions of modifications are available upon request. Results in 

this report are not blank corrected unless specified.

EMSL maintains liability limited to cost of analysis. Interpretation and use of test results are the responsibility of the client. This report relates only to the samples reported above

and may not be reproduced, except in full, without written approval by EMSL. EMSL bears no responsibility for sample collection activities or analytical method limitations. The report

reflects the samples as received. Results are generated from the field sampling data (sampling volumes and areas, locations, etc.) provided by the client on the Chain of Custody.

QC sample results are within quality control criteria and met method specifications unless otherwise noted. All results for soil samples are reported on a dry weight basis, unless

otherwise noted.

[TOC_1]Chain of Custody 

Images[TOC]
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APPENDIX C 
 

Photo Log 
  



Photo Log      
NCCF AHU Replacement Project – Houses A & B  
Date Taken: March 31, 2026  Atlas Project No. 204BS09994 
 

  

 

 

 
Photo #1 Sample #1 – Pipe Insulation under 

Metal Jacket – House A Stair Landing 
 Photo #2 Samples #2&3 – 12”x12” Floor Tile & 

Brown Mastic – House A Stair Landing 

 

 

 
Photo #3 Sample #5 – White Pipe End Sealant 

– House A Stair Landing 
 Photo #4 Sample #6 – Black Selant at Metal 

Pad of AHU – House A Stair Landing 

 

 

 
Photo #5 Assumed asbestos containing Black 

Tar Pipe Wrap – at AHU in Stair Landings of 
House A & B 

 Photo #6 Paint Sample PC-1 – White Paint on 
Exterior Stucco.  

 
  



 

 

APPENDIX D 
 

Staff Certifications 

































D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



























•

•
•
•
•

•
•

•































































❑ ❑ ❑

❑ ❑ ❑

❑ ❑ ❑

❑ ❑ ❑

❑ ❑ ❑

❑ ❑ ❑

❑ ❑ ❑

❑

❑

❑

❑ ❑



❑ ❑



❑ ❑

❑ ❑

❑ ❑

❑ ❑

❑ ❑

❑ ❑

❑ ❑

❑

❑

❑

❑



❑

❑ ❑

❑ ❑



  

 

IMEG #26001283.00 TOC - 1 

IDAS NCCF AHU Replacement  Table of Contents 

TABLE OF CONTENTS 

 

 

DIVISION 23 - HEATING, VENTILATING, AND AIR-CONDITIONING(HVAC) 

 
SECTION 23 05 00 - BASIC HVAC REQUIREMENTS 

SECTION 23 05 05 - HVAC DEMOLITION FOR REMODELING 

SECTION 23 05 29 - HVAC SUPPORTS AND ANCHORS 

SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING 

SECTION 23 07 13 - DUCTWORK INSULATION 

SECTION 23 31 00 - DUCTWORK 

SECTION 23 33 00 - DUCTWORK ACCESSORIES 

SECTION 23 62 13 - AIR COOLED CONDENSING UNITS 

SECTION 23 81 26 - SPLIT SYSTEM AIR CONDITIONING UNITS 

 

DIVISION 26 - ELECTRICAL 

 
SECTION 26 05 00 - BASIC ELECTRICAL REQUIREMENTS 

SECTION 26 05 03 - THROUGH PENETRATION FIRESTOPPING 

SECTION 26 05 05 - ELECTRICAL DEMOLITION FOR REMODELING 

SECTION 26 05 13 - WIRE AND CABLE 

SECTION 26 05 26 - GROUNDING AND BONDING 

SECTION 26 05 27 - SUPPORTING DEVICES 

SECTION 26 05 33 - CONDUIT AND BOXES 

SECTION 26 05 53 - ELECTRICAL IDENTIFICATION 

SECTION 26 27 26 - WIRING DEVICES 

SECTION 26 28 16 - DISCONNECT SWITCHES 

 

 

END TABLE OF CONTENTS 

 



  

 
IMEG #26001283.00  23 05 00 - 1 
IDAS NCCF AHU Replacement  BASIC HVAC REQUIREMENTS 

SECTION 23 05 00 - BASIC HVAC REQUIREMENTS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Requirements applicable to all Division 23 Sections. 

B. All materials and installation methods shall conform to the applicable standards, guidelines and 
codes referenced herein and within each specification section. 

1.2 SCOPE OF WORK 

A. This Specification and the associated drawings govern the furnishing, installing, testing and 
placing into satisfactory operation the Mechanical Systems. 

B. Each Contractor shall provide all new materials indicated on the drawings and/or in these 
specifications, and all items required to make the portion of the Mechanical Work a finished 
and working system. 

C. Scope of Work: 

1. Air Conditioning and Ventilating Work shall include, but is not necessarily limited to: 

a. Furnish and install package indoor air handling units complete with dampers, 
filters, coils, fans, refrigerant piping, condensate piping, and motors. 

b. Furnish and install air-cooled condensing units. 

2. Testing, Adjusting, and Balancing Work shall include, but is not necessarily limited to: 

a. Furnish complete testing, adjusting, and balancing as specified in Section 23 05 93, 
including, but not limited to, air systems. 

1.3 WORK SEQUENCE 

A. All work that will produce excessive noise or interference with normal building operations, as 
determined by the Owner, shall be scheduled with the Owner. It may be necessary to schedule 
such work during unoccupied hours. The Owner reserves the right to determine when restricted 
construction hours will be required. 

1.4 DIVISION OF WORK BETWEEN MECHANICAL, ELECTRICAL & CONTROL 
CONTRACTORS 

A. Definitions: 

1. "Mechanical Contractors" refers to the following: 

a. Air Conditioning and Ventilating Contractor. 
b. Testing, Adjusting, and Balancing Contractor. 
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2. Motor Control Wiring: The wiring associated with the remote operation of the magnetic 
coils of magnetic motor starters or relays, or the wiring that permits direct cycling of 
motors by means of devices in series with the motor power wiring. In the latter case the 
devices are usually single phase and are usually connected to the motor power wiring 
through a manual motor starter having "Manual-Off-Auto" provisions. 

3. Control devices such as start-stop push buttons, thermostats, pressure switches, flow 
switches, relays, etc., generally represent the types of equipment associated with motor 
control wiring. 

4. Motor control wiring is single phase and usually 120 volts. In some instances, the voltage 
will be the same as the motor power wiring. Generally, where the motor power wiring 
exceeds 120 volts, a control transformer is used to give a control voltage of 120 volts. 

5. Temperature Control Wiring: The wiring associated with the operation of a motorized 
damper, solenoid valve or motorized valve, etc., either modulating or two-position, as 
opposed to wiring which directly powers or controls a motor used to drive equipment 
such as fans, pumps, etc. 

a. This wiring will be from a 120 volt source and may continue as 120 volt, or be 
reduced in voltage (24 volt) in which case a control transformer shall be furnished 
as part of the temperature control wiring. 

6. Control Motor: An electric device used to operate dampers, valves, etc. It may be two-
position or modulating. Conventional characteristics of such a motor are 24 volts, 60 
cycles, 1 phase, although other voltages may be encountered. 

7. Voltage is generally specified and scheduled as distribution voltage. Motor submittals 
may be based on utilization voltage if it corresponds to the correct distribution voltage. 

 
Distribution/Nominal Voltage Utilization Voltage 

120 115 
208 200 
240 230 
277 265 
480 460 

B. General: 

1. The purpose of these Specifications is to outline the Electrical and Mechanical 
Contractor's responsibilities related to electrical work required The exact wiring 
requirements for much of the equipment cannot be determined until the systems have 
been selected and submittals reviewed. Therefore, the electrical drawings show only 
known wiring related to such items. All wiring not shown on the electrical drawings, but 
required for mechanical systems, is the responsibility of the Mechanical Contractor. 

2. Where the drawings require the Electrical Contractor to wire between equipment 
furnished by the Mechanical Contractor, such wiring shall terminate at terminals 
provided in the equipment. The Mechanical Contractor shall provide complete electrical 
power/controls wiring diagrams and supervision to the Electrical Contractor and 
designate the terminal numbers for correct wiring. 

3. All electrical work shall conform to the National Electrical Code. All provisions of the 
Electrical Specifications concerning wiring, protection, etc., apply to wiring provided by 
the Mechanical Contractor unless noted otherwise. 
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C. Mechanical Contractor's Responsibility: 

1. Assumes responsibility for internal wiring of all equipment provided by the Mechanical 
Contractor, for example: 

a. Condensing Units. 
b. Package Air Handling Units. 

2. Assumes all responsibility for the Temperature Control wiring, when the Temperature 
Control Contractor is a Subcontractor to the Mechanical Contractor. 

3. Shall verify all existing equipment sizes and capacities where units are to be modified, 
moved or replaced. Contractor shall notify Architect/Engineer of any discrepancies prior 
to ordering new units or replacement parts, including replacements of equipment motors. 

4. Temperature Control Contractor's Responsibility: 

a. Wiring of all devices needed to make the Temperature Control System functional. 
b. Verifying any control wiring on the electrical drawings as being by the Electrical 

Contractor. All wiring required for the Control System, but not shown on the 
electrical drawings, is the responsibility of the Temperature Control Contractor. 

c. Coordinating equipment locations (such as relays, transformers, etc.) with the 
Electrical Contractor, where wiring of the equipment is by the Electrical 
Contractor. 

5. This Contractor is responsible for coordination of utilities with all other Contractors. If 
any field coordination conflicts are found, the Contractor shall coordinate with other 
Contractors to determine a viable layout. 

D. Electrical Contractor's Responsibility: 

1. Provides all combination starters, manual starters and disconnect devices shown on the 
Electrical Drawings or indicated to be by the Electrical Contractor on the Mechanical 
Drawings or Specifications. 

2. Installs and wires all remote control devices furnished by the Mechanical Contractor or 
Temperature Control Contractor when so noted on the Electrical Drawings. 

3. Provides motor control and temperature control wiring, where so noted on the drawings. 
4. Coordinate with the Mechanical Contractor for size of motors and/or other electrical 

devices involved with repair or replacement of existing equipment. 
5. This Contractor is responsible for coordination of utilities with all other Contractors. If 

any field coordination conflicts are found, the Contractor shall coordinate with other 
Contractors to determine a viable layout. 

1.5 QUALITY ASSURANCE 

A. Contractor's Responsibility Prior to Submitting Pricing Data: 

1. The Contractor is responsible for constructing complete and operating systems. The 
Contractor acknowledges and understands that the Contract Documents are a two-
dimensional representation of a three-dimensional object, subject to human 
interpretation. This representation may include imperfect data, interpreted codes, utility 
guidelines, three-dimensional conflicts, and required field coordination items. Such 
deficiencies can be corrected when identified prior to ordering material and starting 
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installation. The Contractor agrees to carefully study and compare the individual Contract 
Documents and report at once in writing to the Design Team any deficiencies the 
Contractor may discover. The Contractor further agrees to require each subcontractor to 
likewise study the documents and report at once any deficiencies discovered. 

2. The Contractor shall resolve all reported deficiencies with the Architect/Engineer prior to 
awarding any subcontracts, ordering material, or starting any work with the Contractor's 
own employees. Any work performed prior to receipt of instructions from the Design 
Team will be done at the Contractor's risk. 

B. Qualifications: 

1. Only products of reputable manufacturers are acceptable. 
2. All Contractors and subcontractors shall employ only workers skilled in their trades. 

C. Compliance with Codes, Laws, Ordinances: 

1. Conform to all requirements of the State of Iowa's Codes, Laws, Ordinances and other 
regulations having jurisdiction. 

2. If there is a discrepancy between the codes and regulations and these specifications, the 
Architect/Engineer shall determine the method or equipment used. 

3. If the Contractor notes, at the time of bidding, that any parts of the drawings or 
specifications do not comply with the codes or regulations, Contractor shall inform the 
Architect/Engineer in writing, requesting a clarification. If there is insufficient time for 
this procedure, Contractor shall submit with the proposal a separate price to make the 
system comply with the codes and regulations. 

4. All changes to the system made after letting of the contract, to comply with codes or 
requirements of Inspectors, shall be made by the Contractor without cost to the Owner. 

5. If there is a discrepancy between manufacturer's recommendations and these 
specifications, the manufacturer's recommendations shall govern. 

6. All rotating shafts and/or equipment shall be completely guarded from all contact. Partial 
guards and/or guards that do not meet all applicable OSHA standards are not acceptable. 
Contractor is responsible for providing this guarding if it is not provided with the 
equipment supplied. 

D. Permits, Fees, Taxes, Inspections: 

1. Procure all applicable permits and licenses. 
2. Abide by all laws, regulations, ordinances, and other rules of the State or Political 

Subdivision where the work is done, or as required by any duly constituted public 
authority. 

3. Pay all charges for permits or licenses. 
4. Pay all fees and taxes imposed by the State, Municipal and/or other regulatory bodies. 
5. Pay all charges arising out of required inspections by an authorized body. 
6. Pay all charges arising out of required contract document reviews associated with the 

project and as initiated by the Owner or authorized agency/consultant. 
7. Where applicable, all fixtures, equipment and materials shall be approved or listed by 

Underwriter's Laboratories, Inc. 
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E. Examination of Drawings: 

1. The drawings for the mechanical work are completely diagrammatic, intended to convey 
the scope of the work and to indicate the general arrangements and locations of 
equipment, outlets, etc., and the approximate sizes of equipment. 

2. Contractor shall determine the exact locations of equipment and rough-ins, and the exact 
routing of pipes and ducts to best fit the layout of the job. 

3. Scaling of the drawings is not sufficient or accurate for determining these locations. 
4. Where job conditions require reasonable changes in indicated arrangements and 

locations, such changes shall be made by the Contractor at no additional cost to the 
Owner. 

5. Because of the scale of the drawings, certain basic items, such as fittings, boxes, valves, 
unions, etc., may not be shown, but where required by other sections of the specifications 
or required for proper installation of the work, such items shall be furnished and installed. 

6. If an item is either on the drawings or in the specifications, it shall be included in this 
contract. 

7. Determination of quantities of material and equipment required shall be made by the 
Contractor from the documents. Where discrepancies arise between drawings, schedules 
and/or specifications, the greater number shall govern. 

8. Where used in mechanical documents, the word "furnish" shall mean supply for use, the 
word "install" shall mean connect complete and ready for operation, and the word 
"provide" shall mean to supply for use and connect complete and ready for operation. 

a. Any item listed as furnished shall also be installed, unless otherwise noted. 
b. Any item listed as installed shall also be furnished, unless otherwise noted. 

F. Field Measurements: 

1. Verify all pertinent dimensions at the job site before ordering any materials or fabricating 
any supports, pipes or ducts. 

G. Electronic Media/Files: 

1. Construction drawings for this project have been prepared utilizing Revit. 
2. Contractors and Subcontractors may request electronic media files of the contract 

drawings and/or copies of the specifications. Specifications will be provided in PDF 
format. 

3. Upon request for electronic media, the Contractor shall complete and return a signed 
"Electronic File Transmittal" form provided by IMEG. 

4. If the information requested includes floor plans prepared by others, the Contractor will 
be responsible for obtaining approval from the appropriate Design Professional for use of 
that part of the document. 

5. The electronic contract documents can be used for preparation of shop drawings and as-
built drawings only. The information may not be used in whole or in part for any other 
project. 

6. The drawings prepared by IMEG for bidding purposes may not be used directly for 
ductwork layout drawings or coordination drawings. 

7. The use of these CAD documents by the Contractor does not relieve them from their 
responsibility for coordination of work with other trades and verification of space 
available for the installation. 
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8. The information is provided to expedite the project and assist the Contractor with no 
guarantee by IMEG as to the accuracy or correctness of the information provided. IMEG 
accepts no responsibility or liability for the Contractor's use of these documents. 

1.6 WEB-BASED PROJECT SOFTWARE 

A. The General Contractor shall provide a web-based project software site for the purpose of 
hosting and managing project communication and documentation until completion of the 
warranty phase. 

B. The web-based project software shall include, at a minimum, the following features: 
construction schedule, submittals, RFIs, ASIs, construction change directives, change orders, 
drawing management, specification management, payment applications, contract modifications, 
meeting minutes, construction progress photos. 

C. Provide web-based project software user licenses for use by the Architect/Engineer. Access will 
be provided from the start of the project through the completion of the warranty phase. 

D. At project completion, provide digital archive of entire project in format that is readable by 
common desktop software applications in format acceptable to Architect/Engineer. Provide 
data in locked format to prevent further changes. 

1.7 SUBMITTALS 

A. Submittals shall be required for the following items, and for additional items where required 
elsewhere in the specifications or on the drawings. 

1. Submittals List: 
 

Referenced 
Specification Section Submittal Item 
23 05 93 Testing, Adjusting, and Balancing 
23 07 13 Duct Insulation 
23 62 13 Air Cooled Condensing Units 
23 81 26 Split System Air Conditioning Units 

B. General Submittal Procedures: The following are required:  

1. Transmittal: Each transmittal shall include the following: 

a. Date 
b. Project title and number 
c. Contractor's name and address 
d. Division of work (e.g., plumbing, heating, ventilating, etc.) 
e. Description of items submitted and relevant specification number 
f. Notations of deviations from the contract documents 
g. Other pertinent data 
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2. Submittal Cover Sheet: Each submittal shall include a cover sheet containing: 

a. Date 
b. Project title and number 
c. Architect/Engineer 
d. Contractor and subcontractors' names and addresses 
e. Supplier and manufacturer's names and addresses 
f. Division of work (e.g., plumbing, heating, ventilating, etc.) 
g. Description of item submitted (using project nomenclature) and relevant 

specification number 
h. Notations of deviations from the contract documents 
i. Other pertinent data 
j. Provide space for Contractor's review stamps 

3. Composition: 

a. Submittals shall be submitted using specification sections and the project 
nomenclature for each item. 

b. Individual submittal packages shall be prepared for items in each specification 
section. All items within a single specification section shall be packaged together 
where possible. An individual submittal may contain items from multiple 
specifications sections if the items are intimately linked (e.g., pumps and motors). 

c. All sets shall contain an index of the items enclosed with a general topic 
description on the cover. 

4. Content: Submittals shall include all fabrication, erection, layout, and setting drawings; 
manufacturers' standard drawings; schedules; descriptive literature, catalogs and 
brochures; performance and test data; electrical power criteria (e.g., voltage, phase, amps, 
horsepower, kW, etc.) wiring and control diagrams; Short Circuit Current Rating 
(SCCR); dimensions; shipping and operating weights; shipping splits; service clearances; 
and all other drawings and descriptive data of materials of construction as may be 
required to show that the materials, equipment or systems and the location thereof 
conform to the requirements of the contract documents. 

5. Contractor's Approval Stamp: 

a. The Contractor shall thoroughly review and approve all shop drawings before 
submitting them to the Architect/Engineer. The Contractor shall stamp, date and 
sign each submittal certifying it has been reviewed. 

b. Unstamped submittals will be rejected. 
c. The Contractor's review shall include, but not be limited to, verification of the 

following: 

1) Only approved manufacturers are used. 
2) Addenda items have been incorporated. 
3) Catalog numbers and options match those specified. 
4) Performance data matches that specified. 
5) Electrical characteristics and loads match those specified. 
6) Equipment connection locations, sizes, capacities, etc. have been 

coordinated with other affected trades. 
7) Dimensions and service clearances are suitable for the intended location. 
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8) Equipment dimensions are coordinated with support steel, housekeeping 
pads, openings, etc. 

9) Constructability issues are resolved (e.g., weights and dimensions are 
suitable for getting the item into the building and into place, sinks fit into 
countertops, etc.). 

d. The Contractor shall review, stamp and approve all subcontractors' submittals as 
described above. 

e. The Contractor's approval stamp is required on all submittals. Approval will 
indicate the Contractor's review of all material and a complete understanding of 
exactly what is to be furnished. Contractor shall clearly mark all deviations from 
the contract documents on all submittals. If deviations are not marked by the 
Contractor, then the item shall be required to meet all drawing and specification 
requirements. 

6. Submittal Identification and Markings: 

a. The Contractor shall clearly mark each item with the same nomenclature applied on 
the drawings or in the specifications. 

b. The Contractor shall clearly indicate the size, finish, material, etc. 
c. Where more than one model is shown on a manufacturer's sheet, the Contractor 

shall clearly indicate exactly which item and which data is intended. 
d. All marks and identifications on the submittals shall be unambiguous. 

7. Schedule submittals to expedite the project. Coordinate submission of related items. 
8. Identify variations from the contract documents and product or system limitations that 

may be detrimental to the successful performance of the completed work. 
9. Reproduction of contract documents alone is not acceptable for submittals. 
10. Incomplete submittals will be rejected without review. Partial submittals will only be 

reviewed with prior approval from the Architect/Engineer. 
11. Submittals not required by the contract documents may be returned without review. 
12. The Architect/Engineer's responsibility shall be to review one set of shop drawing 

submittals for each product. If the first submittal is incomplete or does not comply with 
the drawings and/or specifications, the Contractor shall be responsible to bear the cost for 
the Architect/Engineer to recheck and handle the additional shop drawing submittals. 

13. Submittals shall be reviewed and approved by the Architect/Engineer before releasing 
any equipment for manufacture or shipment. 

14. Contractor's responsibility for errors, omissions. or deviation from the contract 
documents in submittals is not relieved by the Architect/Engineer's approval. 

15. Schedule shall allow for adequate time to perform orderly and proper review of 
submittals, including time for consultants and Owner if required, and resubmittals by 
Contractor if necessary, and to cause no delay in Work or in activities of Owner or other 
contractors. 

a. Allow at least two weeks for Architect's/Engineer's review and processing of each 
submittal. 

16. Architect/Engineer reserves the right to withhold action on a submittal which, in the 
Architect/Engineer's opinion, requires coordination with other submittals until related 
submittals are received. The Architect/Engineer will notify the Contractor, in writing, 
when they exercise this right. 
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C. Electronic Submittal Procedures: 

1. Distribution: Email submittals as attachments to all parties designated by the 
Architect/Engineer, unless a web-based submittal program is used. 

2. Transmittals: Each submittal shall include an individual electronic letter of transmittal. 
3. Format: Electronic submittals shall be in PDF format only. Scanned copies, in PDF 

format, of paper originals are acceptable. Submittals that are not legible will be rejected. 
Do not set any permission restrictions on files; protected, locked, or secured documents 
will be rejected. 

4. File Names: Electronic submittal file names shall include the relevant specification 
section number followed by a description of the item submitted, as follows. Where 
possible, include the transmittal as the first page of the PDF instead of using multiple 
electronic files. 

a. Submittal file name: 23 XX XX.description.YYYYMMDD 
b. Transmittal file name: 23 XX XX.description.YYYYMMDD 

5. File Size: Files shall be transmitted via a pre-approved method. Larger files may require 
an alternative transfer method, which shall also be pre-approved. 

1.8 CHANGE ORDERS 

A. A detailed material and labor takeoff shall be prepared for each change order, along with labor 
rates and markup percentages. Change orders shall be broken down by sheet or associated 
individual line item indicated in the change associated narrative, whichever provides the most 
detailed breakdown. Change orders with inadequate breakdown will be rejected. 

B. Itemized pricing with unit cost shall be provided from all distributors and associated 
subcontractors. 

C. Change order work shall not proceed until authorized. 

1.9 PRODUCT DELIVERY, STORAGE, HANDLING & MAINTENANCE 

A. Exercise care in transporting and handling to avoid damage to materials. Store materials on the 
site to prevent damage. Keep materials clean, dry and free from harmful conditions. 
Immediately remove any materials that become wet or that are suspected of becoming 
contaminated with mold or other organisms. 

B. Protect equipment, components, and openings with airtight covers and exercise care at every 
stage of storage, handling, and installation of equipment to prevent airborne dust and dirt from 
entering or fouling equipment to include, but not limited to: 

1. Motor windings and ventilation openings. 
2. Bearings. 
3. Equipment Pipe and Accessories connections openings. (e.g. coil connections, etc.) 
4. Equipment Duct and Accessories connections openings. (e.g. AHU duct connections,etc.) 
5. Starter and control cabinets. 
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C. Equipment and components that are visibly damaged or have been subject to environmental 
conditions prior to building turnover to Owner that could shorten the life of the component (for 
example, water damage, humidity, dust and debris, excessive hot or cold storage location, etc.) 
shall be repaired or replaced with new equipment or components without additional cost to the 
building owner. 

D. Keep all bearings properly lubricated and all belts properly tensioned and aligned. 

E. Contractor is responsible for moving equipment into the building and/or site. Contractor shall 
review site prior to bid for path locations and any required building modifications to allow 
movement of equipment. Contractor shall coordinate the work with other trades. 

1.10 WARRANTY 

A. Provide one-year warranty, unless otherwise noted, to the Owner for all fixtures, equipment, 
materials, and workmanship. 

B. The warranty period for all work in this Division of the specifications shall commence on the 
date of final acceptance, unless a whole or partial system or any separate piece of equipment or 
component is put into use for the benefit of any party other than the installing contractor with 
prior written authorization. In this instance, the warranty period shall commence on the date 
when such whole system, partial system or separate piece of equipment or component is placed 
in operation and accepted in writing by the Owner. 

C. Warranty requirements shall extend to correction, without cost to the Owner, of all Work found 
to be defective or nonconforming to the contract documents. The Contractor shall bear the cost 
of correcting all damage resulting from defects or nonconformance with contract documents. 

1.11 MATERIAL SUBSTITUTION 

A. Where several manufacturers' names are given, the scheduled manufacturer is the basis for job 
design and establishes the quality required. 

B. Equivalent equipment manufactured by the other listed manufacturers may be used. Contractor 
shall ensure that all items submitted by these other manufacturers meet all requirements of the 
drawings and specifications and fits in the allocated space. When using other listed 
manufacturers, the Contractor shall assume responsibility for any and all modifications 
necessary (including, but not limited to structural supports, electrical connections, piping and 
ductwork connections and arrangement, plumbing connections and rough-in, and regulatory 
agency approval, etc.) and coordinate such with other contractors. 

C. Any material, article or equipment of other unnamed manufacturers which will adequately 
perform the services and duties imposed by the design and is of a quality equal to or better than 
the material, article or equipment identified by the drawings and specifications may be used if 
approval is secured in writing from the Architect/Engineer not later than ten days prior to the 
bid opening. 

D. This Contractor assumes all costs incurred as a result of using the offered material, article or 
equipment, on the Contractors part or on the part of other Contractors whose work is affected. 
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E. This Contractor may list voluntary add or deduct prices for alternate materials on the bid form. 
These items will not be used in determining the low bidder. 

F. All material substitutions requested later than ten (10) days prior to bid opening must be listed 
as voluntary changes on the bid form. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 JOBSITE SAFETY 

A. Neither the professional activities of the Architect/Engineer, nor the presence of the 
Architect/Engineer or the employees and subconsultants at a construction site, shall relieve the 
Contractor and other entity of their obligations, duties and responsibilities including, but not 
limited to, construction means, methods, sequence, techniques or procedures necessary for 
performing, superintending or coordinating all portions of the work of construction in 
accordance with the contract documents and any health or safety precautions required by any 
regulatory agencies. The Architect/Engineer and personnel have no authority to exercise any 
control over any construction contractor or other entity or their employees in connection with 
their work or any health or safety precautions. The Contractor is solely responsible for jobsite 
safety. The Architect/Engineer and the Architect/Engineer's consultants shall be indemnified 
and shall be made additional insureds under the Contractor's general liability insurance policy. 

3.2 PROJECT CLOSEOUT 

A. Final Jobsite Observation: 

1. In order to prevent the Final Jobsite Observation from occurring too early, the Contractor 
is required to review the completion status of the project and certify that the job is ready 
for the final jobsite observation. 

2. Attached to the end of this section is a typical list of items that represent the degree of job 
completeness expected prior to requesting a review. 

3. Upon Contractor certification that the project is complete and ready for a final 
observation, the Contractor shall sign the attached certification and return it to the 
Architect/Engineer so that the final observation can be scheduled. 

4. It is understood that if the Architect/Engineer finds the job not ready for the final 
observation and that additional trips and observations are required to bring the project to 
completion, the costs incurred by the Architect/Engineer's additional time and expenses 
will be deducted from the Contractor's contract retainage prior to final payment at the 
completion of the job. 

B. Before final payment is authorized, this Contractor must submit the following: 

1. Operation and maintenance manuals with copies of approved shop drawings. 
2. Record documents including marked-up or reproducible drawings and specifications. 
3. A report documenting the instructions given to the Owner's representatives complete with 

the number of hours spent in the instruction. The report shall bear the signature of an 
authorized agent of This Contractor and shall be signed by the Owner's representatives. 
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4. Provide spare parts, maintenance, and extra materials in quantities specified in individual 
specification sections. Deliver to project site and place in location as directed; receipt by 
Architect/Engineer required prior to final payment approval. 

3.3 OPERATION AND MAINTENANCE MANUALS 

A. General: 

1. Provide an electronic copy of the O&M manuals as described below for 
Architect/Engineer's review and approval. The electronic copy shall be corrected as 
required to address the Architect/Engineer's comments. Once corrected, electronic copies 
and paper copies shall be distributed as directed by the Architect/Engineer. 

2. Approved O&M manuals shall be completed and in the Owner's possession prior to 
Owner's acceptance and at least 10 days prior to instruction of operating personnel. 

B. Electronic Submittal Procedures: 

1. Distribution: Email the O&M manual as attachments to all parties designated by the 
Architect/Engineer. 

2. Transmittals: Each submittal shall include an individual electronic letter of transmittal. 
3. Format: Electronic submittals shall be in PDF format only. Scanned copies, in PDF 

format, of paper originals are acceptable. Submittals that are not legible will be rejected. 
Do not set any permission restrictions on files; protected, locked, or secured documents 
will be rejected. 

4. File Names: Electronic submittal file names shall include the relevant specification 
section number followed by a description of the item submitted, as follows. Where 
possible, include the transmittal as the first page of the PDF instead of using multiple 
electronic files. 

a. O&M file name: O&M.div23.contractor.YYYYMMDD 
b. Transmittal file name: O&Mtransmittal.div23.contractor.YYYYMMDD 

5. File Size: Files shall be transmitted via a pre-approved method. Larger files may require 
an alternative transfer method, which shall also be pre-approved. 

6. Provide the Owner with an approved copy of the O&M manual on compact discs (CD), 
digital video discs (DVD), or flash drives with a permanently affixed label, printed with 
the title "Operation and Maintenance Instructions", title of the project and subject matter 
of disc/flash drive when multiple disc/flash drives are required. 

7. All text shall be searchable. 
8. Bookmarks shall be used, dividing information first by specification section, then 

systems, major equipment and finally individual items. All bookmark titles shall include 
the nomenclature used in the construction documents and shall be an active link to the 
first page of the section being referenced. 

C. Operation and Maintenance Instructions shall include: 

1. Title Page: Include title page with project title, Architect, Engineer, Contractor, all 
subcontractors, and major equipment suppliers, with addresses, telephone numbers, 
website addresses, email addresses and point of contacts. Website URLs and email 
addresses shall be active links in the electronic submittal. 
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2. Table of Contents: Include a table of contents describing specification section, systems, 
major equipment, and individual items. 

3. Copies of all final approved shop drawings and submittals. Include Architect's/Engineer's 
shop drawing review comments. Insert the individual shop drawing directly after the 
Operation and Maintenance information for the item(s) in the review form. 

4. Copy of final approved test and balance reports. 
5. Copies of all factory inspections and/or equipment startup reports. 
6. Copies of warranties. 
7. Schematic electrical power/controls wiring diagrams of the equipment that have been 

updated for field conditions. Field wiring shall have label numbers to match drawings. 
8. Dimensional drawings of equipment. 
9. Capacities and utility consumption of equipment. 
10. Detailed parts lists with lists of suppliers. 
11. Operating procedures for each system. 
12. Maintenance schedule and procedures. Include a chart listing maintenance requirements 

and frequency. 
13. Repair procedures for major components. 
14. List of lubricants in all equipment and recommended frequency of lubrication. 
15. Instruction books, cards, and manuals furnished with the equipment. 

3.4 INSTRUCTING THE OWNER'S REPRESENTATIVES 

A. Adequately instruct the Owner's designated representatives in the maintenance, care, and 
operation of all systems installed under this contract. 

B. Provide verbal and written instructions to the Owner's representatives by FACTORY 
PERSONNEL in the care, maintenance, and operation of the equipment and systems. 

C. The instructions shall include: 

1. Explanation of all air handling systems. 
2. Maintenance of equipment. 

D. Operating Instructions: 

1. Contractor is responsible for all instructions to the Owner's representatives for the 
mechanical and control systems. 

3.5 SYSTEM STARTING AND ADJUSTING 

A. The mechanical systems shall be complete and operating. System startup, testing, adjusting, and 
balancing to obtain satisfactory system performance is the responsibility of the Contractor. This 
includes calibration and adjustments of all controls, noise level adjustments and final comfort 
adjustments as required. 

B. All operating conditions and control sequences shall be tested during the start-up period. Test 
all interlocks, safety shutdowns, controls, and alarms. 

C. The Contractor, subcontractors, and equipment suppliers shall have skilled technicians to 
ensure that all systems perform properly. If the Architect/Engineer is requested to visit the job 
site for troubleshooting, assisting in start-up, obtaining satisfactory equipment operation, 
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resolving installation and/or workmanship problems, equipment substitution issues or 
unsatisfactory system performance, including call backs during the warranty period, through no 
fault of the design; the Contractor shall reimburse the Owner on a time and materials basis for 
services rendered at the Architect/Engineer's standard hourly rates in effect when the services 
are requested. The Contractor shall pay the Owner for services required that are product, 
installation or workmanship related. Payment is due within 30 days after services are rendered. 

3.6 RECORD DOCUMENTS 

A. Maintain at the job site a separate and complete set of mechanical drawings and specifications 
with all changes made to the systems clearly and permanently marked in complete detail. 

B. Mark drawings to indicate revisions to piping and ductwork, size and location, both exterior 
and interior; including locations of coils, dampers, other control devices, filters, and other units 
requiring periodic maintenance or repair; actual equipment locations, dimensioned from 
column lines; actual inverts and locations of underground piping; concealed equipment, 
dimensioned from column lines; mains and branches of piping systems, with valves and control 
devices located and numbered, concealed unions located, and with items requiring maintenance 
located (e.g., traps, strainers, expansion compensators, tanks, etc.); Change Orders; concealed 
control system devices. 

C. Before completion of the project, a set of reproducible mechanical drawings will be given to the 
Contractor for transfer of all as-built conditions from the paper set maintained at the job site. 
All marks on reproducibles shall be clear and permanent. 

D. Mark specifications to show approved substitutions; Change Orders, and actual equipment and 
materials used. 

E. Record changes daily and keep the marked drawings available for the Engineer's examination at 
any normal work time. 

F. Upon completing the job, and before final payment is made, give the marked-up drawings to 
the Architect/Engineer. 

3.7 PAINTING 

A. Paint all equipment that is marred or damaged prior to the Owner's acceptance. Paint and color 
shall match original equipment paint and shall be obtained from the equipment supplier if 
available. 

B. After surfaces have been thoroughly cleaned and are free of oil, dirt, and other foreign matter; 
paint all pipes and equipment with the following: 

1. Bare Metal Surfaces - Apply one coat of primer suitable for the metal being painted. 
Finish with two coats of Alkyd base enamel paint. 

3.8 ADJUST AND CLEAN 

A. Thoroughly clean all equipment and systems prior to the Owner's final acceptance of the 
project. Clean all foreign paint, grease, oil, dirt, labels, stickers, and other foreign material from 
all equipment. 
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B. Clean all drain pans and areas where moisture is present. Immediately report any mold, 
biological growth, or water damage. 

C. Remove all rust, scale, dirt, oils, stickers and thoroughly clean exterior of all exposed bare 
metal ductwork, piping, hangers, and accessories. 

D. Remove all rubbish, debris, etc., accumulated during construction from the premises. 

3.9 SPECIAL REQUIREMENTS 

A. All equipment shall be installed in such a way to maximize access to parts needing service or 
maintenance. Review the final field location, placement, and orientation of equipment with the 
Owner's designated representative prior to setting equipment. 

B. Installation of equipment or devices without regard to coordination of access requirements and 
confirmation with the Owner's designated representative will result in removal and 
reinstallation of the equipment at the Contractor's expense. 

3.10 IAQ MAINTENANCE FOR OCCUPIED FACILITIES UNDER CONSTRUCTION 

A. Contractors shall make all reasonable efforts to prevent construction activities from affecting 
the air quality of the occupied areas of the building or outdoor areas near the building. These 
measures shall include, but not be limited to: 

1. All contractors shall endeavor to minimize the amount of contaminants generated during 
construction. Methods to be employed shall include, but not be limited to: 

a. Minimizing the amount of dust generated. 
b. Reducing solvent fumes and VOC emissions. 
c. Maintain good housekeeping practices, including sweeping and periodic dust and 

debris removal. There should be no visible haze in the air. 
d. Protect stored on-site and installed absorptive materials from moisture damage. 

2. Request that the Owner designate an IAQ representative. 
3. Review and receive approval from the Owner's IAQ representative for all IAQ-related 

construction activities and negative pressure containment plans. 
4. Inform the IAQ representative of all conditions that could adversely impact IAQ, 

including operations that will produce higher than normal dust production or odors. 
5. Schedule activities that may cause IAQ conditions that are not acceptable to the Owner's 

IAQ representative during unoccupied periods. 
6. Unless no other access is possible, the entrance to construction site shall not be through 

the existing facility. 
7. To minimize growth of infectious organisms, do not permit damp areas in or near the 

construction area to remain for over 24 hours. 
8. In addition to the criteria above, provide measures as recommended in the SMACNA 

"IAQ Guidelines for Occupied Buildings Under Construction". 
9. If permanently installed air handlers are used to serve both construction and occupied 

areas, all return grilles throughout construction areas shall be sealed to prevent air from 
construction areas being supplied to occupied areas. 
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10. If permanently installed air handlers are used during construction to serve only 
construction areas and do not supply air to adjacent occupied areas, MERV 8 filtration 
media shall be used to protect each return air grille or opening. The intent of this will be 
to prevent construction dust and debris from entering any return or supply air ductwork in 
the facility. All filtration media shall be replaced immediately prior to occupancy. 

3.11 MAINTAINING CLEAN DUCTWORK THROUGHOUT CONSTRUCTION 

A. Throughout the duration of construction, all ductwork shall be capped or sealed with sheet 
metal caps, polyethylene film, or other airtight protective to keep dust, dirt, and construction 
debris out of ducts. Similar means shall be used to seal air-side connections of HVAC 
equipment to include, but not limited to, air handling units, fans, terminal air boxes, fan coil 
units, cabinet heaters, blower coils, and the like. 

B. When air terminal devices are installed, contractors shall seal all supply, return, and exhaust 
grilles with polyethylene film or other airtight protective to keep dust, dirt, and construction 
debris out of ducts. 

C. Should HVAC equipment be started during construction, Contractor shall remove airtight 
protectives and shall install one-inch thick MERV 8 filter media over all return and exhaust 
grilles to prevent dust, dirt, and construction debris from entering ductwork. Filter media shall 
cover the entire grille face and shall be secured such that air cannot bypass filter media. 

D. Should filter media become laden with dust and dirt, Contractor shall replace filter media with 
new media to prevent damage to air distribution system and equipment. 

E. The following steps shall be taken during testing, adjusting, and balancing of each air system: 

1. All construction activities in all spaces served by the air system shall stop. 
2. All airtight protectives and temporary filter media shall be removed from all portions of 

the air system. 
3. Testing, adjusting, and balancing work shall not commence until all construction activity 

is stopped and all airtight protectives and temporary filter media is removed. 
4. Once testing, adjusting, and balancing work is complete for the air system, airtight 

protectives or temporary filter media shall be installed over all ductwork openings and air 
terminals on the air system prior to resuming construction activities in any spaces served 
by the air system. 

F. The Owner shall agree the building is sufficiently clean prior to the removal of any filtration 
media and airtight protectives from air terminal devices. 
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READINESS CERTIFICATION PRIOR TO FINAL JOBSITE OBSERVATION 
 
To prevent the final job observation from occurring too early, we require that the Contractor review the 
completion status of the project and, by copy of this document, certify that the job is indeed ready for the 
final job observation. The following is a typical list of items that represent the degree of job completeness 
expected prior to requesting a final job observation. 
 
1. All air handling units operating and balanced. 
2. All fans shall be operating and balanced. 
3. All temperature control systems operating, programmed and calibrated. 
4. Pipe insulation completed. 
 
Accepted by: 
 
Prime Contractor _______________________________________________ 
 
By ___________________________________ Date ___________________ 
 
Upon Contractor certification that the project is complete and ready for a final job observation, we require 
the Contractor to sign this agreement and return it to the Architect/Engineer so that the final observation 
can be scheduled. 
 
It is understood that if the Architect/Engineer finds the job not ready for the final observation and that 
additional trips and observations are required to bring the project to completion, the costs incurred by the 
Architect/Engineers for additional time and expenses will be deducted from the Contractor's contract 
retainage prior to final payment at the completion of the job. 

END OF SECTION 



  

 
IMEG #26001283.00  23 05 05 - 1 
IDAS NCCF AHU Replacement  HVAC DEMOLITION FOR REMODELING 

SECTION 23 05 05 - HVAC DEMOLITION FOR REMODELING 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Mechanical demolition. 

B. Cutting and Patching. 

PART 2 - PRODUCTS 

2.1 MATERIALS AND EQUIPMENT 

A. Materials and equipment shall be as specified in individual Sections. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. THE DRAWINGS ARE INTENDED TO INDICATE THE GENERAL SCOPE OF WORK 
AND DO NOT SHOW EVERY PIPE, DUCT, OR PIECE OF EQUIPMENT THAT MUST BE 
REMOVED. THE CONTRACTOR SHALL VISIT THE SITE AND VERIFY CONDITIONS 
PRIOR TO SUBMITTING A BID. 

B. Verify that abandoned utilities serve only abandoned equipment or facilities. Extend services to 
facilities or equipment that shall remain in operation following demolition. 

C. Coordinate work with all other Contractors and the Owner. Schedule removal of equipment to 
avoid conflicts. 

D. This Contractor shall verify all existing equipment sizes and capacities where equipment is 
scheduled to be replaced or modified, prior to ordering new equipment. 

E. Bid submittal shall mean the Contractor has visited the project site and verified existing 
conditions and scope of work. 

3.2 DEMOLITION AND EXTENSION OF EXISTING MECHANICAL WORK 

A. Remove, relocate, and extend existing installations to accommodate new construction. 

B. Remove abandoned ducts and piping to source of supply and/or main lines. 

C. Disconnect and remove mechanical devices and equipment serving equipment that has been 
removed. 

D. Repair adjacent construction and finishes damaged during demolition and extension work. 
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E. Maintain access to existing mechanical installations which remain. Modify installation or 
provide access panels as appropriate. 

F. Extend existing installations using materials and methods compatible with existing 
installations, or as specified. 

G. Properly reclaim and dispose of all refrigerant in demolished equipment and as required for 
extension of existing equipment. 

3.3 CUTTING AND PATCHING 

A. This Contractor is responsible for all penetrations of existing construction required to complete 
the work of this project. Refer to Section 23 05 29 for additional requirements. 

B. Penetrations in existing construction should be reviewed carefully prior to proceeding with any 
work. 

C. Penetrations shall be neat and clean with smooth and/or finished edges. Core drill where 
possible for clean opening. 

D. Repair existing construction as required after penetration is complete to restore to original 
condition. Use similar materials and match adjacent construction unless otherwise noted or 
agreed to by the Architect/Engineer prior to start of work. 

E. This Contractor is responsible for all costs incurred in repair, relocations, or replacement of any 
cables, conduits, or other services if damaged without proper investigation. 

3.4 CLEANING AND REPAIR 

A. Clean and repair existing materials and equipment which remain or are to be reused. 

B. Clean all systems adjacent to project which are affected by the dust and debris caused by this 
construction. 

C. MECHANICAL ITEMS REMOVED AND NOT RELOCATED REMAIN THE PROPERTY 
OF THE OWNER. CONTRACTOR SHALL PLACE ITEMS RETAINED BY THE OWNER 
IN A LOCATION COORDINATED WITH THE OWNER. THE CONTRACTOR SHALL 
DISPOSE OF MATERIAL THE OWNER DOES NOT WANT TO REUSE OR RETAIN FOR 
MAINTENANCE PURPOSES. 

3.5 SPECIAL REQUIREMENTS 

A. Install temporary filter media over outside air intakes which are within 100 feet of the limits of 
construction. This Contractor shall complete any cleaning required for existing systems which 
are affected by construction dust and debris. 

B. Review locations of all new penetrations in existing floor slabs or walls. Determine 
construction type and review for possible interferences. Bring all concerns to the attention of 
the Architect/Engineer before proceeding. 

END OF SECTION 
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SECTION 23 05 29 - HVAC SUPPORTS AND ANCHORS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Hangers, Supports, and Associated Anchors. 

B. Sleeves and Seals. 

C. Flashing and Sealing of Equipment and Pipe Stacks. 

D. Cutting of Openings. 

E. Escutcheon Plates and Trim. 

1.2 REFERENCES 

A. ANSI/ASME B31.9 - Building Services Piping. 

B. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, 
Application, and Installation. 

C. MSS SP-69 - Pipe Hangers and Supports - Selection and Application. 

D. MSS SP-89 - Pipe Hangers and Supports - Fabrication and Installation Practices. 

PART 2 - PRODUCTS 

2.1 HANGER RODS 

A. Hanger rods for single rod hangers shall conform to the following: 

1. Copper Pipe: 

a. Hanger Rod Diameter: 

1) 2" and smaller: 3/8" 

B. Rods for double rod hangers may be reduced one size. Minimum rod diameter is 3/8 inches. 

C. Hanger rods and accessories used in mechanical spaces or otherwise dry areas shall have 
ASTM B633 electro-plated zinc finish. 
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2.2 PIPE AND STRUCTURAL SUPPORTS 

A. General: 

1. Pipe hangers, clamps, and supports shall conform to Manufacturers Standardization 
Society MSS SP-58, -69, and -89. 

2. On all insulated piping, provide at each support an insert of same thickness and contour 
as adjoining insulation, between the pipe and insulation jacket, to prevent insulation from 
sagging and crushing. Refer to insulation specifications for materials and additional 
information. 

B. Vertical Supports: 

1. Support and laterally brace vertical pipes at every floor level in multi-story structures, 
unless otherwise noted by applicable codes, but never at intervals over 15 feet. Support 
vertical pipes with riser clamps installed below hubs, couplings, or lugs. Provide 
sufficient flexibility to accommodate expansion and contraction to avoid compromising 
fire barrier penetrations or stressing piping at fixed takeoff locations. 

a. Products: 

1) Eaton Fig B3373 Series 
2) nVent 510 Series 
3) Anvil Fig. 90 

2. Cold Pipe: Place restrained neoprene mounts beneath vertical pipe riser clamps to prevent 
sweating of cold pipes. Select neoprene mounts based on the weight of the pipe to be 
supported. Insulate over mounts. 

a. Products: 

1) Mason RBA, RCA or RDA 
2) Mason BR 

C. Hangers and Clamps: 

1. Oversize all hangers, clamps, and supports on insulated piping to allow insulation and 
jacket to pass through unbroken. This applies to both hot and cold pipes. 

2. On all insulated piping, provide a semi-cylindrical metallic shield and vapor barrier 
jacket. 

3. Unless otherwise indicated, hangers shall be as follows: 

a. Clevis Type: Service: Insulated Cold Pipe - 3 inches and Smaller: 

1) Products: Bare Steel, Plastic or Insulated Pipe: 

a) Anvil Fig. 260 
b) Eaton Fig. 3100 
c) Roller Type: Service: Insulated Hot Pipe - 4 inches and Larger: 
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4. Support may be fabricated from U-channel strut or similar shapes. Piping less than 4" in 
diameter shall be secured to strut with clamps of proper design and capacity as required 
to maintain spacing and alignment. Strut shall be independently supported from hanger 
drops or building structure. Size and support shall be per manufacturer's installation 
requirements for structural support of piping. Clamps shall not interrupt piping insulation. 

a. Strut used in mechanical spaces or otherwise dry areas shall have ASTM B633 
electro-plated zinc finish. 

5. Unless otherwise indicated, pipe supports for use with struts shall be as follows: 

a. Clamp Type: Service: Insulated Cold Pipe - 3 inches and smaller: 

1) Clamps in direct contact with copper pipe shall include plastic pipe insert 
similar to Unistrut Cush-A-Clamp, Hydra-Zorb, nVent Cushion Clamp or 
Eaton Vibra-Clamp. 

2) Pipes subject to expansion and contraction shall have clamps oversized to 
allow limited pipe movement. 

3) Products: Insulated Pipe: 

a) Unistrut Fig. P1100 or P2500 
b) Eaton Fig. B2000 or B2400 
c) Anvil Fig. AS1200 
d) nVent USC 

D. Upper (Structural) Attachments: 

1. Unless otherwise shown, upper attachments for hanger rods or support struts shall be as 
follows: 

a. Steel Structure Clamps: C-Type Wide Flange Beam Clamps (for use on top and/or 
bottom of wide flanges. Not permitted for use with bar-joists.): 

1) Products: 

a) Anvil Fig. 86 
b) Eaton Fig. B3033/B3034 
c) nVent Model 300 & 310 

b. Scissor Type Beam Clamps (for use with bar-joists and wide flange): 

1) Products: 

a) Anvil Fig. 228, 292 
b) Eaton Fig. B3054 
c) nVent Model 360 

c. Concrete Anchors: Fasten to concrete using cast-in or post-installed anchors 
designed per the requirements of Appendix D of ACI 318-[05]. Post-installed 
anchors shall be qualified for use in cracked concrete by ACI-355.2. 
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d. Masonry Anchors: Fasten to concrete masonry units with expansion anchors or 
self-tapping masonry screws. For expansion anchors into hollow concrete block, 
use sleeve-type anchors designed for the specific application. Do not fasten in 
masonry joints. Do not use powder actuated fasteners, wooden plugs, or plastic 
inserts. 

e. Wood Anchors: Tension wood rod hanger for suspending 3/8" threaded rod. Zinc 
plated carbon steel. 

1) Minimum allowable tension loads for Douglass Fir/Southern Pine: 

a) 3/8" diameter rod; 2-1/2" shank: 600 lb/590 lb. 
b) Load values are based on full shank penetration into wood member. 

Minimum edge distance 3/4". Minimum end distance 3-1/4". 

2) Limitations: 

a) Truss: Do not hang from wood trusses without truss manufacturer or 
Structural Engineer™™s approval. 

b) Sheetrock/Gypsum Ceiling: When drilling through non-wood 
materials (e.g., sheet rock, gypsum, etc.), increase shank length by 
depth of non-wood materials. 

c) Plywood Flooring/Roofing: Do not hang from plywood floor or 
roofing. 

3) Products: 

a) Simpson RWV 
b) DeWALT 
c) ITI Sammys GT25 

2.3 OPENINGS IN FLOORS, WALLS AND CEILINGS 

A. Coordinate all openings with other Contractors. 

B. Hire the proper tradesman and furnish all labor, material and equipment to cut openings in or 
through existing structures, or openings in new structures that were not installed, or additional 
openings. Repair all spalling and damage to the satisfaction of the Architect/Engineer. Make 
saw cuts before breaking out concrete to ensure even and uniform opening edges. 

C. Said cutting shall be at the complete expense of each Contractor. Failure to coordinate openings 
with other Contractors shall not exempt the Contractor from providing openings at Contractor's 
expense. 

2.4 SLEEVES AND LINTELS 

A. Each Contractor shall provide sleeves and lintels for all duct and pipe openings required for the 
Contractor's work in masonry walls and floors, unless specifically shown as being by others. 

B. Fabricate all sleeves from standard weight black steel pipe or as indicated on the drawings. 
Provide continuous sleeve. Cut or split sleeves are not acceptable. 
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C. Fabricate all lintels for masonry walls from structural steel shapes or as indicated on the 
drawings. Have all lintels approved by the Architect or Structural Engineer. 

D. Sleeves through the floors on exposed risers shall be flush with the ceiling, with planed squared 
ends extending 1" above the floor in unfinished areas, and flush with the floor in finished areas, 
to accept spring closing floor plates. 

E. Openings through unexcavated floors and/or foundation walls below the floor shall have a 
smooth finish with sufficient annular space around material passing through opening so slight 
settling will not place stress on the material or building structure. 

F. Install all sleeves concentric with pipes. Secure sleeves in concrete to wood forms. This 
Contractor is responsible for sleeves dislodged or moved when pouring concrete. 

G. Where pipes rise through concrete floors that are on earthen grade, provide 3/4" resilient 
expansion joint material (e.g., foam, rubber, asphalt-coated fiber, bituminous-impregnated felt, 
or cork) wrapped around the pipe, the full depth of concrete, at the point of penetration. Secure 
to prevent shifting during concrete placement and finishing. 

H. Size sleeves large enough to allow expansion and contraction movement. Provide continuous 
insulation wrapping. 

 

2.5 ESCUTCHEON PLATES AND TRIM 

A. Fit escutcheons to all insulated or uninsulated exposed pipes passing through walls, floors, or 
ceilings of finished rooms. 

B. Escutcheons shall be heavy gauge, cold rolled steel, copper coated under a chromium plated 
finish, heavy spring clip, rigid hinge and latch. 

C. Install galvanized steel (unless otherwise indicated) trim strip to cover vacant space and raw 
construction edges of all rectangular openings in finished rooms. This includes pipe openings. 

2.6 PIPE PENETRATIONS 

A. Seal all pipe penetrations. Seal non-rated walls and floor penetrations with grout or caulk. 
Backing material may be used. 

2.7 PIPE ANCHORS 

A. Provide all items needed to allow adequate expansion and contraction of all piping. All piping 
shall be supported, guided, aligned, and anchored as required. 

2.8 FINISH 

A. Prime coat exposed steel hangers and supports. 
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PART 3 - EXECUTION 

3.1 HVAC SUPPORTS AND ANCHORS 

A. General Installation Requirements: 

1. Install all items per manufacturer's instructions. 
2. Coordinate the location and method of support of piping systems with all installations 

under other Divisions and Sections of the Specifications. 
3. Where pipe support members are welded to structural building framing, scrape, brush 

clean, and apply one coat of zinc rich primer to welding. 
4. Supports shall extend directly to building structure. Do not support piping from duct 

hangers unless coordinated with Sheet Metal Contractor prior to installation. Do not 
allow lighting or ceiling supports to be hung from piping supports. 

B. Supports Requirements: 

1. Install hangers and supports complete with lock nuts, clamps, rods, bolts, couplings, 
swivels, inserts and required accessories. 

2. Hangers for horizontal piping shall have adequate means of vertical adjustment for 
alignment. 

C. Pipe Requirements: 

1. Do not restrain piping to cause it to snake or buckle between supports or to prevent 
proper movement due to expansion and contraction. 

2. Piping shall not introduce strains or distortion to connected equipment. 
3. Parallel horizontal pipes may be supported on trapeze hangers made of structural shapes 

and hanger rods; otherwise, pipes shall be supported with individual hangers. 
4. Trapeze hangers may be used where ducts interfere with normal pipe hanging. 

D. Provided the installation complies with all loading requirements of truss and joist 
manufacturers, the following practices are acceptable: 

1. For attachments to joists that are eccentrically loaded, a max of 25 lbs. may be attached to 
the joist within a chord panel without an additional angle.  

2. Multiple attachments are allowed in each chord panel as long as the sum of the loads do 
not exceed the max load indicated. 

3. For loads between 100 lbs. - 200 lbs., additional L2x2x3/16" (L51xL51x4.8) ASTM A36 
structural steel angles are required and joist must be concentrically loaded. 

4. For loading conditions noted above, total sum of loads shall not exceed 200 lbs. for an 8 
ft segment for joist. For loads greater than 200 lbs. and not noted on the drawings, contact 
engineer prior to installation.  

5. No loads shall be supported from joist bridging. 
6. It is prohibited to cantilever a load using an angle or other structural component that is 

attached to a truss or joist in such a fashion that a torsional force is applied to that 
structural member. 

7. If conditions cannot be met, coordinate installation with truss or joist manufacturer and 
contact Architect/Engineer. 
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E. After piping and insulation installation are complete, cut hanger rods back at trapeze supports 
so they do not extend more than 3/4" below bottom face of lowest fastener and blunt any sharp 
edges. 

F. Wood Structure: Spacing of hangers shall not exceed the compressive strength of the insulation 
inserts, and in no case shall exceed the following: 

1. Hard Drawn Copper & Brass (Liquid Service): 

a. Maximum Spacing: 

1) 3/4" and under: 5'-0" 
2) 1": 6'-0" 
3) 1-1/4": 7'-0" 
4) 1-1/2" 8'-0" 

2. Hard Drawn Copper & Brass (Vapor Service): 

a. Maximum Spacing: 

1) 3/4" & under: 7'-0" 
2) 1": 8'-0" 
3) 1-1/4": 9'-0" 
4) 1-1/2": 10'-0" 

END OF SECTION 
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SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Testing, adjusting, and balancing of air systems. 

B. Measurement of final operating condition of HVAC systems. 

1.2 REFERENCES 

A. AABC - National Standards for Total System Balance, Seventh Edition. 

B. ADC - Test Code for Grilles, Registers, and Diffusers. 

C. AMCA - Publication 203-90; Field Performance Measurement of Fan Systems. 

D. ASHRAE - 2019 HVAC Applications Handbook; Chapter 39, Testing, Adjusting and 
Balancing. 

E. ASHRAE/ANSI - Standard 111-2008; Practices for Measurement, Testing, Adjusting and 
Balancing of Building HVAC&R Systems. 

F. SMACNA - HVAC Systems; Testing, Adjusting and Balancing (latest edition). 

G. TABB - International Standards for Environmental Systems Balance. 

1.3 SUBMITTALS 

A. Submit copies of report forms, balancing procedures, and the name and qualifications of testing 
and balancing agency for approval within 30 days after award of Contract. 

B. Electronic Copies: 

1. Submit a certified copy of test reports to the Engineer for approval. Electronic copies 
shall be in PDF format only. Scanned copies, in PDF format, of paper originals are 
acceptable. Copies that are not legible will be returned to the Contractor for resubmittal. 
Do not set any permission restrictions on files; protected, locked, or secured documents 
will be rejected. 

2. Electronic file size shall be limited to a maximum of 10MB. Larger files shall be divided 
into files that are clearly labeled as "1 of 2", "2 of 2", etc. 

3. All text shall be searchable. 
4. Bookmarks shall be used. All bookmark titles shall be an active link to the index page 

and index tabs. 

1.4 REPORT FORMS 

A. Submit reports on AABC, SMACNA or NEBB forms. Use custom forms approved by the 
Architect/Engineer when needed to supply specified information. 
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B. Include in the final report a schematic drawing showing each system component, including 
balancing devices, for each system. Each drawing shall be included with the test reports 
required for that system. The schematic drawings shall identify all testing points and cross-
reference these points to the report forms and procedures. 

C. Refer to PART 4 for required reports. 

1.5 WARRANTY/GUARANTEE 

A. The TAB Contractor shall include an extended warranty of 90 days after owner receipt of a 
completed balancing report, during which time the Owner may request a recheck of terminals, 
or resetting of any outlet, coil, or device listed in the test report. This warranty shall provide a 
minimum of 8 manhours of onsite service time. If it is determined that the new test results are 
not within the design criteria, the balancer shall rebalance the system according to design 
criteria. 

B. Warranty/Guarantee must meet one of the following programs: TABB International Quality 
Assurance Program, AABC National Project Performance Guarantee, NEBB's Conformance 
Certification. 

1.6 SCHEDULING 

A. Coordinate schedule with other trades. Provide a minimum of seven days' notice to all trades 
and the Engineer prior to performing each test. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 GENERAL REQUIREMENTS 

A. All procedures must conform to a published standard listed in the References article of this 
section. All equipment shall be adjusted in accordance with the manufacturer's 
recommendations. Any system not listed in this specification but installed under the contract 
documents shall be balanced using a procedure from a published standard listed in the 
References article. 

B. The Balancing Contractor shall incorporate all pertinent documented construction changes (e.g. 
submittals/shop drawings, change orders, RFIs, ASIs, etc.) and include in the balancing report. 

C. Recorded data shall represent actual measured or observed conditions. 

D. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the 
minimum extent necessary to allow adequate performance of procedures. After testing and 
balancing is complete, close probe holes and patch insulation with new materials as specified. 
Restore vapor barrier and finish as specified. 

E. Permanently mark setting of valves, dampers, and other adjustment devices allowing for 
settings to be restored. Set and lock memory stops. 
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F. Leave systems in proper working order, replacing belt guards, closing access doors, closing 
doors to electrical switch boxes, plugging test holes, and restoring thermostats to specified 
settings. 

G. Installations with systems consisting of multiple components shall be balanced with all system 
components operating. 

3.2 EXAMINATION 

A. Before beginning work, verify that systems are complete and operable. Ensure the following: 

1. General Equipment Requirements: 

a. Equipment is safe to operate and in normal condition. 
b. Equipment with moving parts is properly lubricated. 
c. Temperature control systems are complete and operable. 
d. Proper thermal overload protection is in place for electrical equipment. 
e. Direction of rotation of all fans and pumps is correct. 
f. Access doors are closed and end caps are in place. 

2. Duct System Requirements: 

a. All filters are clean and in place. If required, install temporary media. 
b. Duct systems are clean and free of debris. 
c. Manual volume dampers are in place, functional and open. 
d. Air outlets are installed and connected. 
e. Duct system leakage has been minimized. 

3. Pipe System Requirements: 

a. Coil fins have been cleaned and combed. 
b. Steam heating systems have been cleaned, filled, and vented. 
c. Strainer screens are clean and in place. 
d. Shutoff, throttling and balancing valves are open. 

B. Report any defects or deficiencies to the Engineer. 

C. Promptly report items that are abnormal or prevent proper balancing. 

D. If, for design reasons, system cannot be properly balanced, report as soon as observed. 

E. Beginning of work means acceptance of existing conditions. 

3.3 PREPARATION 

A. Provide instruments required for testing, adjusting, and balancing operations. Make instruments 
available to the Architect/Engineer for spot checks during testing. 

B. Instruments shall be calibrated within six months of testing performed for project, or more 
recently if recommended by the instrument manufacturer. 



  

 
IMEG #26001283.00  23 05 93 - 4 
IDAS NCCF AHU Replacement  TESTING, ADJUSTING, AND BALANCING 

3.4 INSTALLATION TOLERANCES 

A. Adjust supply air-handling systems to +10% / -5% of scheduled values. 

3.5 ADJUSTING 

A. After adjustment, take measurements to verify balance has not been disrupted or that disruption 
has been rectified. 

B. Once balancing of systems is complete, at least one damper or valve must be 100% open. 

C. After testing, adjusting and balancing are complete, operate each system and randomly check 
measurements to verify system is operating as reported in the report. Document any 
discrepancies. 

D. Contractor responsible for each motor shall also be responsible for replacement sheaves. 
Coordinate with contractor. 

3.6 SUBMISSION OF REPORTS 

A. Fill in test results on appropriate forms. 

PART 4 - SYSTEMS TO BE TESTED, ADJUSTED AND BALANCED 

4.1 VERIFICATION OF EXISTING SYSTEMS. 

A. Perform a pre-balance of systems serving the area of construction prior to the start of any other 
work. Do not make adjustments to the systems. If the systems are not operating at maximum 
capacity, temporarily drive system to maximum and take readings for the system. Return the 
system to its original state when measurements are complete. 

1. Air Handling Unit: 

a. General Requirements: 

1) Existing Equipment Tag (if available). 
2) Location. 
3) Manufacturer, model, arrangement, class, discharge. 
4) Fan RPM. 

b. Flow Rate: 

1) Supply flow rate (cfm) 

c. Pressure Drop and Pressure: 

1) Filter pressure drop. 
2) Total static pressure. (Indicate if across fan or external to unit). 
3) Inlet pressure. 
4) Discharge pressure. 
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B. Report findings to Engineer on standard forms. Provide one copy of report. 

4.2 GENERAL REQUIREMENTS 

A. Title Page: 

1. Project name. 
2. Project location. 
3. Project Engineer (IMEG Corp.). 
4. Project General Contractor. 
5. TAB Company name, address, phone number. 
6. TAB Supervisor's name and certification number. 
7. TAB Supervisor's signature and date. 
8. Report date. 

B. Report Index 

C. General Information: 

1. Test conditions. 
2. Nomenclature used throughout report. 
3. Notable system characteristics/discrepancies from design. 
4. Test standards followed. 
5. Any deficiencies noted. 
6. Quality assurance statement. 

D. Instrument List: 

1. Instrument. 
2. Manufacturer, model, and serial number. 
3. Range. 
4. Calibration date. 

4.3 AIR SYSTEMS 

A. Air Moving Equipment: 

1. General Requirements: 

a. Drawing symbol. 
b. Location. 
c. Manufacturer, model, arrangement, class, discharge. 
d. Fan RPM. 
e. Multiple RPM fan curve with operating point marked. (Obtain from equipment 

supplier). 

2. Flow Rate: 

a. Supply flow rate (cfm): specified and actual. 
b. Return flow rate (cfm): specified and actual. 
c. Outside flow rate (cfm): specified and actual. 
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3. Pressure Drop and Pressure: 

a. Filter pressure drop: specified and actual. 
b. Total static pressure: specified and actual. (Indicate if across fan or external to 

unit). 
c. Inlet pressure. 
d. Discharge pressure. 

B. Fan Data: 

1. Drawing symbol. 
2. Location. 
3. Manufacturer and model. 
4. Flow rate (cfm): specified and actual. 
5. Total static pressure: specified and actual. (Indicate measurement locations). 
6. Inlet pressure. 
7. Discharge pressure. 
8. Fan RPM. 

C. Electric Motors: 

1. Drawing symbol of equipment served. 
2. Manufacturer, Model, Frame. 
3. Nameplate: HP, phase, service factor, RPM, operating amps, efficiency. 
4. Measured: Amps in each phase. 

D. Air Terminal (Inlet or Outlet): 

1. Drawing symbol. 
2. Room number/location. 
3. Terminal type and size. 
4. Velocity: specified and actual. 
5. Flow rate (cfm): specified and actual. 
6. Percent of design flow rate. 

END OF SECTION 
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SECTION 23 07 13 - DUCTWORK INSULATION 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Ductwork Insulation. 

1.2 REFERENCES 

A. ANSI/ASHRAE/IES Standard 90.1 (latest published edition) - Energy Standard for Buildings 
Except Low-Rise Residential Buildings. 

B. ASTM E84 - Surface Burning Characteristics of Building Materials. 

C. National Commercial & Industrial Insulation Standards - 1999 Edition - as published by 
Midwest Insulation Contractors Association and endorsed by National Insulation Contractors 
Association. 

D. NFPA 255 - Surface Burning Characteristics of Building Materials. 

E. UL 723 - Surface Burning Characteristics of Building Materials. 

1.3 SUBMITTALS 

A. Submit shop drawings per Section 23 05 00. Include product description, list of materials and 
thickness for each service, and location. 

B. Submit manufacturer's installation instructions. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Type C: Flexible Fiberglass Liner; ANSI/ASTM C1071; 0.28 maximum 'K' value at 75F; 1.5 
lb/cu ft minimum density; coated air side for 5000 fpm air velocity. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install materials in accordance with manufacturer's instructions, codes, and industry standards. 

B. Install materials after ductwork has been tested. 

C. Clean surfaces for adhesives. 

D. Provide insulation with vapor barrier when air conveyed may be below ambient temperature. 
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E. Interior Insulation - Flexible Duct Liner, Type C: 

1. Observation of Duct Lining: 

a. After installation of ductwork, Architect/Engineer may select random observation 
points in each system. 

1) At each observation point, cut and remove an 18" x 18" section of ductwork 
and liner for verification of installation. 

2) Random observation points based on one opening per 75 lineal ft. of total 
duct run. 

b. When any of the observation points shows non-compliance, additional points will 
be designated by the Architect/Engineer, and observation repeated. 

c. If 20% of points observed do not comply, remove and replace all lined ducts and 
repeat tests. Where replacement is not required, correct all non-compliances. 

d. At end of observation, repair all duct lining and observation holes by installing 
standard, insulated, hinged access doors per Section 23 33 00. 

e. Paint or finish to match adjacent duct surfaces. 

2. Impale on spindle anchors welded or mechanically fastened to the duct. Adhesive or glue 
fastened anchors are not acceptable. Maximum anchor spacing per SMACNA Duct 
Construction Standards or manufacturer's recommendations, whichever is more 
restrictive. Locate pins less than 3" from corners and at intervals not over 6" around the 
perimeter at leading and trailing edges. Locate pins within 3" of transverse joints and at 
intervals not over 16" long the length of the duct. Pins must be long enough to prevent 
compressing the insulation. 

3. In addition to anchors, secure liner with UL listed adhesive covering over 90% of the 
duct surface. 

4. Install per the latest edition of the SMACNA Manual. 
5. Leading edges shall be covered as follows: 

a. For duct velocities below 3000 fpm, coat leading edges with adhesive. Neatly butt 
liner without gaps at transverse joints. Cut liner flush with end of the duct section 
for tight joints with no exposed duct. If adhesive is shop installed, field apply 
additional adhesive to the end of each duct section for complete adhesion of the 
liner. Protect edges from dirt and debris. 

b. For duct velocities above 3000 fpm, cover leading edges with metal nosing. Use 
nosing on upstream edges of each section of duct. If the duct can be installed in 
either direction, provide nosing on each end or clearly mark the duct to allow visual 
verification after installation. Verify duct velocities based on the scheduled air flow 
rates and determine where metal nosing is required. 

c. Install metal nosing in the following locations (regardless of velocity): 

1) The first three fittings downstream of all fans. 
2) At all duct liner interruptions. This includes fire dampers, access doors, 

branch connections, and all other locations where the edge of the liner is 
exposed. 
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6. Overlap liner at longitudinal joints. Make longitudinal joints at corners of the duct unless 
the duct size does not allow this. Coat longitudinal joints with adhesive at velocities over 
2500 fpm. 

7. Seal all damaged duct liner with adhesive and glass cloth. Do not damage duct liner 
surface coatings. 

8. Duct dimensions given are net inside dimensions. Increase sheet metal to allow for 
insulation thickness. 

3.2 SCHEDULE 

A. Refer to Ductwork Application Schedule in Section 23 31 00 for scheduling of insulation.  

END OF SECTION 
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SECTION 23 31 00 - DUCTWORK 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Galvanized Ductwork 

B. Ductwork Reinforcement 

C. Ductwork Sealants 

D. Rectangular Ductwork 

E. Ductwork Penetrations 

1.2 REFERENCES: Conform to all applicable requirements of the following publications: 

A. ANSI/ASHRAE/IES Standard 90.1 (latest published edition) - Energy Standard for Buildings 
Except Low-Rise Residential Buildings. 

B. ASHRAE - Handbook 2020 Systems and Equipment; Chapter 19 - Duct Construction. 

C. ASHRAE - Handbook 2021 Fundamentals; Chapter 21 - Duct Design. 

D. ASTM A653 - Steel Sheet, Zinc-Coated (Galvanized) or zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process. 

E. ASTM E413-87 - Classification for Rating Sound Insulation. 

F. IECC - International Energy Conservation Code (latest published edition) 

G. NFPA 90A - Installation of Air-Conditioning and Ventilating Systems. 

H. NFPA 90B - Installation of Warm Air Heating and Air- Conditioning Systems. 

I. SMACNA - Air Duct Leakage Test Manual. 

J. SMACNA - HVAC Duct Construction Standards. 

1.3 DEFINITIONS 

A. Duct Sizes shown on drawings are inside clear dimensions. Maintain clear dimensions inside 
any lining. 

B. Transitions are generally not shown in single-line ductwork. Where sizes change at a divided 
flow fitting, the larger size shall continue through the fitting. 

C. Interior Duct: Ductwork located within the conditioned envelope. 
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PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS AND SUPPORTS 

A. Rectangular Duct - Single Wall: 

1. General Requirements: 

a. All ductwork gauges and reinforcements shall be as listed in SMACNA Duct 
Construction Standards Chapter 2. Where necessary to fit in confined spaces, 
furnish heaviest duct gauge and least space consuming reinforcement. 

b. Transitions shall not exceed the angles in Figure 4-7. 

2. Exceptions and modifications to the 2005 HVAC Duct Construction Standards are: 

a. All ducts shall be cross-broken or beaded. 
b. Snap lock seams are not permitted. 
c. Turning vanes shall be used in all 90-degree mitered elbows, unless clearly noted 

otherwise on the drawings. Vanes shall be as follows: 

1) Type 1: 

a) Description: Single wall type with 22-gauge (0.029") or heavier 
vanes, 3-1/4" blade spacing, and 4" to 4-1/2" radius. Vanes hemmed if 
recommended by runner manufacturer. Runners shall have extra-long 
locking tabs. C-value independently tested at below 0.26. EZ Rail II 
by Sheet Metal Connectors or equal. 

b) Usage: Limited to 3,000 fpm and vane lengths 36" and under. 

2) Type 2: 

a) Description: Double wall type with 3-1/4" blade spacing, 4-1/2" 
radius, 24-gauge minimum, and SMACNA Type 1 runners. C-value 
below 0.27. 

b) Usage: No limits other than imposed by the manufacturer. Provide 
intermediate support for vanes over 48" long. 

3) Turning vanes shall operate quietly. Repair or replace vanes that rattle or 
flutter. 

4) Runners must be installed at a 45-degree angle. Elbows with different size 
inlet and outlet must be radius type. 

5) Omitting every other vane is prohibited. 

d. Where smooth radius rectangular elbows are shown, they shall be constructed per 
SMACNA Figure 4-2. Type RE1 shall be constructed with a centerline duct radius 
R/W of 1.0. Where shown on drawings, Type RE3 elbows with 3 vanes shall be 
used with centerline duct radius R/W of 0.6 (SMACNA r/W=0.1). RE1 or RE3 
elbows may be used where mitered elbows are shown if space permits. Mitered 
elbows (with or without turning vanes) may not be substituted for radius elbows. 
Do not make branch takeoffs within 4 duct diameters on the side of the duct 
downstream from the inside radius of radius elbows. 
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e. Rectangular branch and tee connections in ducts over 1" pressure class shall be 45-
degree entry type per Figs. 4-5 and 4-6. Rectangular straight taps are not acceptable 
above 1" pressure class. 

f. Bellmouth fittings shown on return duct inlets shall expand at a 60-degree total 
angle horizontally and vertically (space permitting) and have length of at least 25% 
of the smallest duct dimension. 

g. Duct offsets shall be constructed as shown on drawings. Additional offsets required 
in the field shall be formed of mitered elbows without turning vanes for offsets up 
to 30-degree maximum angle in accordance with SMACNA offset Type 2. Offsets 
of greater than 30-degree angle shall be formed of radius elbows with centerline 
radius R/W=1.0 or greater. SMACNA Type 1 offsets are not permitted. 

h. All lined duct shall utilize dovetail joints where round or conical taps occur. The 
dovetail joints shall extend past the liner before being folded over. 

i. Slide-on flanged transverse joint systems are acceptable provided they are a 
manufactured product that has been tested for conformance with Chapter 2 of the 
SMACNA HVAC Duct Construction Standards for sheet and joint deflection at the 
specified pressure class. 

1) Apply sealant to all inside corners. Holes at corners are not acceptable. 
2) Manufacturers: 

a) Ductmate Industries - 25/35/45 
b) Nexus 
c) Mez 
d) WDCI 
e) Other manufacturers must submit test data and fabrication standards 

and receive Architect/Engineer's approval before any fabrication 
begins. 

B. Hangers and Supports General Requirements: 

1. Hanger and support materials shall be as defined within Materials and Application 
Specific section below. 

2. Strap Hangers: Strap hanger shall be a minimum of 1 inch, 18 gauge attached to the 
bottom of ducts with spacing as required by SMACNA. 

2.2 MATERIAL AND APPLICATION SPECIFIC 

A. Galvanized Steel: 

1. General Requirements: 

a. Duct and reinforcement materials shall conform to ASTM A653 and A924. 
b. Interior Ductwork and reinforcements: G60 galvanized (0.60 ounces per square 

foot total zinc coating for two sides per ASTM A90) unless noted otherwise. 

2. Duct Hangers and Support Material: 

a. Ductwork hangers and supports shall be of galvanized or painted steel. 
b. All fasteners shall be galvanized or cadmium plated. 
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B. Exposed Ductwork (Rectangular): 

1. The following applies to all ductwork exposed in finished areas in addition to 
requirements noted above: 

a. Provide extra shipping protection. Use Cardboard or other protective means to 
prevent dents and deformed ends. 

b. Provide cardboard or other means of protection during field fabrication. Protect 
from scratches. Provide stiffeners to retain shape during fabrication. 

c. Remove all identification stickers and thoroughly clean exterior of all ducts. 
d. Locate fitting seams on least visible side of duct. 
e. Provide exterior finish suitable for field painting without further oil removal. 
f. Provide ramp-type internal joint couplings. Provide bead of sealant around the 

inside of the duct about 1/2" from the end of the duct. 
g. Manufacturers, Slide-on Flanges: 

1) Ductmate Industries 
2) Accuflange 
3) Sheet Metal Connectors 

h. Manufacturers, Self-Sealing Duct System: 

1) Lindab 
2) Ward "Keating Koupling" 

i. The system shall be free of visible dents and scratches when viewed from normal 
occupancy. 

2. In addition to the paragraphs above, this section applies to all ductwork specified or 
shown as "Architecturally Exposed": 

a. Grind all welds to remove irregularities. 
b. Welds shall be ground smooth and painted. 

3. Alternate manufacturers, including shop fabricated duct, must be reviewed before 
installation. The following information is required: 

a. Metal gauge of duct and fittings. 
b. Fitting type and construction. 
c. Type and size of reinforcement. 

4. Hangers for Exposed Ductwork: 

a. Rectangular Ducts: 

1) Aircraft cable and slip cable hangers are acceptable for ducts up to 18" in 
maximum dimension. Corner saddles are required when supporting 
rectangular ductwork. Spacing and cable size as required by SMACNA 
guidelines. 
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a) Manufacturers, Supports: Gripple, Ductmate, Duro Dyne, 
Architect/Engineer approved. 

2) Aircraft cable with 2-point support in standard horseshoe arrangement. 
Corner saddles are required when supporting rectangular ductwork. Spacing 
and cable size as required by SMACNA guidelines. 

2.3 DUCTWORK REINFORCEMENT 

A. All reinforcement shall be external to the duct except that tie rods may be used with the 
following limitations. 

1. Ducts must be over 18" wide. 
2. Duct dimensions must be increased 2" in one dimension (h or w) for each row of tie rods 

installed. 
3. Tie rods must not exceed 1/2" diameter. 
4. Manufacturer of tie rod system must certify pressure classifications of various 

arrangements, and this must be in the shop drawings. 

2.4 DUCTWORK SEALANTS 

A. One-part joint sealers shall be water-based mastic systems that meet the following 
requirements: maximum 48-hour cure time, service temperature of -20F to +175F, resistant to 
mold, mildew and water, flame spread rating below 25 and smoke-developed rating below 50 
when tested in accordance with ASTM E84, suitable for all SMACNA seal classes and pressure 
classes. Mastic used to seal flexible ductwork shall be marked UL 181B-M.  

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Provide openings in ducts for thermometers and controllers. 

B. Locate ducts with space around equipment for normal operation and maintenance. 

C. Do not install ducts or other equipment above electrical switchboards or panelboards. This 
includes a dedicated space extending 25 feet from the floor to the structural ceiling with width 
and depth equal to the electrical equipment. Unless intended to serve these rooms, do not install 
any ductwork or equipment in electrical rooms, transformer rooms, electrical closets, telephone 
rooms or elevator machine rooms. 

D. Provide temporary closures of metal or taped polyethylene on open ducts to prevent dust from 
entering ductwork. 

E. Repair all duct insulation and liner tears. 

F. Support all duct systems in accordance with the SMACNA HVAC Duct Construction 
Standards: Metal and Flexible. 
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3.2 DUCTWORK APPLICATION SCHEDULE 

A. Refer to Ductwork Application Schedule below for specific requirements for system, material, 
shape, pressure class, seal class and insulation application. 

B. AHU Supply Duct from Fan to Outlets: 

1. Shape: Rectangular Duct - Single Wall 
2. Material: Galvanized Steel 
3. Pressure Class: +2" 
4. Seal Class: A 
5. Insulation: 1" thick Type C (R=3.6) 
6. Additional Requirements: None 

C. Return Duct: 

1. Material: Galvanized Steel 
2. Pressure Class: -2" 
3. Seal Class: A 
4. Insulation: 

a. IECC-2021: 1" thick Type C (R=3.6)  

5. Additional Requirements: None 

3.3 DUCTWORK SEALING 

A. General Requirements: 

1. Openings, such as rotating shafts, shall be sealed with bushings or similar. 
2. All connections shall be sealed including, but not limited to, taps, other branch 

connections, access doors, access panels, and duct connections to equipment. Sealing that 
would void product listings is not required. Spiral lock seams need not be sealed. 

3. Mastic-based duct sealants shall be applied to joints and seams in minimum 3 inch wide 
by 20 mil thick bands using brush, putty knife, trowel, or spray, unless manufacturer's 
data sheet specifies other application methods or requirements. 

B. All ducts systems, regardless of pressure class, shall be Seal Class A as defined by Section 5-1 
of SMACNA HVAC Air Duct Leakage Test Manual per the Energy Code, unless specifically 
noted otherwise. Seal Class A shall include sealing of all transverse joints, longitudinal seams, 
and duct wall penetrations with welds, gaskets, mastics, or fabric-embedded mastic system. 
Joints are inclusive of, but not limited to, girth joints, branch and sub-branch intersections, duct 
collar tap-ins, fitting subsections, louver and air terminal connections to ducts, access door and 
access panel frames and jambs, duct, plenum, and casing abutments to building structures. 
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3.4 DUCTWORK PENETRATIONS 

A. Seal all duct penetrations of walls that are not fire rated by caulking or packing with fiberglass. 
Install trim strip to cover vacant space and raw construction edges of all openings in finished 
rooms. Install escutcheon ring at all round duct openings in finished rooms. Trim strips and 
rings shall be same material and finish as exposed duct. 

END OF SECTION 
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SECTION 23 33 00 - DUCTWORK ACCESSORIES 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Fabric Connectors. 

1.2 REFERENCES 

A. NFPA 90A - Installation of Air-Conditioning and Ventilating Systems. 

B. SMACNA - HVAC Duct Construction Standards (latest edition). 

PART 2 - PRODUCTS 

2.1 FABRIC CONNECTORS 

A. Fabric connectors shall be installed between all fans or fan units and metal ducts or casings to 
prevent transfer of fan or motor vibration. 

B. The fabric connectors shall be completely flexible material which shall be in folds and not 
drawn tight. 

C. Fabric connectors shall be of glass fabric double coated with neoprene, with UL approval. 
Weight = 30 oz. per square yard minimum. Fabric shall not be affected by mildew and shall be 
absolutely waterproof, airtight and resistant to acids, alkalis, grease and gasoline, and shall be 
noncombustible. 

D. Fabric connections shall not exceed 6" in length on ductwork that has a positive pressure. On 
ductwork that has a negative pressure, the length shall not exceed 2" in length. 

E. All corners shall be folded, sealed with mastic and stapled on 1" centers. 

F. Fabric connectors shall not be painted. 

G. Unless otherwise shown on the drawings, the fabric connection at the inlet to centrifugal fans 
shall be at least one duct diameter from the fan to prevent inlet turbulence. 

H. Materials: 

1. Durodyne MFN-4-100 
2. Vent Fabrics, Inc. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General Installation Requirements: 

1. Install accessories in accordance with manufacturer's instructions. 

END OF SECTION 
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SECTION 23 62 13 - AIR COOLED CONDENSING UNITS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Condensing Unit Package. 

B. Electrical Power Connections. 

1.2 REFERENCES 

A. ANSI/ASHRAE/IES Standard 90.1 (latest published edition) - Energy Standard for Buildings 
Except Low-Rise Residential Buildings. 

B. ANSI/UL - Safety for Heating and Cooling Equipment. 

C. ASHRAE 23 - Methods of Testing for Rating Positive Displacement Condensing Units. 

1.3 SUBMITTALS 

A. Submit shop drawings per Section 23 05 00 indicating components, assembly, dimensions, 
weights and loadings, required clearances, location and size of field connections, rated 
capacities, and electrical nameplate data. Include schematic layouts showing condensing units, 
cooling coils, refrigerant piping, and accessories required for complete system. Piping diagrams 
shall apply specifically to this job. Include description of capacity control logic and interface 
with building control system. 

B. Submit electrical power/controls wiring diagrams and product data indicating general assembly, 
components, safety controls, and service connections. 

C. Submit operation and maintenance data including start-up instructions, maintenance 
instructions, parts lists, controls, and accessories. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Comply with manufacturer's installation instructions for rigging, unloading, and transporting 
units. 

B. Protect units on site from physical damage. Protect coils. 

1.5 WARRANTY 

A. Provide a one-year parts and labor warranty. Compressors shall have an additional four year 
warranty covering all material and labor costs for compressor repair or replacement at the 
Owner's option. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURED UNITS 

A. Units: Self-contained, packaged, factory assembled and wired units suitable for outdoor use 
consisting of cabinet, compressors, condensing coil and fans, integral sub-cooling coil, controls, 
liquid receiver, and screens. 

B. Construction and Ratings: In accordance with AHRI 210/240 and ANSI/UL 207 and 303. 
Testing shall be in accordance with ASHRAE 14. 

C. Performance Ratings: EER and COP meeting ANSI/ASHRAE 90.1. 

2.2 CASING 

A. House components in welded steel frame with galvanized steel panels with painted finish 
meeting ASTM B117 salt spray test standard. 

B. Mount starters, disconnects, and controls in weatherproof panel with full opening access doors. 

C. Provide gasketed removable access doors or panels with quick fasteners. 

2.3 CONDENSER COILS 

A. Aluminum fins mechanically bonded to seamless copper tubing. Provide 12F of refrigerant 
subcooling at design conditions. 

B. Coil Guard: Painted expanded metal or PVC coated steel wire. 

C. Provide hail guards on all condenser coils. 

D. Provide removable/cleanable cottonwood screens on the intake sides of the condenser coils.  

2.4 CONDENSER FANS AND MOTORS 

A. Vertical discharge direct drive propeller type condenser fans with fan guards. 

B. Weatherproof motors suitable for outdoor use, single phase permanent split capacitor or 3 
phase, with permanent lubricated ball bearings and built in thermal overload protection. 

C. Dynamically and statically balanced fans. 

D. Separate motors for each fan. 

2.5 COMPRESSORS 

A. Construction: Semi-hermetic or hermetic scroll type with suction and discharge valves. 

B. Mounting: Dynamically balance rotating parts and mount on vibration isolators. 

C. Lubrication System: Oil pump with oil charging valve, oil level sight glass, oil filter, and 
magnetic plug or strainer. 
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D. Capacity Reduction Equipment: Multiple compressors, and/or multi-speed or variable-speed 
compressors. 

E. Motor: Suction gas cooled with electronic sensor and winding over temperature protection. 

F. Crankcase Heater: Evaporates refrigerant in crankcase during shutdown. 

G. Suitable for operating on voltages plus or minus 15% of nameplate ratings. 

2.6 REFRIGERANT CIRCUIT 

A. Refrigerant may be new or reclaimed, and shall meet ARI-700-2004 Standard for Refrigerant 
Purity. 

B. Provide each unit with the number of refrigerant circuits needed to provide the scheduled 
unloading and properly transport oil. 

C. Provide the following for each refrigerant circuit: 

1. Replaceable core type filter dryer. 
2. Liquid line sight glass and moisture indicator. 
3. Thermal expansion valve. 
4. Insulated suction line. 
5. Suction and liquid line service valves. 
6. Schraeder valve. 
7. Condenser pressure relief valve. 
8. Suction filter. 
9. Liquid line solenoid valve. 

D. The use of chlorofluorocarbon (CFC)-based refrigerants is prohibited. 

2.7 CONTROLS 

A. On unit, mount NEMA 4 steel control panel containing power and control wiring, factory wired 
with single point power connection. 

B. For each compressor, provide across-the-line starter, factory wired non-fused disconnects, non-
recycling compressor overload, starter relay, and control power transformer. For each 
condenser fan, provide across-the-line starter with starter relay. 

C. Provide the following safety controls arranged so operating any one will stop unit: 

1. Manual reset high discharge pressure switch for each compressor. 
2. Automatic reset low suction pressure switch for each compressor. 
3. Manual reset oil pressure switch. 

D. Provide the following operating controls: 

1. Timer(s) that prevents compressor short cycling. 
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2.8 MANUFACTURERS 

A. Daikin 

B. Trane 

C. Pre-approved equal 

2.9 REMOVABLE FILTER SCREEN 

A. Description: Removable, washable cottonwood airborne matter screen compatible with 
equipment intake.  

B. Submittal: Filter screen shall be included by equipment manufacturer to ensure equipment 
airflow/capacity is coordinated with screen. 

C. Filter Material: Flexible, UV resistant fine polyester screen. 

D. Fasteners: Commercial plastic/polyester twist lock fasteners fastened to equipment using self-
tapping screws w/ bonded washer. 

E. Approved Manufacturers: 

1. By Equipment Manufacturer 
2. Air Solution Company 
3. Pre-approved equal 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Comb all condenser coils to repair bent fins. 

C. Install on vibration isolators as scheduled on the drawings or in Section 23 05 48. 

D. Connect to refrigeration piping and evaporators. 

3.2 MANUFACTURER'S FIELD SERVICES 

A. Provide initial start-up by factory authorized service representatives. Adjust units to provide 
proper superheat. 

B. Supply initial charge of refrigerant and oil for each refrigerant circuit. Replace losses of 
refrigerant and oil during the warranty period. 

END OF SECTION 
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SECTION 23 81 26 - SPLIT SYSTEM AIR CONDITIONING UNITS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Split system , air conditioning units. 

1.2 REFERENCES 

A. ARI 210 - Unitary Air Conditioning Equipment 

B. ANSI NFPA 90A - Installation of Air Conditioning and Ventilation Systems. 

C. ANSI/ASHRAE 62.1 - Ventilation for Acceptable Indoor Air Quality. 

D. ANSI/ASHRAE/IES Standard 90.1 (latest published edition) - Energy Standard for Buildings 
Except Low-Rise Residential Buildings. 

E. ANSI/NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 

F. ASTM B1003 - Standard Specification for Seamless Copper Tube for Linesets. 

G. UL - Underwriters' Laboratories. 

1.3 SUBMITTALS 

A. Submit shop drawings under provisions of Section 23 05 00. 

B. Indicate drain, electrical, and refrigeration rough-in connections on shop drawings or product 
data. 

C. Submit manufacturer's installation instructions. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Accept units and components on site in factory protective containers, with factory shipping 
skids and lifting lugs. Inspect for damage. 

B. Comply with manufacturer's installation instruction for rigging, unloading, and transporting 
units. 

C. Protect units from weather and construction traffic by storing in dry, roofed location until units 
are ready for immediate installation. 

1.5 REGULATORY REQUIREMENTS 

A. Conform to ASHRAE 90.1 (latest published edition) - Energy Standard for Buildings Except 
Low-Rise Residential Buildings. 
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1.6 OPERATION AND MAINTENANCE DATA 

A. Submit operation and maintenance data. 

B. Include manufacturer's descriptive literature, operating instructions, installation instructions, 
and maintenance and repair data. 

1.7 WARRANTY 

A. Provide five (5) year manufacturer's warranty on all compressors. 

1.8 RENOVATION PROJECTS 

A. For all renovation projects involving the installation of new equipment, the reuse of any 
existing piping, tubing, linesets, valves, refrigerant accessories, or similar components is strictly 
prohibited. When new units or related devices are being installed, all such materials and 
accessories from the existing system must be removed and properly disposed of in accordance 
with applicable codes and environmental regulations.  

B. New materials shall be furnished and installed for all refrigerant circuits, ensuring compatibility 
with the new equipment and full compliance with current manufacturer specifications. At no 
time shall previously installed components, regardless of their apparent condition, be reused in 
conjunction with new equipment.  

PART 2 - PRODUCTS 

2.1 SPLIT SYSTEM CEILING-MOUNTED UNITS 

A. Manufacturers: 

1. Daikin 
2. Trane 
3. Pre-approved equals 

B. Manufactured Units: 

1. Provide packaged, air-cooled, factory assembled, pre-wired and pre-piped unit consisting 
of cabinet, fans, filters, remote condensing unit, and controls. 

2. Assemble unit for ceiling installation with service access required. 
3. Performance shall be as scheduled on the drawings. 
4. Unit shall be rated per AHRI Standards 210/240 and listed in the AHRI directory as a 

matched system. 
5. Provide unit with factory-supplied cleanable air filters. 
6. The units shall be listed by Electrical Laboratories (ETL) in accordance with UL-1995 

certification and bear the ETL label. 
7. All wiring shall be in accordance with the National Electric Code (NEC). 
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C. Evaporator Cabinet and Frame: 

1. Cabinet: 

a. Exposed units shall have a finished appearance with concealed refrigerant piping, 
condensate drain piping, and wiring connections. 

D. Evaporator Fans and Motors: 

1. Fans: 

a. The evaporator fan shall be direct drive with a single motor having permanently 
lubricated bearings. 

b. The fan shall be statically and dynamically balanced. 

2. Motor: 

a. Direct driven, digitally controlled with multiple speeds. Permanently lubricated 
with internal overload protection. 

E. Evaporator Coils (Direct Expansion): 

1. Direct expansion cooling coil of seamless copper tubes expanded into aluminum fins. 
2. Single refrigeration circuit with externally equalized expansion valve. 
3. Coils shall be pressure tested at the factory. 
4. A sloped, corrosion-resistant condensate pan with drain shall be provided under the coil. 

F. Electrical Panel: 

1. Service Connections, Wiring, and Disconnect Requirements: Conform to the National 
Electrical Code and local electrical codes. 

G. Control: 

1. The unit shall have a hard-wired 7-day programmable remote controller to operate the 
system. Provide wall mounting bracket for controller. 

2. Remote controller shall have "automatic", "dry" (dehumidification), and "fan only" 
operating modes. 

3. The remote controller shall have the following features: 

a. On/Off power switch. 
b. Mode Selector to operate the system in auto, cool, heat, fan, or dehumidification 

(dry) operation. 
c. Fan Setting to provide multiple fan speeds. 
d. On/Off Timer for automatically switching the unit off or on. 
e. Temperature Adjustment allows for the increase or decrease of the desired 

temperature. 
f. Powerful Operation to allow quick cool down or heating up in the desired space to 

achieve maximum desired temperature in the shortest allowable time. 
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4. The remote controller shall perform fault diagnostic functions that may be system related, 
indoor or outdoor unit related depending on the fault code. 

5. Temperature range on the remote controller shall be 64°F to 90°F in cooling mode and . 

H. Outdoor Unit: 

1. See Specification 23 62 16 

2.2 REFRIGERANT PIPING 

A. Design Pressure: 450 psig; Maximum Design Temperature: 250°F 

B. Type ACR Hard Drawn Seamless Copper Tube; Brazed Joint: 

1. 4" and under. 
2. Tubing: Type ACR hard drawn seamless copper tube, ASTM B280. Sizes indicated are 

nominal designation. 
3. Joints: Brazed with silver solder. 
4. Fittings: Wrought copper solder joint, ANSI B16.22. 
5. Special Requirements: All tubing shall be cleaned, dehydrated, pressurized with dry 

nitrogen, plugged and tagged by manufacturer "for refrigeration service". During brazing 
operations, continuously purge the interior of the pipe with nitrogen to prevent oxide 
formation. 

2.3 CONDENSATE PIPING 

A. Copper Pipe: Type M; Solder Joints: 1-1/4 to 4". 

2.4 INSULATION 

A. Refrigerant piping insulation: EPDM (NBR/PVC Blend is not permitted) elastomeric cellular 
foam; ANSI/ASTM C534; flexible plastic; 0.25 maximum 'K' value at 75°F, 25/50 flame 
spread/smoke developed rating when tested in accordance with ASTM E84 (UL 723). 
Minimum 1/2" thick for pipe sizes less than 1-1/4" and 3/4" thick for pipe sizes 1-1/4" and 
above. 

B. Condensate Piping Insulation:  

1. Type A: Glass fiber; ANSI/ASTM C547; 0.24 maximum 'K' value at 75F; non-
combustible, minimum density 3.0 lb/cu. ft.  All-purpose polymer or polypropylene 
service jacket, listed and labeled at no more than 25/50 when tested per ASTM E84 or 
UL 723 as required by code.  

2. Type B: Flexible elastomeric foam insulation; closed-cell, sponge or expanded rubber 
(polyethylene type is not permitted); ANSI/ASTM C534 Grade 1 Type I for tubular 
materials; flexible plastic; 0.25 maximum 'K' value at 75F, minimum density 3.0 lb/cu. ft, 
listed and labeled at no more than 25,50 when tested per ASTM E84 or UL 723 as 
required by code.  Maximum 1" thick per layer where multiple layers are specified. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that proper power supply is available. 

3.2 INSTALLATION 

A. General Installation Requirements: 

1. Install piping to allow for expansion and contraction without stressing pipe, joints, or 
connected equipment. 

2. Install units in accordance with manufacturer's instructions. Install all units level and 
plumb. Indoor units shall be installed using manufacturer's standard mounting hardware 
securely fastened to building structure. 

3. Coordinate the exact mounting location of all indoor and outdoor units with  electrical 
work. Locate the indoor unit where it is readily accessible for maintenance and filter 
changes. 

4. Maintain minimum clearances to all equipment. Maintain manufacturer's minimum 
maintenance, and airflow clearances, and maintain minimum spaces about electrical 
equipment, whichever is greater. 

B. Condensate Removal: 

1. Install condensate piping with trap and route from drain pan to nearest drain. Discharge 
to nearest code-approved receptor or to a properly vented indirect waste fitting. Flush all 
piping before making final connections to units. 

C. Comb all coils to repair bent fins. 

D. Install new filters in the unit at Substantial Completion. 

E. A factory-authorized service agent shall assist in commissioning the unit and inspecting the 
installation prior to startup. Submit startup report with O&M manuals. 

3.3 REFRIGERANT PIPING 

A. Install refrigerant piping from the indoor unit(s) to the condensing unit. Refrigerant pipe sizes, 
lengths, specialties and configurations shall be as recommended by the manufacturer. Evacuate 
refrigerant piping and fully charge system with refrigerant per manufacturer's requirements. 

B. Joining of Piping: 

1. Brazed Joints: 

a. Make up joints with brazing filler metal conforming to ANSI/AWS A5.8. Cut 
copper tubing ends perfectly square and remove all burrs inside and outside. 
Thoroughly clean sockets of fittings and ends of tubing to remove all oxide, dirt, 
and grease just prior to brazing. Apply flux evenly, but sparingly, to all surfaces to 
be joined. Brazing filler metal with a flux coating may also be used. Heat joints 
uniformly to proper brazing temperature so braze filler metal flows to all mated 
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surfaces. Wipe excess braze filler metal, leaving a uniform fillet around cup of 
fitting. 

b. Flux shall conform to ANSI/AWS A5.31. 
c. Remove composition discs and all seals during brazing if not suitable for a 

minimum of 840°°For greater than the melting temperature of the brazing filler 
metal, whichever is greater. 

C. Insulation: 

1. Insulate all refrigerant pipes between the outdoor and indoor units. This includes the 
liquid pipe, the suction pipe, the hot gas pipe, and the high/low pressure gas pipe. All 
fittings, valves, and specialty refrigerant components in the piping between the indoor 
and outdoor units shall also be insulated. The insulation shall have a continuous vapor 
barrier and shall pass through hangers and supports unbroken. All exterior insulated 
piping shall be painted with minimum of one (1) coat of UV resistant paint. Over size 
hangers and supports to allow the insulation to pass through unbroken. Following are the 
minimum insulation thicknesses unless noted otherwise in the manufacturer's literature or 
required by local AHJ: 

a. Code/Year: IECC 2012 
b. Refrigerant Suction (40°F & Below): 

1) Up to 1": 1/2" 
2) 1" and up: 1" 

c. Refrigerant Suction (41°F to 60°F): 

1) Up to 1-1/2": 1/2" 
2) 1-1/2" and up: 1" 

d. Refrigerant Liquid: 

1) Up to 1-1/2": 1" 
2) 1-1/2" and up: 1-1/2" 

3.4 CONDENSATE PIPING 

A. Joining of Piping: 
1. Solder Joints (Copper Pipe): 

a. Make up joints with 100% lead-free solder, ASTM B32. Cut tubing so ends are 
perfectly square and remove all burrs inside and outside. Thoroughly clean sockets 
of fittings and ends of tubing to remove all oxide, dirt and grease just prior to 
soldering. Apply flux evenly, but sparingly, over all surfaces to be joined. Heat 
joints uniformly so solder will flow to all mated surfaces. Wipe excess solder, 
leaving a uniform fillet around cup of fitting. 

b. Flux shall be non-acid type. 
c. Solder end valves may be installed directly in the piping system if the entire valve 

is suitable for use with 470F melting point solder. Remove discs and seals during 
soldering if they are not suitable for 470F. 
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B. Insulation: 

1. Type A Insulation: 

a. All Service Jackets: Seal all longitudinal joints with self-seal laps using a single 
pressure sensitive adhesive system. Do not staple. 

b. Insulation without self-seal lap may be used if installed with Benjamin Foster 85-
20 or equivalent Chicago Mastic, 3M or Childers lap adhesive. 

c. Apply insulation with laps on top of pipe. 
d. Fittings, Valve Bodies and Flanges: For 4" and smaller pipes, insulate with 1 lb. 

density insulation wrapped under compression to a thickness equal to the adjacent 
pipe insulation. For pipes over 4", use mitered segments of pipe insulation. Finish 
with preformed plastic fitting covers. Secure fitting covers with pressure sensitive 
tape at each end. Overlap tape at least 2" on itself. For pipes operating below 60F, 
seal fitting covers with vapor retarder mastic in addition to tape. 

2. Type B Insulation: 

a. Install per manufacturer's instructions or ASTM C1710. 

b. Elastomeric Cellular Foam: Where possible, slip insulation over the open end of 
pipe without slitting. Seal all butt ends, longitudinal seams, and fittings with 
adhesive. At elbows and tees, use mitered connections. Do not compress or crush 
insulation at cemented joints. Joints shall be sealed completely and not pucker or 
wrinkle. Exterior installations shall contain factory applied polymeric, moisture, 
and UV resistant covering with ends sealed with adhesive and similar cover; or 
Contractor shall paint the outside of outdoor insulation with two coats of latex 
enamel paint recommended by the manufacturer. 

c. Insulation Installation on Straight Pipes: 

1) Seal longitudinal seams and end joints with manufacturer's recommended 
adhesive to eliminate openings in insulation that allow passage of air to 
surface being insulated. 

2) Insulation must be installed in compression to allow for expansion and 
contraction. Insulation shall be pushed onto the pipe, never pulled. 
Stretching of insulation may result in open seams and joints. 

END OF SECTION 
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SECTION 26 05 00 - BASIC ELECTRICAL REQUIREMENTS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Requirements applicable to all Division 26 Sections. Also refer to Division 1 - General 

Requirements.  

B. All materials and installation methods shall conform to the applicable standards, guidelines and 

codes referenced herein and within each specification section. 

1.2 REFERENCES 

A. NFPA 70 - National Electrical Code (NEC) 

1.3 SCOPE OF WORK 

A. This Specification and the associated drawings govern furnishing, installing, testing and placing 

into satisfactory operation the Electrical Systems. 

B. The Contractor shall furnish and install all new materials as indicated on the drawings, and/or 

in these specifications, and all items required to make the portion of the Electrical Work a 

finished and working system. 

C. All work will be awarded under a single General Contract. The division of work listed below is 

for the Contractor's convenience and lists normal breakdown of the work. 

D. Description of Systems shall be as follows: 

1. Electrical power system to and including equipment, devices, etc. 

2. Removal work and/or relocation and reuse of existing systems and equipment. 

E. Work Not Included: 

1. Temperature control wiring for plumbing and HVAC equipment (unless otherwise 

indicated) will be by other Contractors. 

1.4 WORK SEQUENCE 

A. All work that will produce excessive noise or interference with normal building operations, as 

determined by the Owner, shall be scheduled with the Owner. It may be necessary to schedule 

such work during unoccupied hours. The Owner reserves the right to determine when restricted 

construction hours are required. 

B. Itemize all work and list associated hours and pay scale for each item. 
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1.5 DIVISION OF WORK BETWEEN MECHANICAL, ELECTRICAL, and CONTROL 

CONTRACTORS 

A. Division of work is the responsibility of the Prime Contractor. Any scope of work described at 

any location on the contract document shall be sufficient for including said requirement in the 

project. The Prime Contractor shall be solely responsible for determining the appropriate 

subcontractor for the described scope. In no case shall the project be assessed an additional cost 

for scope that is described on the contract documents on bid day. The following division of 

responsibility is a guideline based on typical industry practice. 

B. Definitions: 

1. "Mechanical Contractors" refers to the Contractors listed in Division 21/22/23 of this 

Specification. 

2. Motor Power Wiring: The single phase or 3 phase wiring extending from the power 

source (transformer, panelboard, feeder circuits, etc.) through disconnect switches and 

motor controllers to, and including the connections to the terminals of the motor. 

3. Motor Control Wiring: The wiring associated with the remote operation of the magnetic 

coils of magnetic motor starters or relays, or the wiring that permits direct cycling of 

motors by means of devices in series with the motor power wiring. In the latter case, the 

devices are usually single phase, have "Manual-Off-Auto" provisions, and are usually 

connected into the motor power wiring through a manual motor starter. 

4. Control devices such as start-stop push buttons, thermostats, pressure switches, flow 

switches, relays, etc., generally represent the types of equipment associated with motor 

control wiring. 

5. Motor control wiring is single phase and usually 120 volts. In some instances, the voltage 

will be the same as the motor power wiring. When the motor power wiring exceeds 120 

volts, a control transformer is usually used to give a control voltage of 120 volts. 

6. Temperature Control Wiring: The wiring associated with the operation of a motorized 

damper, solenoid valve or motorized valve, etc., either modulating or two-position, as 

opposed to wiring that directly powers or controls a motor used to drive equipment such 

as fans, pumps, etc. This wiring will be from a 120-volt source and may continue as 120 

volt, or be reduced in voltage (24 volt), in which case a control transformer shall be 

furnished as part of the temperature control wiring. 

7. Control Motor: An electric device used to operate dampers, valves, etc. It may be two-

position or modulating. Conventional characteristics of such a motor are 24 volts, 60 

cycles, 1 phase, although other voltages may be encountered. 

C. General: 

1. The purpose of these Specifications is to outline the Electrical and Mechanical 

Contractors' responsibilities related to electrical work required for items such as 

temperature controls, mechanical equipment, fans, chillers, compressors, etc. The exact 

wiring requirements for much of the equipment cannot be determined until the systems 

have been selected and submittals approved. Therefore, the electrical drawings show only 

known wiring related to such items. All wiring not shown on the electrical drawings, but 

required for mechanical systems, is the responsibility of the Mechanical Contractor. 
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2. Where the drawings require the Electrical Contractor to wire between equipment 

furnished by the Mechanical Contractor, such wiring shall terminate at terminals 

provided in the equipment. The Mechanical Contractor shall furnish complete wiring 

diagrams and supervision to the Electrical Contractor and designate the terminal numbers 

for correct wiring. 

3. The Electrical Contractor shall establish electrical utility elevations prior to fabrication 

and installation. The Electrical Contractor shall coordinate utility elevations with other 

trades. When a conflict arises, priority shall be as follows: 

a. Gravity flow piping, including steam and condensate. 

b. Sheet metal. 

c. Other piping. 

d. Conduits and wireway. 

D. Mechanical Contractor's Responsibility: 

1. Assumes responsibility for internal wiring of all equipment furnished by the Mechanical 

Contractor. 

2. Assumes all responsibility for miscellaneous items furnished by the Mechanical 

Contractor that require wiring but are not shown on the electrical drawings or specified in 

the Electrical Specification. If items such as relays, flow switches, or interlocks are 

required to make the mechanical system function correctly or are required by the 

manufacturer, they are the responsibility of the Mechanical Contractor. 

3. Assumes all responsibility for Temperature Control wiring, if the Temperature Control 

Contractor is a Subcontractor to the Mechanical Contractor. 

4. This Contractor is responsible for coordination of utilities with all other Contractors. If 

any field coordination conflicts are found, the Contractor shall coordinate with other 

Contractors to determine a viable layout. 

E. Temperature Control Contractor's or Subcontractor's Responsibility: 

1. Wiring of all devices needed to make the Temperature Control System functional. 

2. Verifying any control wiring on the electrical drawings as being by the Electrical 

Contractor. All wiring required for the Control System, but not shown on the electrical 

drawings, is the responsibility of the Temperature Control Contractor or Subcontractor. 

3. Coordinating equipment locations (such as PE's, EP's, relays, transformers, etc.) with the 

Electrical Contractor, where wiring of the equipment is by the Electrical Contractor. 

F. Electrical Contractor's Responsibility: 

1. Furnishes and installs all combination starters, manual starters and disconnect devices 

shown on the Electrical Drawings or indicated to be by the Electrical Contractor in the 

Mechanical Drawings or Specifications. 

2. Installs and wires all remote-control devices furnished by the Mechanical Contractor or 

Temperature Control Contractor when so noted on the Electrical Drawings. 

3. Furnishes and installs motor control and temperature control wiring, when noted on the 

drawings. 

4. Furnishes, installs, and connects all relays, etc., for automatic shutdown of certain 

mechanical equipment (supply fans, exhaust fans, etc.) upon actuation of the Fire Alarm 

System. 
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5. This Contractor is responsible for coordination of utilities with all other Contractors. If 

any field coordination conflicts are found, the Contractor shall coordinate with other 

Contractors to determine a viable layout. 

1.6 QUALITY ASSURANCE 

A. Contractor's Responsibility Prior to Submitting Pricing/Bid Data: 

1. The Contractor is responsible for constructing complete and operating systems. The 

Contractor acknowledges and understands that the Contract Documents are a two-

dimensional representation of a three-dimensional object, subject to human interpretation. 

This representation may include imperfect data, interpreted codes, utility guides, three-

dimensional conflicts, and required field coordination items. Such deficiencies can be 

corrected when identified prior to ordering material and starting installation. The 

Contractor agrees to carefully study and compare the individual Contract Documents and 

report at once in writing to the Engineer any deficiencies the Contractor may discover. 

The Contractor further agrees to require each subcontractor to likewise study the 

documents and report at once any deficiencies discovered. 

2. The Contractor shall resolve all reported deficiencies with the Engineer prior to awarding 

any subcontracts, ordering material, or starting any work with the Contractor's own 

employees. Any work performed prior to receipt of instructions from the Engineer will be 

done at the Contractor's risk. 

B. Qualifications: 

1. Only products of reputable manufacturers as determined by the Engineer are acceptable. 

2. All Contractors and subcontractors shall employ only workmen who are skilled in their 

trades. At all times, the number of apprentices at the job site shall be less than or equal to 

the number of journeymen at the job site. 

C. Compliance with Codes, Laws, Ordinances: 

1. Conform to all requirements of the State of Iowa Codes, Laws, Ordinances and other 

regulations having jurisdiction. 

2. Conform to all published standards of IDAS. 

3. If there is a discrepancy between the codes and regulations and these specifications, the 

Engineer shall determine the method or equipment used. 

4. If the Contractor notes, at the time of bidding, that any parts of the drawings or 

specifications do not comply with the codes or regulations, Contractor shall inform the 

Engineer in writing, requesting clarification. If there is insufficient time for this 

procedure, Contractor shall submit with the proposal a separate price to make the system 

comply with the codes and regulations. 

5. All changes to the system made after the letting of the contract to comply with codes or 

the requirements of the Inspector, shall be made by the Contractor without cost to the 

Owner. 

6. If there is a discrepancy between manufacturer's recommendations and these 

specifications, the manufacturer's recommendations shall govern. 

7. If there are no local codes having jurisdiction, the current issue of the National Electrical 

Code shall be followed. 
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D. Permits, Fees, Taxes, Inspections: 

1. Procure all applicable permits and licenses. 

2. Abide by all laws, regulations, ordinances, and other rules of the State or Political 

Subdivision where the work is done, or as required by any duly constituted public 

authority. 

3. Pay all charges for permits or licenses. 

4. Pay all fees and taxes imposed by State, Municipal, and other regulatory bodies. 

5. Pay all charges arising out of required inspections by an authorized body. 

6. Pay all charges arising out of required contract document reviews associated with the 

project and as initiated by the Owner or authorized agency/consultant. 

7. Where applicable, all fixtures, equipment and materials shall be listed by Underwriter's 

Laboratories, Inc. or a nationally recognized testing organization. 

E. Examination of Drawings: 

1. The drawings for the electrical work are completely diagrammatic, intended to convey 

the scope of the work and to indicate the general arrangements and locations of 

equipment, outlets, etc., and the approximate sizes of equipment. 

2. Contractor shall determine the exact locations of equipment and rough-ins, and the exact 

routing of raceways to best fit the layout of the job. Conduit entry points for electrical 

equipment including, but not limited to, panelboards, switchboards, switchgear and unit 

substations, shall be determined by the Contractor unless noted in the contract 

documents. 

3. Scaling of the drawings will not be sufficient or accurate for determining these locations. 

4. Where job conditions require reasonable changes in arrangements and locations, such 

changes shall be made by the Contractor at no additional cost to the Owner. 

5. Because of the scale of the drawings, certain basic items, such as junction boxes, pull 

boxes, conduit fittings, etc., may not be shown, but where required by other sections of 

the specifications or required for proper installation of the work, such items shall be 

furnished and installed. 

6. If an item is either shown on the drawings or called for in the specifications, it shall be 

included in this contract. 

7. The Contractor shall determine quantities and quality of material and equipment required 

from the documents. Where discrepancies arise between drawings, schedules and/or 

specifications, the greater and better-quality number shall govern. 

8. Where used in electrical documents the word "furnish" shall mean supply for use, the 

word "install" shall mean connect up complete and ready for operation, and the word 

"provide" shall mean to supply for use and connect up complete and ready for operation. 

9. Any item listed as furnished shall also be installed unless otherwise noted. 

10. Any item listed as installed shall also be furnished unless otherwise noted. 

F. Electronic Media/Files: 

1. Construction drawings for this project have been prepared utilizing Revit. 

2. Contractors and Subcontractors may request electronic media files of the contract 

drawings and/or copies of the specifications. Specifications will be provided in PDF 

format. 

3. Upon request for electronic media, the Contractor shall complete and return a signed 

"Electronic File Transmittal" form provided by IMEG. 
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4. If the information requested includes floor plans prepared by others, the Contractor will 

be responsible for obtaining approval from the appropriate Design Professional for use of 

that part of the document. 

5. The electronic contract documents can be used for preparation of shop drawings and as-

built drawings only. The information may not be used in whole or in part for any other 

project. 

6. The drawings prepared by IMEG for bidding purposes may not be used directly for 

ductwork layout drawings or coordination drawings. 

7. The use of these CAD documents by the Contractor does not relieve them from their 

responsibility for coordination of work with other trades and verification of space 

available for the installation. 

8. The information is provided to expedite the project and assist the Contractor with no 

guarantee by IMEG as to the accuracy or correctness of the information provided. IMEG 

accepts no responsibility or liability for the Contractor's use of these documents. 

G. Field Measurements: 

1. Verify all pertinent dimensions at the job site before ordering any conduit, conductors, 

wireways, bus duct, fittings, etc. 

1.7 SUBMITTALS 

A. Submittals shall be required for the following items, and for additional items where required 

elsewhere in the specifications or on the drawings. 

1. Submittals list:  

 

Referenced 

Specification Section Submittal Item 

26 27 26 Wiring Devices 

26 28 16 Disconnect Switches 

 

B. General Submittal Procedures: In addition to the provisions of Division 1, the following are 

required: 

1. Transmittal: Each transmittal shall include the following: 

a. Date 

b. Project title and number 

c. Contractor's name and address 

d. Division of work (e.g., electrical, plumbing, heating, ventilating, etc.) 

e. Description of items submitted and relevant specification number 

f. Notations of deviations from the contract documents 

g. Other pertinent data 

2. Submittal Cover Sheet: Each submittal shall include a cover sheet containing: 

a. Date 

b. Project title and number 
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c. Engineer 

d. Contractor and subcontractors' names and addresses 

e. Supplier and manufacturer's names and addresses 

f. Division of work (e.g., electrical, plumbing, heating, ventilating, etc.) 

g. Description of item submitted (using project nomenclature) and relevant 

specification number 

h. Notations of deviations from the contract documents 

i. Other pertinent data 

j. Provide space for Contractor's review stamps 

3. Composition: 

a. Submittals shall be submitted using specification sections and the project 

nomenclature for each item. 

b. Individual submittal packages shall be prepared for items in each specification 

section. All items within a single specification section shall be packaged together 

where possible. An individual submittal may contain items from multiple 

specifications sections if the items are intimately linked (e.g., pumps and motors). 

c. All sets shall contain an index of the items enclosed with a general topic 

description on the cover. 

4. Content: Submittals shall include all fabrication, erection, layout, and setting drawings; 

manufacturers' standard drawings; schedules; descriptive literature, catalogs and 

brochures; performance and test data; wiring and control diagrams; dimensions; shipping 

and operating weights; shipping splits; service clearances; and all other drawings and 

descriptive data of materials of construction as may be required to show that the 

materials, equipment or systems and the location thereof conform to the requirements of 

the contract documents. 

5. Contractor's Approval Stamp: 

a. The Contractor shall thoroughly review and approve all shop drawings before 

submitting them to the Engineer. The Contractor shall stamp, date and sign each 

submittal certifying it has been reviewed. 

b. Unstamped submittals will be rejected. 

c. The Contractor's review shall include, but not be limited to, verification of the 

following: 

1) Only approved manufacturers are used. 

2) Addenda items have been incorporated. 

3) Catalog numbers and options match those specified. 

4) Performance data matches that specified. 

5) Electrical characteristics and loads match those specified. 

6) Equipment connection locations, sizes, capacities, etc. have been 

coordinated with other affected trades. 

7) Dimensions and service clearances are suitable for the intended location. 

8) Equipment dimensions are coordinated with support steel, housekeeping 

pads, openings, etc. 

9) Constructability issues are resolved (e.g., weights and dimensions are 

suitable for getting the item into the building and into place, sinks fit into 

countertops, etc.). 
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d. The Contractor shall review, stamp and approve all subcontractors' submittals as 

described above. 

e. The Contractor's approval stamp is required on all submittals. Approval will 

indicate the Contractor's review of all material and a complete understanding of 

exactly what is to be furnished. Contractor shall clearly mark all deviations from 

the contract documents on all submittals. If deviations are not marked by the 

Contractor, then the item shall be required to meet all drawing and specification 

requirements. 

6. Submittal Identification and Markings: 

a. The Contractor shall clearly mark each item with the same nomenclature applied on 

the drawings or in the specifications. 

b. The Contractor shall clearly indicate the size, finish, material, etc. 

c. Where more than one model is shown on a manufacturer's sheet, the Contractor 

shall clearly indicate exactly which item and which data is intended. 

d. All marks and identifications on the submittals shall be unambiguous. 

7. Schedule submittals to expedite the project. Coordinate submission of related items. 

8. Identify variations from the contract documents and product or system limitations that 

may be detrimental to the successful performance of the completed work. 

9. Reproduction of contract documents alone is not acceptable for submittals. 

10. Incomplete submittals will be rejected without review. Partial submittals will only be 

reviewed with prior approval from the Engineer. 

11. Submittals not required by the contract documents may be returned without review. 

12. The Engineer's responsibility shall be to review one set of shop drawing submittals for 

each product. If the first submittal is incomplete or does not comply with the drawings 

and/or specifications, the Contractor shall be responsible to bear the cost for the Engineer 

to recheck and handle the additional shop drawing submittals. 

13. Submittals shall be reviewed and approved by the Engineer before releasing any 

equipment for manufacture or shipment. 

14. Contractor's responsibility for errors, omissions or deviation from the contract documents 

in submittals is not relieved by the Engineer's approval. 

15. Schedule shall allow for adequate time to perform orderly and proper review of 

submittals, including time for consultants and Owner if required, and resubmittals by 

Contractor if necessary, and to cause no delay in Work or in activities of Owner or other 

contractors. 

a. Allow at least two weeks for Architect’s/Engineer's review and processing of each 

submittal, excluding mailing. 

16. Engineer reserves the right to withhold action on a submittal which, in the Engineer’s 

opinion, requires coordination with other submittals until related submittals are received. 

The Engineer will notify the Contractor, in writing, when they exercise this right. 

C. Electronic Submittal Procedures: 

1. Distribution: Email submittals as attachments to all parties designated by the Engineer, 

unless a web-based submittal program is used. 

2. Transmittals: Each submittal shall include an individual electronic letter of transmittal. 
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3. Format: Electronic submittals shall be in PDF format only. Scanned copies, in PDF 

format, of paper originals are acceptable. Submittals that are not legible will be rejected. 

Do not set any permission restrictions on files; protected, locked, or secured documents 

will be rejected. 

4. File Names: Electronic submittal file names shall include the relevant specification 

section number followed by a description of the item submitted, as follows. Where 

possible, include the transmittal as the first page of the PDF instead of using multiple 

electronic files. 

a. Submittal file name: 26 XX XX.description.YYYYMMDD 

b. Transmittal file name: 26 XX XX.description.YYYYMMDD 

5. File Size: Files shall be transmitted via a pre-approved method. Larger files may require 

an alternative transfer method, which shall also be pre-approved. 

1.8 CHANGE ORDERS 

A. A detailed material and labor takeoff shall be prepared for each change order, along with labor 

rates and markup percentages. Change orders shall be broken down by sheet or associated 

individual line item indicated in the change associated narrative, whichever provides the most 

detailed breakdown. Change orders with inadequate breakdown will be rejected. 

B. Itemized pricing with unit cost shall be provided from all distributors and associated 

subcontractors. 

C. Change order work shall not proceed until authorized. 

1.9 PRODUCT DELIVERY, STORAGE, HANDLING and MAINTENANCE 

A. Exercise care in transporting and handling to avoid damage to materials. Store materials on the 

site to prevent damage. 

B. Protect equipment, components, and openings with airtight covers and exercise care at every 

stage of storage, handling, and installation of equipment to prevent airborne dust and dirt from 

entering or fouling equipment to include, but not limited to: 

1. Electronic equipment. 

C. Equipment and components that are visibly damaged or have been subject to environmental 

conditions prior to building turnover to Owner that could shorten the life of the component (for 

example, water damage, humidity, dust and debris, excessive hot or cold storage location, etc.) 

shall be repaired or replaced with new equipment or components without additional cost to the 

building owner. 

D. Keep all materials clean, dry and free from damaging environments. 

E. Coordinate the installation of heavy and large equipment with the General Contractor and/or 

Owner. If the Electrical Contractor does not have prior documented experience in rigging and 

lifting similar equipment, they shall contract with a qualified lifting and rigging service that has 

similar documented experience. Follow all equipment lifting and support guidelines for 

handling and moving. 



  

 

IMEG #26001283.00  26 05 00 - 10 

IDAS NCCF AHU Replacement  BASIC ELECTRICAL REQUIREMENTS 

F. Contractor is responsible for moving equipment into the building and/or site. Contractor shall 

review site prior to bid for path locations and any required building modifications to allow 

movement of equipment. Contractor shall coordinate the work with other trades. 

1.10 WARRANTY 

A. Provide one-year warranty for all fixtures, equipment, materials, and workmanship. 

B. The warranty period for all work in this specification Division shall commence on the date of 

Substantial Completion or successful system performance whichever occurs later. The warranty 

may also commence if a whole or partial system or any separate piece of equipment or 

component is put into use for the benefit of any party other than the installing contractor with 

prior written authorization of the Owner. In this instance, the warranty period shall commence 

on the date when such whole system, partial system or separate piece of equipment or 

component is placed in operation and accepted in writing by the Owner. 

C. Warranty requirements extend to correction, without cost to the Owner, of all work found to be 

defective or nonconforming to the contract documents. The Contractor shall bear the cost of 

correcting all damage due to defects or nonconformance with contract documents excluding 

repairs required as a result of improper maintenance or operation, or of normal wear as 

determined by the Engineer. 

1.11 INSURANCE 

A. This Contractor shall maintain insurance coverage as set forth in Division 1 of these 

specifications. 

1.12 MATERIAL SUBSTITUTION 

A. Where several manufacturers' names are given, the manufacturer for which a catalog number is 

given is the basis for job design and establishes the quality. 

B. Equivalent equipment manufactured by the other listed manufacturers may be used. Contractor 

shall ensure that all items submitted by these other manufacturers meet all requirements of the 

drawings and specifications and fits in the allocated space. When using other listed 

manufacturers, the Contractor shall assume responsibility for any and all modifications 

necessary (including, but not limited to structural supports, electrical connections and rough-in, 

and regulatory agency approval, etc.) and coordinate such with other contractors. The Engineer 

shall make the final determination of whether a product is equivalent. 

C. Any material, article or equipment of other unnamed manufacturers which will adequately 

perform the services and duties imposed by the design and is of a quality equal to or better than 

the material, article or equipment identified by the drawings and specifications may be used if 

approval is secured in writing from the Engineer via addendum. The Contractor assumes all 

costs incurred as a result of using the offered material, article or equipment, on the Contractors 

part or on the part of other Contractors whose work is affected. 

D. Voluntary add or deduct prices for alternate materials may be listed on the bid form. These 

items will not be used in determining the low bidder. This Contractor assumes all costs incurred 

as a result of using the offered material or equipment on the Contractors part or on the part of 

other Contractors whose work is affected. 
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E. All material substitutions requested after the final addendum must be listed as voluntary 

changes on the bid form. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. All items of material having a similar function (e.g., safety switches, panelboards, 

switchboards, contactors, motor starters, dry type transformers) shall be of the same 

manufacturer unless specifically stated otherwise on drawings or elsewhere in specifications. 

PART 3 - EXECUTION 

3.1 JOBSITE SAFETY 

A. Neither the professional activities of the Engineer, nor the presence of the Engineer or the 

employees and subconsultants at a construction site, shall relieve the Contractor and any other 

entity of their obligations, duties and responsibilities including, but not limited to, construction 

means, methods, sequence, techniques or procedures necessary for performing, superintending 

or coordinating all portions of the work of construction in accordance with the contract 

documents and any health or safety precautions required by any regulatory agencies. The 

Engineer and personnel have no authority to exercise any control over any construction 

contractor or other entity or their employees in connection with their work or any health or 

safety precautions. The Contractor is solely responsible for jobsite safety. The Engineer and the 

Engineer's consultants shall be indemnified and shall be made additional insureds under the 

Contractor's general liability insurance policy. 

3.2 ENGINEER OBSERVATION OF WORK 

A. The contractor shall provide seven (7) calendar days' notice to the Engineer prior to: 

1. Covering exterior walls, interior partitions and chases. 

2. Installing hard or suspended ceilings and soffits. 

B. The Engineer will review the installation and provide a written report noting deficiencies 

requiring correction. The contractor's schedule shall account for these reviews and show them 

as line items in the approved schedule. 

C. Above-Ceiling Final Observation: 

1. All work above the ceilings must be complete prior to the Engineer's review. This 

includes, but is not limited to: 

a. All junction boxes are closed and identified in accordance with Section 26 05 53 

Electrical Identification. 

b. Luminaires, including ceiling-mounted exit and emergency lights, are installed and 

operational. 

c. Luminaire whips are supported above the ceiling. 
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d. Conduit identification is installed in accordance with Section 26 05 53 Electrical 

Identification. 

e. Luminaires are suspended independently of the ceiling system when required by 

these contract documents. 

f. All wall penetrations have been sealed. 

2. To prevent the Above-Ceiling Final Observation from occurring too early, the Contractor 

shall review the status of the work and certify, in writing, that the work is ready for the 

Above-Ceiling Final Observation. 

3. It is understood that if the Engineer finds the ceilings have been installed prior to this 

review and prior to seven days elapsing, the Engineer may not recommend further 

payments to the contractor until full access has been provided. 

3.3 PROJECT CLOSEOUT 

A. Final Jobsite Observation: 

1. To prevent the Final Jobsite Observation from occurring too early, the Contractor shall 

review the completion status of the project and certify that the job is ready for the final 

jobsite observation. 

2. Attached to the end of this section is a typical list of items that represent the degree of job 

completeness expected prior to requesting a review. The Contractor shall sign the 

attached certification and return it to the Engineer so that the final observation can be 

scheduled. 

3. It is understood that if the Engineer finds the job not ready for the final observation and 

additional trips and observations are required to bring the project to completion, the cost 

of the additional time and expenses incurred by the Engineer will be deducted from the 

Contractor's final payment. 

4. Contractor shall notify Engineer 48 hours prior to installation of ceilings or lay-in ceiling 

tiles. 

B. The following must be submitted before Engineer recommends final payment: 

1. Operation and maintenance manuals with copies of approved shop drawings. 

2. Record documents including marked-up or reproducible drawings and specifications. 

3. A report documenting the instructions given to the Owner's representatives complete with 

the number of hours spent in the instruction. The report shall bear the signature of an 

authorized agent of this Contractor and shall be signed by the Owner's representatives. 

4. Provide spare parts, maintenance, and extra materials in quantities specified in individual 

specification sections. Deliver to project site and place in location as directed and submit 

receipt to Engineer. 

5. Inspection and testing report by the fire alarm system manufacturer. 

C. Circuit Directories: 

1. Provide updated custom typed circuit directory for each existing branch circuit 

panelboard with new or revised circuits per the scope of work. Label shall include 

equipment name or final approved room name, room number, and load type for each 

circuit (examples: SUMP SP-1 or ROOM 101 RECEPT). Revise directory to reflect 

circuit changes required to balance phase loads. Printed copies of the bid document panel 

schedules are not acceptable as circuit directories. 
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3.4 OPERATION AND MAINTENANCE MANUALS 

A. General: 

1. Provide an electronic copy of the O&M manuals as described below for Engineer's 

review and approval. The electronic copy shall be corrected as required to address the 

Engineer's comments. Once corrected, electronic copies and paper copies shall be 

distributed as directed by the Engineer. 

2. Approved O&M manuals shall be completed and in the Owner's possession prior to 

Owner's acceptance and at least 10 days prior to instruction of operating personnel. 

B. Electronic Submittal Procedures: 

1. Distribution: Email the O&M manual as attachments to all parties designated by the 

Engineer. 

2. Transmittals: Each submittal shall include an individual electronic letter of transmittal. 

3. Format: Electronic submittals shall be in PDF format only. Scanned copies, in PDF 

format, of paper originals are acceptable. Submittals that are not legible will be rejected. 

Do not set any permission restrictions on files; protected, locked, or secured documents 

will be rejected. 

4. File Names: Electronic submittal file names shall include the relevant specification 

section number followed by a description of the item submitted, as follows. Where 

possible, include the transmittal as the first page of the PDF instead of using multiple 

electronic files. 

a. O&M file name: O&M.div26.contractor.YYYYMMDD 

b. Transmittal file name: O&Mtransmittal.div26.contractor.YYYYMMDD 

5. File Size: Files shall be transmitted via a pre-approved method. Larger files may require 

an alternative transfer method, which shall also be pre-approved. 

6. Provide the Owner with an approved copy of the O&M manual on compact discs (CD), 

digital video discs (DVD), or flash drives with a permanently affixed label, printed with 

the title "Operation and Maintenance Instructions", title of the project and subject matter 

of disc/flash drive when multiple disc/flash drives are required. 

7. All text shall be searchable. 

8. Bookmarks shall be used, dividing information first by specification section, then 

systems, major equipment and finally individual items. All bookmark titles shall include 

the nomenclature used in the construction documents and shall be an active link to the 

first page of the section being referenced. 

C. Operation and Maintenance Instructions shall include: 

1. Title Page: Include title page with project title, Engineer, Contractor, all subcontractors, 

and major equipment suppliers, with addresses, telephone numbers, website addresses, 

email addresses and point of contacts. Website URLs and email addresses shall be active 

links in the electronic submittal. 

2. Table of Contents: Include a table of contents describing specification section, systems, 

major equipment, and individual items. 

3. Copies of all final approved shop drawings and submittals. Include Engineer's shop 

drawing review comments. Insert the individual shop drawing directly after the Operation 

and Maintenance information for the item(s) in the review form. 
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4. Copies of all factory inspections and/or equipment startup reports. 

5. Copies of warranties. 

6. Schematic wiring diagrams of the equipment that have been updated for field conditions. 

Field wiring shall have label numbers to match drawings. 

7. Dimensional drawings of equipment. 

8. Detailed parts lists with lists of suppliers. 

9. Operating procedures for each system. 

10. Maintenance schedule and procedures. Include a chart listing maintenance requirements 

and frequency. 

11. Repair procedures for major components. 

12. Replacement parts and service material requirements for each system and the frequency 

of service required. 

13. Instruction books, cards, and manuals furnished with the equipment. 

14. Include record drawings of the one-line diagrams for each major system. The graphic for 

each piece of equipment shown on the one-line diagram shall be an active link to its 

associated Operation & Maintenance data. 

15. Copies of all panel schedules in electronic Microsoft Excel spreadsheet (.xlsx) file. Each 

panelboard shall be a separate tab in the workbook. 

3.5 INSTRUCTING THE OWNER'S REPRESENTATIVE 

A. Adequately instruct the Owner's designated representatives in the maintenance, care, and 

operation of the complete systems installed under this contract. 

B. Provide verbal and written instructions to the Owner's representatives by FACTORY 

PERSONNEL in the care, maintenance, and operation of the equipment and systems. 

3.6 RECORD DOCUMENTS 

A. Maintain at the job site a separate and complete set of electrical drawings and specifications 

with all changes made to the systems clearly and permanently marked in complete detail. 

B. Mark drawings and specifications to indicate approved substitutions; Change Orders, and actual 

equipment and materials used. All Change Orders, RFI responses, Clarifications and other 

supplemental instructions shall be marked on the documents. Record documents that merely 

reference the existence of the above items are not acceptable. Should this Contractor fail to 

complete Record Documents as required by this contract, this Contractor shall reimburse 

Engineer for all costs to develop record documents that comply with this requirement. 

Reimbursement shall be made at the Engineer's hourly rates in effect at the time of work. 

C. Record changes daily and keep the marked drawings available for the Engineer's examination at 

any normal work time. 

D. Upon completing the job, and before final payment is made, give the marked-up drawings to 

the Engineer. 
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3.7 PAINTING 

A. Paint all equipment that is marred or damaged prior to the Owner's acceptance. Paint and color 

shall match original equipment paint and shall be obtained from the equipment supplier if 

available. All equipment shall have a finished coat of paint applied unless specifically allowed 

to be provided with a prime coat only. 

B. Equipment cabinets, casings, covers, metal jackets, etc., located in equipment rooms or 

concealed spaces, shall be furnished in standard finish, free from scratches, abrasions, 

chippings, etc. 

C. Equipment in occupied spaces, or if standard to the unit, shall have a baked primer with baked 

enamel finish coat free from scratches, abrasions, chipping, etc. If color option is specified or is 

standard to the unit. 

D. Paint all equipment in unfinished areas such as boiler room, mechanical spaces, and storage 

rooms. Equipment furnished with a suitable factory finish need not be painted; provided the 

factory applied finish is not marred or spattered. If so, equipment shall be refinished with the 

same paint as was factory applied. 

E. All electrical conduit and equipment, fittings, hangers, structural supports, etc., in unfinished 

areas, such as equipment and storage room area, shall be painted two (2) coats of oil paint. 

F. Do NOT paint electric conduits in crawl spaces, tunnels, or spaces above suspended ceilings 

except that where conduit is in a damp location give exposed threads at joints two coats of 

sealer after joint is made up. 

3.8 ADJUST AND CLEAN 

A. Thoroughly clean all equipment and systems prior to the Owner's final acceptance of the 

project. 

B. Clean all foreign paint, grease, oil, dirt, labels, stickers, etc. from all equipment. 

C. Remove all rubbish, debris, etc., accumulated during construction from the premises. 

3.9 SPECIAL REQUIREMENTS 

A. Coordinate the installation of all equipment, controls, devices, etc., with other trades to 

maintain clear access area for servicing. 

B. Install all equipment to maximize access to parts needing service or maintenance. Review the 

final location, placement, and orientation of equipment with the Owner's representative prior to 

setting equipment. 

C. Installation of equipment or devices without regard to coordination of access requirements and 

confirmation with the Owner's representative will result in removal and reinstallation of the 

equipment at the Contractor's expense. 
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3.10 SYSTEM STARTING AND ADJUSTING 

A. The electrical systems shall be complete and operating. System startup, testing, adjusting, and 

balancing to obtain satisfactory system performance is the responsibility of the Contractor. This 

includes all calibration and adjustment of electrical controls, balancing of loads, 

troubleshooting and verification of software, and final adjustments that may be needed. 

B. Complete all manufacturer-recommended startup procedures and checklists to verify proper 

equipment operation and does not pose a danger to personnel or property. 

C. All operating conditions and control sequences shall be tested during the start-up period. 

Testing all interlocks, safety shut-downs, controls, and alarms. 

D. The Contractor, subcontractors, and equipment suppliers shall have skilled technicians to 

ensure that all systems perform properly. If the Engineer is requested to visit the job site for 

trouble shooting, assisting in start-up, obtaining satisfactory equipment operation, resolving 

installation and/or workmanship problems, equipment substitution issues or unsatisfactory 

system performance, including call backs during the warranty period, through no fault of the 

design; the Contractor shall reimburse the Owner on a time and materials basis for services 

rendered at the Engineer's standard hourly rates in effect when the services are requested. The 

Contractor shall pay the Owner for services required that are product, installation or 

workmanship related. Payment is due within 30 days after services are rendered. 

3.11 FIELD QUALITY CONTROL 

A. General: 

1. Conduct all tests required during and after construction. Submit test results in NETA 

format, or equivalent form, that shows the test equipment used, calibration date, tester's 

name, ambient test conditions, humidity, conductor length, and results corrected to 40°C. 

2. Supply necessary instruments, meters, etc., for the tests. Supply competent technicians 

with training in the proper testing techniques. 

3. All cables and wires shall be tested for shorts and grounds following installation and 

connection to devices. Replace shorted or grounded wires and cables. 

4. Any wiring device, electrical apparatus or luminaire, if grounded or shorted on any 

integral "live" part, shall have all defective parts or materials replaced. 

5. Test cable insulation of service and panel feeder conductors for proper insulation values. 

Tests shall include the cable, all splices, and all terminations. Each conductor shall be 

tested and shall test free of short circuits and grounds and have an insulation value not 

less than Electrical Code Standards. Take readings between conductors, and between 

conductors and ground. 

6. If the results obtained in the tests are not satisfactory, make adjustments, replacements, 

and changes as needed. Then repeat the tests, and make additional tests, as the Engineer 

or authority having jurisdiction deems necessary. 
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B. Other Equipment: 

1. Give other equipment furnished and installed by the Contractor all standard tests 

normally made to assure that the equipment is electrically sound, all connections properly 

made, phase rotation correct, fuses and thermal elements suitable for protection against 

overloads, voltage complies with equipment nameplate rating, and full load amperes are 

within equipment rating. 

C. If any test results are not satisfactory, make adjustments, replacements and changes as needed 

and repeat the tests and make additional tests as the Engineer or authority having jurisdiction 

deem necessary. 

D. Upon completion of the project, the Contractor shall provide amperage readings for all 

panelboards and switchboards and turn the results over to the Owner for "benchmark" 

amperages. 
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READINESS CERTIFICATION PRIOR TO FINAL JOBSITE OBSERVATION 

 

To prevent the final job observation from occurring too early, we require that the Contractor review the 

completion status of the project and, by copy of this document, certify that the job is indeed ready for the 

final job observation. The following is a typical list of items that represent the degree of job completeness 

expected prior to requesting a final job observation. 

 

1. Penetrations of fire-rated construction fire sealed in accordance with specifications. 

2. Electrical panels have typed circuit identification. 

3. Per Section 26 05 00, cable insulation test results have been submitted. 

4. Per Section 26 05 00, ground resistance test results have been submitted. 

5. Operation and Maintenance manuals have been submitted as per Section 26 05 00. 

6. Bound copies of approved shop drawings have been submitted as per Section 26 05 00. 

 

Accepted by: 

 

Prime Contractor _______________________________________________ 

 

By ___________________________________ Date ___________________ 

 

Upon Contractor certification that the project is complete and ready for a final job observation, we require 

the Contractor to sign this agreement and return it to the Engineer so that the final observation can be 

scheduled. 

 

It is understood that if the Engineer finds the job not ready for the final observation and that additional 

trips and observations are required to bring the project to completion, the costs incurred by the Engineers 

for additional time and expenses will be deducted from the Contractor's contract retainage prior to final 

payment at the completion of the job. 

END OF SECTION 
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SECTION 26 05 03 - THROUGH PENETRATION FIRESTOPPING 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Through-Penetration Firestopping. 

1.2 QUALITY ASSURANCE 

A. Manufacturer: Company specializing in manufacturing products specified in this Section. 

B. Installer: Individuals performing work shall be certified by the manufacturer of the system 

selected for installation. 

1.3 REFERENCES 

A. UL 263 - Fire Tests of Building Construction and Materials 

B. UL 723 - Surface Burning Characteristics of Building Materials 

C. ANSI/UL 1479 - Fire Tests of Through Penetration Firestops 

D. Intertek / Warnock Hersey - Directory of Listed Products 

E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 

F. ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Firestops 

G. The Building Officials and Code Administrators National Building Code 

H. 2024 Iowa Building Code 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Store, protect and handle products on site. Accept material on site in factory containers and 

packing. Inspect for damage. Protect from deterioration or damage due to moisture, temperature 

changes, contaminants, or other causes. Follow manufacturer's instructions for storage. 

B. Install material prior to expiration of product shelf life. 

1.5 PERFORMANCE REQUIREMENTS 

A. General: For penetrations through the following fire-resistance-rated constructions, including 

both empty openings and openings containing penetrating items, provide through-penetration 

firestop systems that are produced and installed to resist spread of fire according to 

requirements indicated, resist passage of smoke and other gases, and maintain original fire-

resistance rating of construction penetrated. 

1. Fire-resistance-rated walls including fire partitions, fire barriers, and smoke barriers. 
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2. Fire-resistance-rated horizontal assemblies including floors, floor/ceiling assemblies, and 

ceiling membranes of roof/ceiling assemblies. 

B. Rated Systems: Provide through-penetration firestop systems with the following ratings 

determined per UL 1479: 

1. F-Rated Systems: Provide through-penetration firestop systems with F-ratings indicated, 

but not less than that equaling or exceeding fire-resistance rating of constructions 

penetrated. 

2. L-Rated Systems: Provide through-penetration firestop systems with L-ratings of not 

more than 5.0 CFM/sq.ft. at both ambient temperature and 400F. 

C. For through-penetration firestop systems exposed to light, traffic, moisture, or physical damage, 

provide products that, after curing, do not deteriorate when exposed to these conditions both 

during and after construction. 

D. For through-penetration firestop systems exposed to view, provide products with flame-spread 

and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 

84. 

1.6 WARRANTY 

A. Provide one year warranty on parts and labor. 

B. Warranty shall cover repair or replacement of firestop systems which fail in joint adhesion, 

cohesion, abrasion resistance, weather resistance, extrusion resistance, migration resistance, 

stain resistance, general durability, or appear to deteriorate in any manner not clearly specified 

by the manufacturer as an inherent quality of the material. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products: Subject to compliance with requirements, provide one of the through-penetration 

firestop systems indicated for each application that are produced by one of the following 

manufacturers. All firestopping systems installed shall be provided by a single manufacturer. 

1. 3M; Fire Protection Products Division 

2. Hilti, Inc. 

3. RectorSeal Corporation, Metacaulk 

4. Tremco; Sealant/Weatherproofing Division 

5. Johns-Manville 

6. Specified Technologies Inc. (S.T.I.) 

7. Spec Seal Firestop Products 

8. AD Firebarrier Protection Systems 

9. Wiremold/Legrand: FlameStopper 

10. Dow Corning Corp. 
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11. Fire Trak Corp. 

12. International Protective Coating Corp. 

13. HoldRite 

2.2 THROUGH PENETRATION FIRESTOP SYSTEMS 

A. Provide materials and systems classified by or listed by Intertek / Warnock Hersey to provide 

firestopping equal to time rating of construction being penetrated. 

B. All firestopping materials shall be free of asbestos, lead, PCB's, and other materials that would 

require hazardous waste removal. 

C. Firestopping shall be flexible to allow for normal penetrating item movement due to expansion 

and contraction. 

D. Provide firestopping systems capable of supporting floor loads where systems are exposed to 

possible floor loading or traffic. 

E. Provide firestopping systems allowing continuous insulation for all insulated pipes. 

F. Provide firestopping systems classified by UL or listed by Intertek / Warnock Hersey for 

penetrations through all fire rated construction. Firestopping systems shall be selected from the 

UL or listed by Intertek / Warnock Hersey Fire Resistance Directory Category XHEZ based on 

substrate construction and penetrating item size and material and shall fall within the range of 

numbers listed: 

 

1. Non-Combustible Framed Walls - 1 or 2 Hour Rated: 

a. F Rating = Wall Rating 

b. L Rating = Penetrations in Smoke Barriers 

 

Penetrating Item UL System No. 

No Penetrating Item WL 0000-0999* 

Metallic Pipe or Conduit WL 1000-1999 

Non-Metallic Pipe or Conduit WL 2000-2999 

Electrical Cables WL 3000-3999 

Cable Trays WL 4000-4999 

Insulated Pipes WL 5000-5999 

Bus Duct and Misc. Electrical WL 6000-6999 

Duct without Damper and Misc. Mechanical WL 7000-7999 

Multiple Penetrations WL 8000-8999 

*Alternate method of firestopping is patching opening to match 

original rated construction. 
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2. Concrete or Masonry Floors and Walls - 1 or 2 Hour Rated: 

a. F Rating = Wall/Floor Rating 

b. L Rating = Penetrations in Smoke Barriers 

 

Penetrating Item UL System No. 

No Penetrating Item CAJ 0000-0999* 

Metallic Pipe or Conduit CAJ 1000-1999 

Non-Metallic Pipe or Conduit CAJ 2000-2999 

Electrical Cables CAJ 3000-3999 

Cable Trays CAJ 4000-4999 

Insulated Pipes CAJ 5000-5999 

Bus Duct and Misc. Electrical CAJ 6000-6999 

Duct without Damper and Misc. Mechanical CAJ 7000-7999 

Multiple Penetrations CAJ 8000-8999 

*Alternate method of firestopping is patching opening to match 

original rated construction. 

 

G. Any opening in walls or floors not covered by the listed series of numbers shall be coordinated 

with the firestopping manufacturer. 

H. Any openings in floors or walls not described in the UL or listed by Intertek / Warnock Hersey 

Fire Resistance Directory, or outlined in manufacturer's information shall be sealed in a manner 

agreed upon by the Firestopping Manufacturer, Owner, and the Authority Having Jurisdiction. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Ensure all surfaces that contact seal materials are free of dirt, dust, grease, oil, rust, or loose 

materials. Clean and repair surfaces as required. Remove laitance and form-release agents from 

concrete. 

B. Ensure substrate and penetrating items have been permanently installed prior to installing 

firestopping systems. Ensure penetrating items have been properly spaced and have proper 

clearance prior to installing firestopping systems. 

C. Surfaces to which sealing materials are to be installed must meet the selected UL or Intertek / 

Warnock Hersey system substrate criteria. 

D. Prime substrates where recommended in writing by through-penetration firestop system 

manufacturer. Confine primer to area of bond. 
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3.2 INSTALLATION 

A. In existing construction, provide firestopping of openings prior to and after installation of 

penetrating items. Remove any existing coatings on surfaces prior to firestopping installation. 

Temporary firestopping shall consist of packing openings with fire resistant mineral wool for 

the full thickness of substrate, or an alternate method approved by the Authority Having 

Jurisdiction. All openings shall be temporarily firestopped immediately upon their installation 

and shall remain so until the permanent UL or listed by Intertek / Warnock Hersey listed 

firestopping system is installed. 

B. Install penetration seal materials in accordance with printed instructions of the UL or Intertek / 

Warnock Hersey Fire Resistance Directory and with the manufacturer's printed application 

instructions. 

C. Install dams as required to properly contain firestopping materials within openings and as 

required to achieve required fire resistance rating. Remove combustible damming after 

appropriate curing. 

3.3 CLEANING AND PROTECTING 

A. Clean excess fill materials adjacent to openings as Work progresses by methods and with 

cleaning materials that are approved in writing by through-penetration firestop system 

manufacturers and that do not cause damage. 

B. Provide final protection and maintain conditions during and after installation that ensure that 

through-penetration firestop systems are without damage or deterioration at time of Substantial 

Completion. If, despite such protection, damage or deterioration occurs, remove damaged or 

deteriorated through-penetration firestop systems immediately and install new materials to 

produce systems complying with specified requirements. 

3.4 INSPECTION 

A. All penetrations shall be inspected by the manufacturer's representative to ensure proper 

installation. 

B. Access to firestop systems shall be maintained for examination by the Authority Having 

Jurisdiction at their request. 

C. Proceed with enclosing through-penetration firestop system with other construction only after 

inspection reports are issued and firestop installations comply with requirements. 

END OF SECTION 
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SECTION 26 05 05 - ELECTRICAL DEMOLITION FOR REMODELING 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Electrical demolition 

PART 2 - PRODUCTS 

2.1 MATERIALS AND EQUIPMENT 

A. Materials and equipment for patching and extending work shall be as specified in individual 

Sections. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. THE DRAWINGS ARE INTENDED TO INDICATE THE SCOPE OF WORK REQUIRED 

AND DO NOT INDICATE EVERY BOX, CONDUIT, OR WIRE THAT MUST BE 

REMOVED. THE CONTRACTOR SHALL VISIT THE SITE PRIOR TO SUBMITTING A 

BID AND VERIFY EXISTING CONDITIONS. 

B. Where ceilings, walls, structures, etc., are temporarily removed and replaced by others, this 

Contractor shall be responsible for the removal, storage, and replacement of equipment, 

devices, fixtures, raceways, wiring, systems, etc. 

C. Where mechanical or technology equipment is indicated as being removed on electrical, 

mechanical, or technology drawings, the Contractor shall be responsible for disconnecting the 

equipment and removing all starters, VFD, controllers, electrical equipment, raceways, wiring, 

etc. associated with the device. 

D. Verify that abandoned wiring and equipment serve only abandoned equipment or facilities. 

Extend conduit and wire to facilities and equipment that will remain in operation following 

demolition. Extension of conduit and wire to equipment shall be compatible with the 

surrounding area. Extended conduit and conductors to match existing size and material. 

E. Coordinate scope of work with all other Contractors and the Owner at the project site. Schedule 

removal of equipment and electrical service to avoid conflicts. 

F. Bid submittal shall mean the Contractor has visited the project site and has verified existing 

conditions and scope of work. 
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3.2 PREPARATION 

A. The Contractor shall obtain approval from the Owner before turning off power to circuits, 

feeders, panels, etc. Coordinate all outages with Owner. 

B. Provide temporary wiring and connections to maintain existing systems in service during 

construction. When work must be performed on energized equipment or circuits, use personnel 

experienced in such operations. Assume all equipment and systems must remain operational 

unless specifically noted otherwise on drawings. 

C. Existing Electrical Service: Maintain existing system in service until new system is complete 

and ready for service. Disable system only to make switchovers and connections. Obtain 

permission from Owner at least 48 hours before partially or completely disabling system. 

Minimize outage duration. Make temporary connections to maintain service in areas adjacent to 

work area. Service changeover shall be completed on an overtime basis. 

D. Existing Fire Alarm System: Maintain existing system in service until new system is accepted. 

Disable system only to make switchovers and connections. Obtain permission from Owner at 

least 48 hours before partially or completely disabling system. Minimize outage duration. Make 

temporary connections to maintain service in areas adjacent to work area. Provide a watchman 

to make required premise observations during all outages, requirements as dictated by codes 

and Owner's insurance carrier. 

3.3 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK 

A. Demolish and extend existing electrical work under provisions of Division 1 of Specifications 

and this Section. 

B. Remove, relocate, and extend existing installations to accommodate new construction. 

C. Remove abandoned wiring and raceway to source of supply. Existing conduit in good condition 

may be reused in place by including an equipment ground conductor in reused conduit. Reused 

conduit and boxes shall have supports revised to meet current codes. Relocating conduit shall 

not be allowed. 

D. Disconnect and remove outlets and devices that are to be demolished. 

E. Disconnect and remove electrical devices and equipment serving utilization equipment that has 

been removed. 

F. Repair adjacent construction and finishes damaged during demolition and extension work. 

Patch openings to match existing surrounding finishes. 

G. Maintain access to existing electrical installations that remain active. Modify installation or 

provide junction boxes and access panel as appropriate. 

H. Extend existing installations using materials and methods compatible with existing electrical 

installations, or as specified. Extended conduit and conductors to match existing size and 

material. 
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I. Floor slab on grade is a structural slab. All penetrations shall be X-rayed prior to cutting and/or 

drilling to avoid rebar or utilities encased in floor construction. Provide rebar dowels to replace 

damaged rebar and pin existing slab with patched slab.  

J. This Contractor is responsible for all costs incurred in repair, relocations, or replacement of any 

cables, conduits, or other services if damaged without proper investigation. 

3.4 CLEANING AND REPAIR 

A. Clean and repair existing materials and equipment that remain or are to be reused. 

B. Panelboards: Clean exposed surfaces and check tightness of electrical connections. Replace 

damaged circuit breakers and provide closure plates for vacant positions. Provide typed circuit 

directory showing revised circuiting arrangement. 

C. ELECTRICAL ITEMS (E.G., LIGHTING FIXTURES, RECEPTACLES, SWITCHES, 

CONDUIT, WIRE, ETC.) REMOVED AND NOT RELOCATED REMAIN THE PROPERTY 

OF THE OWNER. CONTRACTOR SHALL PLACE ITEMS RETAINED BY THE OWNER 

IN A LOCATION COORDINATED WITH THE OWNER. THE CONTRACTOR SHALL BE 

RESPONSIBLE FOR THE DISPOSAL OF MATERIAL THE OWNER DOES NOT WANT. 

3.5 INSTALLATION 

A. Install relocated materials and equipment under the provisions of Division 1 of Specifications. 

END OF SECTION 
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SECTION 26 05 13 - WIRE AND CABLE 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Building Wire - Copper 

B. Cabling for remote control, signal, and power limited circuits 

1.2 RELATED WORK 

A. Section 26 05 53 - Electrical Identification: Refer to electrical identification for color and 

identification labeling requirements. 

1.3 REFERENCES 

A. NFPA 70 - National Electrical Code (NEC) 

PART 2 - PRODUCTS 

2.1 BUILDING WIRE - COPPER 

A. The basis of design is copper conductor. 

B. Feeders and Branch Circuits 8 AWG and larger: Copper, stranded conductor, 600-volt 

insulation, THHN/THWN or XHHW-2. 

C. Feeders and Branch Circuits 10 AWG and Smaller: Copper, solid or stranded conductor, 600-

volt insulation, THHN/THWN, unless otherwise noted on the drawings. 

D. Control Circuits: Copper, stranded conductor 600-volt insulation, THHN/THWN. 

E. Each 120 and 277-volt branch circuit shall have a dedicated neutral conductor. Neutral 

conductors shall be considered current-carrying conductors for wire derating. 

2.2 CABLING FOR REMOTE CONTROL, SIGNAL, AND POWER LIMITED CIRCUITS 

A. Wire for the following specialized systems shall be as designated on the drawings, or elsewhere 

in these specifications. If not designated on the drawings or specifications, the system 

manufacturer's recommendations shall be followed. 

1. Electronic control 

2. Other specialized cabling, signal, and power limited cabling. Refer to the appropriate 

Division 23 requirements; including, but not limited, to the following: 

a. Building Automation Systems and Controls, Division 23. 
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B. Control Cable for Class 1 Remote Control and Signal Circuits: Copper conductor, 600-volt 

insulation, rated 60C, individual conductors twisted together, shielded, and covered with a PVC 

jacket. 

C. Control Cable for Class 2 or Class 3 Remote Control and Signal Circuits: Copper conductor, 

300-volt insulation, rated 60C, individual conductors twisted together, shielded, and covered 

with a PVC jacket; UL listed. 

D. Plenum Cable for Class 2 or Class 3 Remote Control and Signal Circuits: Copper conductor, 

300-volt insulation, rated 60C, individual conductors twisted together, shielded, and covered 

with a nonmetallic jacket; UL listed for use in air handling ducts, hollow spaces used as ducts, 

and plenums. 

PART 3 - EXECUTION 

3.1 WIRE AND CABLE INSTALLATION SCHEDULE 

A. Above Accessible Ceilings: 

1. Building wire shall be installed in raceway. 

B. All Other Locations: Building wire in raceway. 

C. Above Grade: All conductors installed above grade shall be type "THHN". 

D. Underground or In Slab: All conductors shall be type "THWN". 

3.2 CONTRACTOR CHANGES 

A. The basis of design is copper conductors installed in raceway based on ambient temperature of 

30C, NEC Table 310.16 (2011 - 2017 edition 310.15(B)(16)).  

B. The Contractor shall be responsible for derating and sizing conductors and conduits to equal or 

exceed the ampacity of the basis of design circuits, if other than the basis of design. 

C. Conductor length(s) listed on plans and schedules. The drawings are diagrammatic with intent 

to convey the components of the electrical distribution system. Conductor length(s) when listed 

on plans and schedules are for engineering calculation purposes. Conductor length(s) shall 

NOT be used for bidding purposes. 

3.3 GENERAL WIRING METHODS 

A. Use no wire smaller than 12 AWG for power circuits, and no smaller than 14 AWG for control 

wiring 100 volts or greater. 

B. Low voltage control wiring, use no wire smaller than 18 AWG for low voltage control wiring 

below 100 volts. 

C. Use 10 AWG conductor for 20 ampere, 120-volt branch circuit home runs longer than 75 feet, 

and for 20 ampere, 277-volt branch circuit home runs longer than 200 feet. 
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D. Splice only in junction or outlet boxes. 

E. Neatly train and lace wiring inside boxes, equipment, and panelboards. 

F. Make conductor lengths for parallel circuits equal. 

G. All conductors shall be continuous in conduit from last outlet to their termination. 

H. Terminate all spare conductors on terminal blocks, and label the spare conductors. 

I. Cables or wires shall not be laid out on the ground before pulling. 

J. Cables or wires shall not be dragged over earth or paving. 

K. Care shall be taken so as not to subject the cable or wire to high mechanical stresses that would 

cause damage to the wire and cable. 

L. At least six (6)-inch loops or ends shall be left at each outlet for installation connection of 

luminaires or other devices. 

M. All wires in outlet boxes not connected to fixtures or other devices shall be rolled up, spliced if 

continuity of circuit is required, and insulated. 

3.4 WIRING INSTALLATION IN RACEWAYS 

A. Pull all conductors into a raceway at the same time. Use UL listed wire pulling lubricant for 

pulling 4 AWG and larger wires. Do not use wire pulling lubricant for isolated (ungrounded) 

power system wiring. 

B. Install wire in raceway after interior of building has been physically protected from the weather 

and all mechanical work likely to injure conductors has been completed. 

C. Pulling shall be continuous without unnecessary stops and starts with wire or cable only 

partially through raceway. 

D. Where reels of cable or wire are used, they shall be set up on jacks close to the point where the 

wire or cable enters the conduit or duct so that the cable or wire may be unreeled and run into 

the conduit or duct with a minimum of change in the direction of the bend. 

E. Conductors shall not be pulled through conduits until plastering or masonry work is completed 

and conduits are free from moisture. Care shall be taken so that long pulls of wire or pulls 

around several bends are not made where the wire may be permanently stretched and the 

insulation damaged. 

F. Only nylon rope shall be permitted to pull cables into conduit and ducts. 

G. Completely and thoroughly swab raceway system before installing conductors. 

3.5 WIRING CONNECTIONS AND TERMINATIONS 

A. Splice and tap only in accessible junction boxes. 
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B. Use solderless, tin-plated copper, compression terminals (lugs) applied with circumferential 

crimp for conductor terminations, 8 AWG and larger. 

C. Use solderless, tin-plated, compression terminals (lugs) applied with indenter crimp for copper 

conductor terminations, 10 AWG and smaller. 

D. Use solderless pressure connectors with insulating covers for copper wire splices and taps, 8 

AWG and smaller. For 10 AWG and smaller, use insulated spring wire connectors with plastic 

caps. 

E. Use compression connectors applied with circumferential crimp for conductor splices and taps, 

6 AWG and larger. Tape uninsulated conductors and connectors with electrical tape to 150 

percent of the insulation value of conductor. Cold shrink connector insulator with 1kV rating 

shall be used in damp and wet locations. 

F. Thoroughly clean wires before installing lugs and connectors. 

G. Make splices, taps and terminations to carry full ampacity of conductors without perceptible 

temperature rise. 

H. Phase Sequence: All apparatus shall be connected to operate in the phase sequence A-B-C 

representing the time sequence in which the phase conductors so identified reach positive 

maximum voltage. 

I. As a general rule, applicable to switches, circuit breakers, starters, panelboards, switchgear and 

the like, the connections to phase conductors are intended thus: 

1. Facing the front and operating side of the equipment, the phase identification shall be: 

a. Left to Right - A-B-C 

b. Top to Bottom - A-B-C 

J. Connection revisions as required to achieve correct rotation of motors shall be made at the load 

terminals of the starters or disconnect switches. 

3.6 FIELD QUALITY CONTROL 

A. Field inspection and testing will be performed under provisions of Division 1. 

B. Building Wire and Power Cable Testing: Perform an insulation-resistance test on each 

conductor with respect to ground and adjacent conductors. Test shall be made by means of a 

low-resistance ohmmeter, such as a "Megger". The applied potential shall be 500 volts dc for 

300 volt rated cable and 1000 volts dc for 600 volt rated cable. The test duration shall be one 

minute. Insulation resistance must be greater than 100 mega-ohm for 600 volt and 25 mega-

ohm for 300 volt rated cables per NETA Acceptance Testing Standard. Verify uniform 

resistance of parallel conductors. 

C. Inspect wire and cable for physical damage and proper connection. 

D. Torque test conductor connections and terminations to manufacturer's recommended values. 
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E. Perform continuity test on all power and equipment branch circuit conductors. Verify proper 

phasing connections. 

F. Protection of wire and cable from foreign materials: 

1. It is the Contractor's responsibility to provide adequate physical protection to prevent 

foreign material application or contact with any wire or cable type. Foreign material is 

defined as any material that would negatively impact the validity of the manufacturer's 

performance warranty. This includes, but is not limited to, overspray of paint (accidental 

or otherwise), drywall compound, or any other surface chemical, liquid, or compound 

that could come in contact with the cable, cable jacket, or cable termination components. 

G. Overspray of paint on any wire or cable will not be accepted. It shall be the Contractor's 

responsibility to replace any component containing overspray, in its entirety, at no additional 

cost to the project. Cleaning of the cables with harsh chemicals is not allowed. 

END OF SECTION 
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SECTION 26 05 26 - GROUNDING AND BONDING 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Equipment grounding system 

B. Bonding system 

1.2 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in Electrical 

Code, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked 

for intended use. 

B. Comply with UL 467 Grounding and Bonding Equipment. 

1.3 REFERENCES 

A. NFPA 70 - National Electrical Code (NEC) 

1.4 SUMMARY 

A. This section includes grounding of electrical systems and equipment. Grounding requirements 

specified in this Section may be supplemented by special requirements of systems described in 

other Sections. 

PART 2 - PRODUCTS 

2.1 GROUNDING CONDUCTORS 

A. For insulated conductors, comply with Division 26 Section 26 05 13 "Wire and Cable". 

B. Material: Copper. 

C. Equipment Grounding Conductors: Insulated. Refer to Section 26 05 53 for insulation color. 

D. Copper Bonding Conductors: As follows: 

1. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG copper conductor, 1/4 inch in 

diameter. 

2. Bonding Conductor: No. 4 or No. 6 AWG, stranded copper conductor. 

3. Bonding Jumper: Bare copper tape, braided bare copper conductors, terminated with 

copper ferrules; 1-5/8 inches wide and 1/16 inch thick. 
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2.2 CONNECTOR PRODUCTS 

A. Comply with UL 467; listed for use for specific types, sizes, and combinations of conductors 

and connected items. 

B. Connectors: Hydraulic compression type or Exothermic-welded type, in kit form, and selected 

per manufacturer's written instructions. 

PART 3 - EXECUTION 

3.1 CONNECTIONS 

A. General: Make connections so galvanic action or electrolysis possibility is minimized. Select 

connectors, connection hardware, conductors, and connection methods so metals in direct 

contact will be galvanically compatible. 

1. Make connections with clean, bare metal at points of contact. 

2. Coat and seal connections having dissimilar metals with inert material to prevent future 

penetration of moisture to contact surfaces. 

B. Exothermic-Welded Connections: Comply with manufacturer's written instructions. Welds that 

are puffed up or that show convex surfaces indicating improper cleaning are not acceptable. 

C. Compression-Type Connections: Use hydraulic compression tools to provide correct 

circumferential pressure for compression connectors. Use tools and dies recommended by 

connector manufacturer. Provide embossing die code or other standard method to make a 

visible indication that a connector has been adequately compressed on grounding conductor. 

D. Equipment Grounding Conductor Terminations: For No. 8 AWG and larger, use pressure-type 

grounding lugs. No. 10 AWG and smaller grounding conductors may be terminated with 

winged pressure-type connectors. 

E. Connections at back boxes, junction boxes, pull boxes, and equipment terminations:  The 

equipment grounding conductor(s) associated with all circuits in the box shall be connected 

together and to the box using a suitable grounding screw.  The removal of the respective 

receptacle, luminaire, or other device served by the box shall not interrupt the grounding 

continuity. 

F. Tighten screws and bolts for grounding and bonding connectors and terminals according to 

manufacturer's published torque-tightening values. If manufacturer's torque values are not 

indicated, use those specified in UL 486A and UL 486B. 

G. Moisture Protection: If insulated grounding conductors are connected to ground rods or 

grounding buses, insulate entire area of connection and seal against moisture penetration of 

insulation and cable. 

3.2 INSTALLATION 

A. In raceways, use insulated equipment grounding conductors. 
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3.3 EQUIPMENT GROUNDING SYSTEM 

A. Comply with Electrical Code, for types, sizes, and quantities of equipment grounding 

conductors, unless specific types, larger sizes, or more conductors than required by Electrical 

Code are indicated. 

B. Install equipment grounding conductors in all feeders and circuits. Terminate each end on a 

grounding lug or bus. 

C. Install insulated equipment grounding conductor with circuit conductors for the following 

items, in addition to those required by Electrical Code: 

1. Receptacle circuits. Terminate each end on a grounding lug or bus. 

2. Single-phase and three-phase motor and appliance branch circuits. 

3. Flexible raceway runs, including FMC and LFMC. 

3.4 BONDING SYSTEM 

A. At building expansion joints, provide flexible bonding jumpers to connect to columns or beams 

on each side of the expansion joint. 

B. Exterior Metallic Pull and Junction Box Covers, Metallic Hand Rails: Bond to grounding 

system using flexible grounding conductors. 

C. Equipment Ground Conductor Continuity: All spliced equipment grounding conductors in 

junction boxes, cabinets, and distribution equipment shall be connected together and bonded to 

the metal enclosure. 

3.5 FIELD QUALITY CONTROL 

A. Inspect grounding and bonding system conductors and connections for tightness and proper 

installation. 

1. Measure ground resistance from system neutral connection at service entrance to 

convenient ground reference points using suitable ground testing equipment. Resistance 

shall not exceed 5 ohms. 

END OF SECTION 
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SECTION 26 05 27 - SUPPORTING DEVICES 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Conduit and Equipment Supports 

B. Fastening Hardware 

1.2 QUALITY ASSURANCE 

A. Support systems shall be adequate for weight of equipment and conduit, including wiring, 

which they carry. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Allied Support Systems 

B. Cooper B-Line 

C. Erico, Inc. 

D. Hilti 

E. Power Fasteners 

F. Orbit Industries 

2.2 MATERIAL 

A. Support Channel: Hot-dip galvanized for wet/damp locations; painted steel for interior/dry 

locations. All field cut ends shall be touched up with matching finish to inhibit rusting. 

B. Hardware: Corrosion resistant. 

C. Anchorage and Structural Attachment Components: 

1. Strength: Defined in reports by ICBO Evaluation Service or another agency acceptable to 

Authorities Having Jurisdiction. 

a. Structural Safety Factor: Strength in tension and shear of components used shall be 

at least two times the maximum seismic forces to which they will be subjected. 

2. Through Bolts: Structural type, hex head, high strength. Comply with ASTM 

F3125/F3125M Standard Specification for High Strength Structural Bolts and 

Assemblies. 
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3. Beam clamps for Steel Beams and Joists:  

a. Double sided beam clamp hangers required. 

b. Single sided beam clamp hangers are not allowed. 

4. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene 

elements and steel sleeves designed for seismically rated rigid equipment mountings, and 

matched to the type and size of attachment devices used. 

5. Concrete Anchors: Fasten to concrete using cast-in or post-installed anchors designed per 

the requirements of Appendix D of ACI 318-05. Post-installed anchors shall be qualified 

for use in cracked concrete by ACI-355.2. 

6. Masonry Anchors: Fasten to concrete masonry units with expansion anchors or self-

tapping masonry screws. For expansion anchors into hollow concrete block, use sleeve-

type anchors designed for the specific application. Do not fasten in masonry joints. Do 

not use powder actuated fasteners, wooden plugs, or plastic inserts. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Fasten hanger rods, conduit clamps, and outlet and junction boxes to building structure using 

expansion anchors in concrete and beam clamps on structural steel. 

B. Trapeze support installation: Cut hanger rods back at trapeze supports so they do not extend 

more than 3/4" below bottom face of lowest fastener and blunt any sharp edges. 

C. Use toggle bolts or hollow wall fasteners in hollow masonry, plaster, or gypsum board 

partitions and walls; expansion anchors or preset inserts in solid masonry walls; self-drilling 

anchors or expansion anchor on concrete surfaces; sheet metal screws in sheet metal studs; and 

wood screws in wood construction. 

D. Do not fasten supports to ceiling systems, piping, ductwork, mechanical equipment, or conduit, 

unless otherwise noted. 

E. Do not use powder-actuated anchors without specific permission. 

F. Do not drill structural steel members. 

G. Fabricate supports from structural steel or steel channel rigidly welded or bolted to present a 

neat appearance. Use hexagon head bolts with spring lock washers under all nuts. 

H. In wet locations and on all building floors below exterior earth grade install free-standing 

electrical equipment on concrete pads. 

I. Install cabinets and panelboards with minimum of four anchors. Provide horizontal 

backing/support framing in stud walls for rigid mounting. Provide steel channel supports to 

stand surface-mounted panelboard or cabinet one inch off wall. 

J. Bridge studs top and bottom with channels to support flush-mounted cabinets and panelboards 

in stud walls. 
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K. Do not exceed 25 lbs. per hanger and a minimum spacing of 2'-0" on center when attaching to 

metal roof decking (excludes concrete on metal deck). This 25 lbs. load and 2'-0" spacing 

include adjacent electrical and mechanical items hanging from deck. If the hanger restrictions 

cannot be achieved, supplemental framing off steel framing will need to be added. 

L. Refer to Section 26 05 33 for special conduit supporting requirements. 

3.2 FINISH 

A. Prime coat exposed steel hangers and supports. Hangers and supports in crawl spaces, pipe 

shafts, and above suspended ceiling spaces are not considered exposed. 

B. Trim all ends of exposed field fabricated steel hangers, slotted channel and threaded rod to 

within 1" of support or fastener to eliminate potential injury to personnel unless shown 

otherwise on the drawings. Smooth ends and install elastomeric insulation with two coats of 

latex paint if exposed steel is within 6'-6" of finish floor and presents potential injury to 

personnel. 

END OF SECTION 
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SECTION 26 05 33 - CONDUIT AND BOXES 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Rigid metallic conduit and fittings (RMC) 

B. Electrical metallic tubing and fittings (EMT) 

C. Flexible metallic conduit and fittings (FMC) 

D. Liquidtight flexible metallic conduit and fittings (LFMC) 

E. Wall and ceiling outlet boxes 

F. Electrical connection 

G. Pull and junction boxes 

1.2 RELATED WORK 

A. Section 26 05 53 - Electrical Identification: Refer to electrical identification for color and 

identification labeling requirements. 

1.3 REFERENCES 

A. American National Standards Institute (ANSI): 

1. ANSI C80.1 - Rigid Steel Conduit, Zinc-Coated 

2. ANSI C80.3 - Electrical Metallic Tubing, Zinc-Coated and Fittings 

3. ANSI C80.4 - Fittings for Rigid Metal Conduit and Electrical Metallic Tubing 

4. ANSI/NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers and Box Supports 

B. National Electrical Manufacturers Association (NEMA): 

1. ANSI/NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, 

Electrical Metallic Tubing and Cable 

C. NFPA 70 - National Electrical Code (NEC) 

D. Underwriters Laboratories (UL): Applicable Listings 

1. UL 1 - Flexible Metal Conduit 

2. UL 6 - Rigid Metal Conduit 

3. UL 360 - Liquid Tight Flexible Steel Conduit 

4. UL514-B - Conduit Tubing and Cable Fittings 

5. UL797 - Electrical Metal Tubing 
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E. Definitions: 

1. Fittings: Conduit connection or coupling. 

2. Body: Enlarged fittings with opening allowing access to the conductors for pulling 

purposes only. 

3. Mechanical Spaces: Enclosed areas, usually kept separated from the general public, 

where the primary use is to house service equipment and to route services. These spaces 

generally have exposed structures, bare concrete and non-architecturally emphasized 

finishes. 

4. Finished Spaces: Enclosed areas where the primary use is to house personnel and the 

general public. These spaces generally have architecturally emphasized finishes, ceilings 

and/or floors. 

5. Concealed: Not visible by the general public. Often indicates a location either above the 

ceiling, in the walls, in or beneath the floor slab, in column coverings, or in the ceiling 

construction. 

6. Above Grade: Not directly in contact with the earth. For example, an interior wall located 

at an elevation below the finished grade shall be considered above grade but a wall 

retaining earth shall be considered below grade. 

PART 2 - PRODUCTS 

2.1 RIGID METALLIC CONDUIT (RMC) AND FITTINGS 

A. Manufacturers:  

1. Atkore Allied Tube & Conduit 

2. Nucor 

3. Electroline 

4. Western Tube 

5. Wheatland Tube Co 

6. or approved equal. 

B. Manufacturers of RMC Conduit Fittings:  

1. ABB/Thomas & Betts 

2. Eaton/Crouse-Hinds 

3. Electroline 

4. Emerson Appleton & OZ Gedney 

5. Hubbell Raco and Killark 

6. NSI Bridgeport 

7. Orbit Industries 

8. Wesco Regal 

9. or approved equal. 

C. Minimum Size Galvanized Steel: 3/4 inch, unless otherwise noted. 

D. Fittings and Conduit Bodies: 

1. End Bell Fittings: Malleable iron, hot dip galvanized, threaded flare type with provisions 

for mounting to form. 
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2. Expansion Joints: Malleable iron and hot dip galvanized providing a minimum of 4 

inches of movement. Fitting shall be watertight with an insulating bushing and a bonding 

jumper. 

3. Conduit End Bushings: Malleable iron type with molded-on high impact phenolic 

thermosetting insulation. Where required elsewhere in the contract documents, bushing 

shall be complete with ground conductor saddle and clamp. High impact phenolic 

threaded type bushings are not acceptable. 

4. All other fittings and conduit bodies shall be of malleable iron construction and hot dip 

galvanized. 

2.2 ELECTRICAL METALLIC TUBING (EMT) AND FITTINGS 

A. Minimum Size Electrical Metallic Tubing: 3/4 inch, unless otherwise noted. 

B. Manufacturers of EMT Conduit:  

1. Allied Tube & Conduit 

2. Calbond Calpipe 

3. Nucor 

4. Electroline 

5. Western Tube 

6. Wheatland Tube Co 

7. or approved equal. 

C. Fittings and Conduit Bodies: 

1. 2" Diameter or Smaller: Compression type of steel designed for their specific application. 

2. Push-on Connectors and Couplers: 1/2" and 3/4" conduit push-on connectors and 

couplers with locking ring and washer of zinc plated steel, listed for use in dry locations. 

3. Expansion Joints: Electrical metallic tubing hot dip galvanized providing a minimum of 2 

inches of movement, listed wet/damp/dry for application. 

4. Manufacturers of EMT Conduit Fittings: 

a. ABB/Thomas & Betts 

b. Eaton/Crouse-Hinds 

c. Electroline 

d. Emerson Appleton & OZ Gedney 

e. Hubbell Raco and Killark 

f. NSI Bridgeport 

g. Orbit Industries 

h. Wesco Regal 

i. or approved equal. 

2.3 FLEXIBLE METALLIC CONDUIT (FMC) AND FITTINGS 

A. Minimum Size Galvanized Steel: 3/4 inch, unless otherwise noted. Maximum length of 3/8" 

FMC shall be six (6) feet. 
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B. Manufacturers: 

1. ABB/Thomas & Betts 

2. Anamet Electrical 

3. Atkore American Flex AFC and Flexicon 

4. Electri-Flex Co 

5. Electroline 

6. Southwire Alflex 

7. or approved equal. 

C. Construction: Flexible steel, approved for conduit ground, zinc coated, threadless type formed 

from a continuous length of spirally wound, interlocked zinc coated strip steel. Provide a 

separate equipment grounding conductor when used for equipment where flexibility is required. 

D. Fittings and Conduit Bodies: 

1. Threadless hinged clamp type, galvanized zinc coated cadmium plated malleable cast 

iron or screw-in type, die-cast zinc. 

2. Fittings and conduit bodies shall include plastic or cast metal inserts supplied by the 

manufacturer to protect conductors from sharp edges. 

3. Manufacturers: 

a. ABB/Thomas & Betts 

b. Eaton/Crouse-Hinds 

c. Electroline 

d. Emerson Appleton & OZ Gedney 

e. Hubbell Raco and Killark 

f. NSI Bridgeport 

g. Orbit Industries 

h. Wesco Regal 

i. or approved equal. 

2.4 LIQUIDTIGHT FLEXIBLE METALLIC CONDUIT (LFMC) AND FITTINGS 

A. Manufacturers: 

1. ABB/Thomas & Betts 

2. Anamet Electrical 

3. Atkore American Flex AFC and Flexicon 

4. Electri-Flex Co 

5. Electroline 

6. Southwire Alflex 

7. or approved equal. 

B. Construction: Flexible steel, approved for conduit ground, zinc coated, threadless type formed 

from a continuous length of spirally wound, interlocked zinc coated strip steel and an extruded 

PVC cover. 
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C. Fittings and Conduit Bodies: 

1. Watertight, compression type, galvanized zinc coated cadmium plated malleable cast 

iron, UL listed. 

2. Fittings and conduit bodies shall include plastic or cast metal inserts supplied by the 

manufacturer to protect conductors from sharp edges. 

3. Manufacturers: 

a. ABB/Thomas & Betts 

b. Eaton/Crouse-Hinds 

c. Electroline 

d. Emerson Appleton & OZ Gedney 

e. Hubbell Raco and Killark 

f. NSI Bridgeport 

g. Orbit Industries  

h. Wesco Regal 

i. or approved equal. 

 

2.5 OUTLET BOXES 

A. Sheet Metal Outlet Boxes: ANSI/NEMA OS 1; galvanized steel, 16 gauge (approximately 

0.0625 inches), with 1/2-inch male fixture studs where required. 

B. Cast Boxes: NEMA FB1, Type FD, Aluminum, cast feralloy, or stainless steel deep type, 

gasketed cover, threaded hubs. 

2.6 ECONN; ELECTRICAL CONNECTION 

A. Electrical connection to equipment and motors, sized per Electrical Code. Coordinate 

requirements with contractor furnishing equipment or motor. Refer to specifications and 

general installation notes for terminations to motors. 

2.7 JB; PULL AND JUNCTION BOXES 

A. Sheet Metal Boxes: ANSI/NEMA OS 1; galvanized steel. 

B. Sheet metal boxes larger than 12 inches in any dimension that contain terminations or 

components: Continuous hinged enclosure with 1/4 turn latch and white back panel for 

mounting terminal blocks and electrical components. 

C. Cast Metal Boxes for Outdoor and Wet Location Installations: NEMA 250; Type 4 and Type 6, 

flat-flanged, surface-mounted junction box, UL listed as raintight. Galvanized cast iron box and 

cover with ground flange, neoprene gasket, and stainless steel cover screws. 

D. Flanged type boxes shall be used where installed flush in wall. 
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PART 3 - EXECUTION 

3.1 CONDUIT INSTALLATION SCHEDULE AND SIZING 

A. In the event the location of conduit installation represents conflicting installation requirements 

as specified in the following schedule, a clarification shall be obtained from theEngineer. If this 

Contractor is unable to obtain a clarification as outlined above, concealed rigid galvanized steel 

conduit installed per these specifications and the Electrical Code shall be required. 

B. Installation Schedule: Refer to drawings. 

C. Size conduit as shown on the drawings and specifications. Where not indicated in the contract 

documents, conduit size shall be according to the Electrical Code. Conduit and conductor sizing 

shall be coordinated to limit conductor fill to less than 40%, maintain conductor ampere 

capacity as required by the Electrical Code (to include enlarged conductors due to temperature 

and quantity derating values) and to prevent excessive voltage drop and pulling tension due to 

long conduit/conductor lengths. 

D. Minimum Conduit Size (Unless Noted Otherwise): 

1. Above Grade: 3/4 inch. (The use of 1/2 inch would be allowed for installation conduit to 

individual light switches, individual receptacles and individual fixture whips from 

junction box.) 

2. Below Grade 5' or less from Building Foundation: 3/4 inch.  

3. Below Grade More than 5' from Building Foundation: 3/4 inch.  

4. Controls Conduit: 1/2 inch. 

E. Conduit sizes shall change only at the entrance or exit to a junction box, unless specifically 

noted on the drawings. 

3.2 CONDUIT ARRANGEMENT 

A. In general, conduit shall be installed concealed in walls, in finished spaces and where possible 

or practical, or as noted otherwise. Conduit shall be installed parallel or perpendicular to walls, 

ceilings, and exposed structural members. In unfinished spaces, mechanical and utility areas, 

conduit may run either concealed or exposed as conditions dictate and as practical unless noted 

otherwise on drawings. Installation shall maintain headroom in exposed vicinities of pedestrian 

or vehicular traffic. 

B. Exposed conduit on exterior walls or above roof will not be allowed without prior written 

approval of Architect/Engineer. A drawing of the proposed routing and a photo of the location 

shall be submitted 14 days prior to start of conduit rough-in. Routing shall be shown on 

coordination drawings. 

C. Contractor shall adapt Contractor's work to the job conditions and make such changes as 

required and permitted by the Architect/Engineer, such as moving to clear beams and joists, 

adjusting at columns, avoiding interference with windows, etc., to permit the proper installation 

of other mechanical and/or electrical equipment. 
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D. Contractor shall cooperate with all contractors on the project. Contractor shall obtain details of 

other contractor's work to ensure fit and avoid conflict. Any expense due to the failure of This 

Contractor to do so shall be paid for in full by Contractor. The other trades involved as directed 

by the Architect/Engineer shall perform the repair of work damaged as a result of neglect or 

error by This Contractor. The resultant costs shall be borne by This Contractor. 

3.3 CONDUIT SUPPORT 

A. Conduit runs installed above a suspended ceiling shall be properly supported. In no case shall 

conduit rest on the suspended ceiling construction, nor utilize ceiling support system for 

conduit support. 

1. Support wire used to independently support raceway and wiring systems above 

suspending ceilings shall be supported on both ends, minimum 12 gauge suspended 

ceiling support wire, and distinguishable from ceiling support systems by color (field 

paint), tagging, or equivalent means. 

B. Conduit shall not be supported from ductwork, water, sprinkler piping, or other non-structural 

members, unless approved by the Architect/Engineer. All supports shall be from structural 

slabs, walls, structural members, and bar joists, and coordinated with all other applicable 

contractors, unless noted otherwise. 

C. Conduit shall be held in place by the correct size of galvanized one-hole conduit clamps, two-

hole conduit straps, patented support devices, clamp back conduit hangers, or by other means if 

called for on the drawings. 

D. Spring-steel conduit clips specifically designed for supporting single conduits or tubing may be 

used in lieu of malleable-iron hangers for 1-1/2" and smaller raceways serving lighting and 

receptacle branch circuits above accessible ceilings and for securing raceways to slotted 

channel and angle supports. 

E. Do not exceed 25 lbs. per hanger and a minimum spacing of 2'-0" on center when attaching to 

metal roof decking (excludes concrete on metal deck). This 25 lbs. load and 2'-0" spacing 

include adjacent electrical and mechanical items hanging from deck. If the hanger restrictions 

cannot be achieved, supplemental framing off steel framing will need to be added. 

F. Arrange supports in vertical runs so the weight of raceways and enclosed conductors is carried 

entirely by raceway supports, with no weight load on raceway terminals. 

G. Supports for metallic conduit shall be no greater than 10 feet. A smaller interval may be used if 

necessitated by building construction, but in no event shall support spans exceed the Electrical 

Code requirements. Conduit shall be securely fastened within 3 feet of each outlet box, junction 

box, device box, cabinet, or fitting. 

H. Supports of flexible conduit shall be within 12 inches of each outlet box, junction box, device 

box, cabinet, or fitting and at intervals not to exceed 4.5 feet. 



  

 

IMEG #26001283.00  26 05 33 - 8 

IDAS NCCF AHU Replacement  CONDUIT AND BOXES 

3.4 CONDUIT INSTALLATION 

A. Conduit Connections: 

1. Shorter than standard conduit lengths shall be cut square using industry standards. The 

ends of all conduits cut shall be reamed or otherwise finished to remove all rough edges. 

2. Metallic conduit connections in slab on grade installation shall be sealed and one coat of 

rust inhibitor primer applied after the connection is made. 

3. Where conduits with tapered threads cannot be coupled with standard couplings, then 

approved split or Erickson couplings shall be used. Running threads will not be 

permitted. 

B. Conduit Bends: 

1. Use a hydraulic one-shot conduit bender or factory elbows for bends in conduit 2" in size 

or larger. All steel conduit bending shall be done cold; no heating of steel conduit shall be 

permitted. 

2. A run of conduit shall not contain more than the equivalent of four (4) quarter bends (360 

degrees), including those bends located immediately at the outlet or body. 

3. Use conduit bodies to make sharp changes in direction (i.e. around beams). 

C. Conduit Placement: 

1. Conduit shall be mechanically continuous from source of current to all outlets. Conduit 

shall be electrically continuous from source of current to all outlets, unless a properly 

sized grounding conductor is routed within the conduit. All metallic conduits shall be 

bonded per the Electrical Code. 

2. Route exposed conduit and conduit above suspended ceilings (accessible or not) 

parallel/perpendicular to the building structural lines, and as close to building structure as 

possible. Wherever possible, route horizontal conduit runs above water and steam piping. 

3. Avoid moisture traps where possible. Where unavoidable, provide a junction box with 

drain fitting at conduit low point. 

4. All conduits through walls shall be grouted or sealed into openings. Where conduit 

penetrates firewalls and floors, seal with a UL listed sealant. Seal penetrations with 

intumescent caulk, putty, or sheet installed per manufacturer's recommendations. All 

materials used to seal penetrations of firewalls and floors shall be tested and certified as a 

system per ASTM E814 Standard for fire tests or through-penetration fire stops as 

manufactured by 3M or approved equal; refer to Section 26 05 03 for through penetration 

firestopping requirements. 

5. CONTRACTOR SHALL BE RESPONSIBLE FOR ALL OPENINGS REQUIRED IN 

MASONRY OR EXTERIOR WALLS UNDER THIS DIVISION. A QUALIFIED 

MASON AT THE EXPENSE OF THIS CONTRACTOR SHALL REPAIR ALL 

OPENINGS TO MATCH EXISTING CONDITIONS. 

6. Seal interior of conduit at exterior entries, air handling units, coolers/freezers, etc., and 

where the temperature differential can potentially be greater than 20F to prevent moisture 

penetration. Seal shall be placed where conduit enters warm space. Conduit seal fitting 

shall be a drain/seal, with sealing compound, identified for use with cable and raceway 

system. 

7. Contractor shall provide suitable mechanical protection around all conduits stubbed out 

from floors, walls or ceilings during construction to prevent bending or damaging of 

stubs due to carelessness with construction equipment. 
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3.5 CONDUIT TERMINATIONS 

A. Where conduit bonding is indicated or required in the contract documents, the bushings shall be 

a grounding type sized for the conduit and ground bonding conductor as manufactured by O-

Z/Gedney, Appleton, Thomas & Betts, Burndy, Regal, Orbit Industries or approved equal. 

B. Conduits with termination fittings shall be threaded for one (1) lock nut on the outside and one 

(1) lock nut and bushing on the inside of each box. 

C. Where conduits terminate in boxes with knockouts, they shall be secured to the boxes with lock 

nuts and provided with approved screw type tinned iron bushings or fittings with plastic inserts. 

D. Where conduits terminate in boxes, fittings, or bodies with threaded openings, they shall be 

tightly screwed against the shoulder portion of the threaded openings. 

E. Conduit terminations to all motors shall be made with flexible metallic conduit (FMC), unless 

noted otherwise. Final connections to roof exhaust fans, or other exterior motors and motors in 

damp or wet locations shall be made with liquidtight flexible metallic conduit (LFMC). Motors 

in hazardous areas, as defined in the Electrical Code, shall be connected using flexible conduit 

rated for the environment. Flexible conduit shall not exceed 6' in length. Route equipment 

ground conductors from circuit ground to motor ground terminal through flexible conduit. 

F. All conduit ends shall be sealed with plastic immediately after installation to prevent the 

entrance of any foreign matter during construction. The seals shall be removed and the conduits 

blown clear of all foreign matter prior to any wires or pull cords being installed. 

3.6 UNDERGROUND CONDUIT INSTALLATION 

A. Conduit Connections: 

1. Conduit joints in a multiple conduit run shall be staggered at least one foot apart. 

B. Conduit Bends (Lateral): 

1. Conduits shall have long sweep radius elbows instead of standard elbows wherever 

special bends are indicated and noted on the drawings, or as required by the manufacturer 

of the equipment or system being served. 

C. Conduit Elbows (vertical): 

1. Minimum metal or RTRC elbow radiuses shall be 30 inches for primary conduits (greater 

than 600V) and 18 inches for secondary conduits (less than 600V). Increase radius, as 

required, based on pulling tension calculation requirements. 

D. Expansion Fittings at Finished Grade: Provide underground raceways with an expansion fitting 

after emerging from finished grade and exterior equipment pads. Field locate the expansion 

fitting above and within 24 inches of finished grade. Raceways extending less than 12 inches 

above finished grade, transitioning to LFMC within 12 inches of finished grade, and interior 

concrete building slabs do not require an expansion fitting unless required by code. 
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E. Conduit Placement: 

1. Conduit runs shall be pitched a minimum of 4" per 100 feet to drain toward the 

terminations. Duct runs shall be installed deeper than the minimum wherever required to 

avoid any conflicts with existing or new piping, tunnels, etc. 

2. Before the Contractor pulls any cables into the conduit, Contractor shall have a mandrel 

1/4" smaller than the conduit inside diameter pulled through each conduit and if any 

concrete or obstructions are found, the Contractor shall remove them and clear the 

conduit. Spare conduit shall also be cleared of all obstructions. 

3.7 BOX INSTALLATION SCHEDULE 

A. Galvanized steel boxes may be used in: 

1. Concealed interior locations above ceilings and in hollow studded partitions. 

2. Exposed interior locations in mechanical rooms and in rooms without ceilings; higher 

than 8' above the highest platform level. 

3. Direct contact with concrete except slab on grade. 

B. Cast boxes shall be used in: 

1. Exterior locations. 

2. Wet locations. 

3.8 COORDINATION OF BOX LOCATIONS 

A. Provide electrical boxes as shown on the drawings, and as required for splices, taps, wire 

pulling, equipment connections, and code compliance. 

B. Electrical box locations shown on the Contract Drawings are approximate, unless dimensioned. 

Verify location of floor boxes and outlets in offices and work areas prior to rough-in. 

C. Locate and install boxes to allow access. Avoid interferences with ductwork, piping, structure, 

equipment, etc. Recessed luminaires shall not be used as access to outlet, pull, and junction 

boxes. Where installation is inaccessible, provide access doors. Coordinate locations and sizes 

of required access doors with the Architect/Engineer and General Contractor. 

D. Locate and install to maintain headroom and to present a neat appearance. 

3.9 OUTLET BOX INSTALLATION 

A. Do not install boxes back-to-back in walls. 

B. Mount at heights shown or noted on the drawings or as generally accepted if not specifically 

noted. 

C. Locate boxes in masonry walls to require cutting of masonry unit corner only. Coordinate 

masonry cutting to achieve neat openings for boxes. 

D. Provide knockout closures for unused openings. 

E. Support boxes independently of conduit. 
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F. Install boxes in walls without damaging wall insulation. 

G. Provide cast outlet boxes in exterior locations and wet locations, and where exposed rigid or 

intermediate conduit is used. 

3.10 PULL AND JUNCTION BOX INSTALLATION 

A. Locate pull boxes and junction boxes above accessible ceilings or in unfinished areas. 

B. Support pull and junction boxes independent of conduit. 

C. Do not install boxes back-to-back in walls. 

3.11 EXPOSED BOX INSTALLATION 

A. Boxes shall be secured to the building structure with proper size screws, bolts, hanger rods, or 

structural steel elements. 

B. On brick, block and concrete walls or ceilings, exposed boxes shall be supported with no less 

than two (2) Ackerman-Johnson, Paine, Phillips, or approved equal screw anchors or expansion 

shields and round head machine screws. Cast boxes shall not be drilled. 

C. On steel structures, exposed boxes shall be supported to the steel member by drilling and 

tapping the member and fastening the boxes by means of round head machine screws. 

D. Boxes may be supported on steel members by APPROVED beam clamps if conduit is 

supported by beam clamps. 

E. Boxes shall be fastened to wood structures by means of a minimum of two (2) wood screws 

adequately large and long to properly support. (Quantity depends on size of box.) 

F. Wood, plastic, or fiber plugs shall not be used. 

G. Explosive devices shall not be used. 

END OF SECTION 
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SECTION 26 05 53 - ELECTRICAL IDENTIFICATION 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Adhesive Markings and Field Labels 

B. Nameplates and Signs 

C. Product Colors 

1.2 RELATED SECTIONS AND WORK 

A. Section 26 05 00 - Basic Electrical Requirements 

1.3 REFERENCES 

A. NFPA 70E - Standard for Electrical Safety in the Workplace 

B. NFPA 70 - National Electrical Code (NEC) 

1.4 QUALITY ASSURANCE 

A. Electrical identification products shall be suitable for the environment installed. Identification 

labels damaged by the environment due to ultraviolet light fading, damp or wet conditions, 

physical damage, corrosion, or other conditions shall be replaced with labels suitable for the 

environment. 

PART 2 - PRODUCTS 

2.1 ADHESIVE MARKINGS AND FIELD LABELS 

A. Colored Adhesive Marking Tape for banding Raceways, Wires, and Cables: Self-adhesive 

vinyl tape not less than 3 mils thick by 1 inch to 2 inches in width. 

B. Wire/Cable Designation Tape Markers: Vinyl or vinyl-cloth, self-adhesive, wraparound, 

cable/conductor markers with preprinted numbers and letter. 

C. Text Sizes: 

1. The following information shall be used for text heights, fonts, and size, unless otherwise 

noted. 

a. Font: Normal 721 Swiss Bold 

b. Adhesive Labels: 3/16 inch minimum text height 

c. Vinyl / Plastic Laminate Labels: 3/4" inch minimum text height 
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2.2 NAMEPLATES AND SIGNS 

A. Engraved, Plastic-Laminated Labels, Signs and Instruction Plates: Engraving stock melamine 

plastic laminate, 1/16-inch minimum thick for signs up to 20 square inches, or 8 inches in 

length; 1/8 inch thick for larger sizes. Labels shall be punched for mechanical fasteners. 

B. Text Sizes: 

1. The following information shall be used for text heights, fonts, and size, unless otherwise 

noted. 

a. Text Height: 3/8 inch minimum 

C. Safety Signs: Comply with 29 CFR, Chapter XVII, Part 1910.145. 

D. Fasteners for Plastic-Laminated Signs; Self-tapping stainless steel screws or number 10/32 

stainless steel machine screws with nuts and flat and lock washers. 

2.3 PRODUCT COLORS 

A. Adhesive Markings and Field Labels: 

1. All Labels: Black letters on white face 

B. Box Covers: 

1. Box covers shall be painted to correspond with system type as follows: 

a. Normal Power and General: Silver 

b. Fire Alarm System: Red 

c. Temperature Controls: Refer to mechanical cover sheet for color 

C. Conductor Color Identification: Refer to Part 3 for additional information. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Sequence of Work: Where identification is to be applied to surfaces that require finish, install 

identification after completion of finish work. All mounting surfaces shall be cleaned and 

degreased prior to identification installation. 

B. Circuit Identification: Tag or label conductors as follows: 

1. Multiple Control Wiring and Communication/Signal Circuits in Same Enclosure: For 

control and communications/signal wiring, use wire/cable marking tape at terminations in 

wiring boxes, troughs, and control cabinets. Use consistent letter/number conductor 

designations throughout on wire/cable marking tape. 

2. Match identification markings with designations used in panelboards shop drawings, 

Contract Documents, and similar previously established identification schemes for the 

facility's electrical installations. 
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C. Apply circuit/control/item designation labels of engraved plastic laminate for pushbuttons, pilot 

lights, alarm/signal components, and similar items, except where labeling is specified 

elsewhere. 

D. Install labels parallel to equipment lines at locations as required and at locations for best 

convenience of viewing without interference with operation and maintenance of equipment. 

 

3.2 FEEDER AND BRANCH CIRCUIT DIRECTORIES 

A. Product: 

1. Adhesive labels and field markings 

3.3 RECEPTACLE COVER PLATES 

A. Product: 

1. Adhesive labels and field markings 

B. Identification material to be a clear, 3/8-inch Kroy tape or Brother self-laminating vinyl label 

with black letters. Embossed Dymo-Tape labels are not acceptable. Permanently affix 

identification label to cover plates, centered above the receptacle openings. 

C. Provide identification on all switch and receptacle cover plates. Identification shall indicate 

source and circuit number serving the device (e.g. "C1A #24"). 

3.4 BOX LABELING 

A. Products: 

1. Adhesive labels and field markings 

B. Identify Junction, Pull and Connection Boxes: Labeling shall be 3/8-inch Kroy tape OR Brother 

self-laminating vinyl label, letters/numbers. In rooms that are painted out, provide labeling on 

inside of cover. 

C. All junction, pull, and connection boxes shall be identified as follows: 

1. For power and lighting circuits, indicate system voltage and identity of contained circuits 

("120V, 1LA1-3,5,7"). 

3.5 CONDUCTOR COLOR CODING 

A. Products: 

1. All wire and cables shall be color coded by the manufacturer. 

B. Color coding shall be applied at all panels, switches, junction boxes, pull boxes, vaults, 

manholes etc., where the wires and cables are visible and terminations are made. The same 

color coding shall be used throughout the entire electrical system, therefore maintaining proper 

phasing throughout the entire project. 
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C. Colored cable ties shall be applied in groups of three ties of specified color to each conductor at 

each terminal or splice point starting 3 inches from the termination and spaced at 3- inches 

centers. Tighten to a snug fit and cut off excess length. 

D. Conductors shall be color coded as follows: 

1. 208Y/120 Volt, 4-Wire: 

a. A-Phase - Black 

b. B-Phase - Red 

c. C-Phase - Blue 

d. Neutral - White 

e. Ground Bond - Green 

2. Grounding Conductors: 

a. Equipment grounding conductors, main/system/supply-side bonding jumpers: 

Green. 

3.6 CONTROL EQUIPMENT IDENTIFICATION 

A. Products: 

1. Nameplates and signs 

B. Provide identification on the front of all control equipment such as combination starters, 

starters, VFDs, contactors, motor control centers, etc. 

C. Identification shall be provided for all connections to equipment furnished by this Contractor, 

other contractors, or the Owner. 

D. Labeling shall include: 

1. Equipment type and contract documents designation of equipment being served. 

2. Sample Label: 

 

EXHAUST FAN EF-1  

3.7 EQUIPMENT CONNECTION IDENTIFICATION 

A. Products: 

1. Nameplates and signs 

B. Provide identification for hard wired electrical connections to equipment such as disconnects 

switches, starters, etc. Plug and cord type connections do not require this specific label. 



  

 

IMEG #26001283.00  26 05 53 - 5 

IDAS NCCF AHU Replacement  ELECTRICAL IDENTIFICATION 

C. Identification shall be provided for all connections to equipment furnished by this Contractor, 

other contractors, or the Owner. The following list of equipment is specifically being listed to 

receive an equipment connection label; this list does not limit the equipment that shall receive a 

label: 

1. Mechanical heating, ventilation, and air conditioning equipment; chillers, boilers, pumps, 

air handing ventilation units, condensing units, unit heaters, and similar equipment 

D. Labeling shall include: 

1. Equipment type and contract documents designation of equipment being served 

2. Panel and circuit numbers(s) serving the equipment 

3. Sample Label: 

 

UNIT HEATER UH-1 

 

FED FROM "1HA1-1" 

 

END OF SECTION 
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SECTION 26 27 26 - WIRING DEVICES 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Receptacles (REC-#) 

1.2 QUALITY ASSURANCE 

A. Provide similar devices from a single manufacturer. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in the 

Electrical Code, by a testing agency to Authorities Having Jurisdiction and marked for intended 

use. 

C. Comply with the Electrical Code. 

1.3 REFERENCES 

A. NFPA 70 - National Electrical Code (NEC) 

B. UL 943 - Standard for Ground Fault Circuit Interrupters 

1.4 SUBMITTALS 

A. Submit product data under provisions of Section 26 05 00. 

PART 2 - PRODUCTS 

2.1 DEVICE COLOR 

A. All switch, receptacle, and outlet colors shall be gray, unless indicated otherwise. 

2.2 COVERPLATES 

A. Install nameplate identification as indicated in Section 26 05 53. 

2.3 RECEPTACLES 

A. Refer to Electrical Symbols List for device type. 

B. REC-DUP-W: NEMA 5-20R Weatherproof While-In-Use Ground Fault Duplex Receptacle: 

1. 125-volt, 20 amp, 3-wire grounding type with test and reset buttons in impact resistant 

thermoplastic face, weather resistant WR listed. Provide extra-duty NEMA 3R rated 

while-in-use cast aluminum outlet box hood. 
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2. Device shall perform self-test of GFCI circuitry in accordance with UL 943. 

a. Manufacturers: 

1) Hubbell GFRTW20 with aluminum housing WP826 

2) Leviton GFWT2 with aluminum housing M5979 

3) Pass & Seymour 2097TRWR with aluminum housing WIUCAST1 

4) Cooper WRSGF20 with aluminum housing WIUMV-1 

C. Back wired devices shall be complete with eight holes that are screw activated with metal 

clamps for connection to #12 or #10 copper conductors. 

D. Side wired devices shall have four binding screws that are undercut for positive wire retention. 

E. Ground fault circuit interrupter (GFCI) receptacles shall be listed and comply with UL 943 

requiring increased surge immunity, improved corrosion resistance, improved resistance to 

false tripping and diagnostic indication for miswiring if the line and load conductors are 

reversed during installation. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install convenience receptacles at elevations indicated in the General Installation Notes on the 

contract drawings. 

B. Install receptacles vertically with ground slot up or where indicated on the drawings, 

horizontally with ground slot to the left. 

C. Install nameplate identification to receptacle cover plates indicated. Identification shall identify 

panel name and circuit number. Refer to Specification Section 26 05 53 - Electrical 

Identification. 

D. Test receptacles for proper polarity, ground continuity and compliance with requirements. 

END OF SECTION 
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SECTION 26 28 16 - DISCONNECT SWITCHES 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Non-fusible switches 

B. Enclosures 

1.2 RELATED SECTIONS AND WORK 

A. Refer to the Disconnect and Starter Schedule for rating and configuration. 

1.3 REFERENCES 

A. NEMA KS 1 - Enclosed Switches 

1.4 SUBMITTALS 

A. Submit product data under provisions of Section 26 05 00. 

B. Product Data: For each type of enclosed switch, circuit breakers, accessory and component 

indicated, include dimensions, weights, and manufacturer's technical data on features, 

performance, and ratings. 

C. Electrical Characteristics: For each type of enclosed switch, enclosure types, current and 

voltage ratings, short-circuit current ratings, UL listing for series rating of installed devices, 

features, characteristics, ratings, and factory settings of individual overcurrent protective 

devices and auxiliary components. 

1.5 COORDINATION 

A. Coordinate layout and installation of switches, circuit breakers, and components with other 

construction, including conduit, piping, equipment, and adjacent surfaces. Maintain required 

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

PART 2 - PRODUCTS 

2.1 NON-FUSIBLE SWITCHES 

A. Acceptable Manufacturers: 

1. Square D 3110 Series 

2. Eaton DH Series 

3. ABB TH Series 

4. Siemens HNF / HF Series 
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B. DS-#; Non-fusible Switch Assemblies: NEMA KS 1; Type heavy duty, quick-make, quick-

break, load interrupter enclosed knife switch with externally operable handle interlocked to 

prevent opening front cover with switch in ON position without a tool. Handle lockable in OFF 

position. 

C. Enclosures: Type as indicated on the disconnect schedule. 

D. Accessories: Provide the following accessories. Refer to Disconnect Schedule for additional 

requirements for each application. 

1. Lockable 

2. Provide finger safe barriers for exposed line-side terminations and energized components 

when the switch is in the open position. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install disconnect switches where indicated on the drawings. 

B. Field coordinate installation with other contractors and equipment to maintain code required 

working space requirements. 

END OF SECTION 
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	SECTION 00 1113
	NOTICE TO BIDDERS
	RFB #950100-01
	The Iowa Department of Administrative Services will be receiving bids for removal and replacement of air handling units and condensers in living unit A and B located in the education building at North Central Correctional Facility, Rockwell City, Iowa 50579.
	The Iowa Department of Administrative Services anticipates construction to begin on September th, 2026 and end on November 17th, 2026.
	Bids must be received no later than 02:00 pm, Tuesday, June 9th, 2026. Late bids will not be considered. Bids shall be submitted on IMPACS Electronic Procurement System. The Bid shall be accompanied by a Bid Security as set forth in the Instructions to Bidders in the amount of 5% of the total bid amount. Each bid shall be accompanied by a bid bond, cashier’s check or a certified check drawn upon a solvent bank chartered under the laws of the United States of America.
	Bid Opening
	The time and place of bid opening will be held at https://teams.microsoft.com/meet/260450315214681?p=M77FLMZY30zZcolRAA Passcode: 260 450 315 214 681 and teleconference number +1 469-998-6043,,955484443# Conference ID: 955 484 443# at 3:00pm on June 9th, 2026
	The Iowa Department of Administrative Services reserves the right to reject any and all bids, and to waive irregularities and to accept a bid that is deemed in the best interest of the State of Iowa.
	Bidders must comply with all affirmative action/equal employment opportunity provisions of the State of Iowa and the Federal Government.
	This project is exempt from Iowa Sales Tax. Davis Bacon Wages will not apply to this project.
	Questions must be submitted by 2:00pm, May 28th, 2026, to the Issuing Officer.
	Bidding documents may stipulate a specific product. Substitute product will be considered if a written request is received by 2:00pm, May 28th, 2026, prior to bid opening.  Substitution requests will be considered for all products per Section 01 2500 Substitution Procedures, even if the specification does not include a statement such as “or equal,” “equal to,” “equivalent to,” or “basis of design,” unless otherwise noted.
	An optional Pre-Bid meeting will be held on Thursday, May 21st, 2026, at 10:00 am at North Central Correctional Facility at 313 Lanedale, Rockwell City, IA 50579. This meeting is not mandatory but is highly recommended.
	Bidding Documents, including drawing sheets bearing the project name DAS DOC NCCF Air Handler Replacement, Dated 04/29/2026 and the Project Manual prepared by IMEG Corp dated 04/29/2026, may be obtained from Rapids Reproductions by visiting https://rapidsrepro.com/  on Monday, May 11th, 2026.
	For further information regarding this project contact:
	Michael Bradbury – Issuing Officer
	Phone:  (515) 515-823-9327
	E-Mail:  construction.procurement@das.iowa.gov
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	PART 1 -  GENERAL
	1.01 DESCRIPTION
	A. The Owner and Contractor shall utilize Procore Technologies, Inc. Procore system for electronic submittal of all data and documents (unless specified otherwise by the owner’s representative) throughout the duration of the Contract. Procore is a web-based electronic media site that is hosted by Procore Technologies, Inc., utilizing their Procore web solution. Procore will be made available to all contractors’ project personnel, subcontractor personnel, suppliers, consultants and the Designer of Record. The joint use of this system is to facilitate; electronic exchange of information, automation of key processes, and overall management of the contract. Procore shall be the primary means of project information submission and management. When required by the Owners representative, paper documents will also be provided. In the event of discrepancy between the electronic version and paper documents, the paper documents will govern. Procore is a registered trademark of Procore Technologies, Inc.

	1.02 USER ACCESS LIMITATIONS
	A. The Owner’s Representative/Construction Manager will control the Contractor's access to Procore by allowing access and assigning user profiles to accepted Contractor personnel. User profiles will define levels of access into the system, determine assigned function-based authorizations (determines what can be seen) and user privileges (determines what they can do). Sub-contractors and suppliers will be given access to Procore through the Contractor. Entry of information exchanged and transferred between the Contractor and its sub-contractors and suppliers on Procore shall be the responsibility of the Contractor.

	1.03 AUTOMATED SYSTEM NOTIFICATION AND AUDIT LOG TRACKING
	A. Review comments made (or lack thereof) by the Owner on Contractor submitted documentation shall not relieve the Contractor from compliance with requirements of the Contract Documents. The Contractor is responsible for managing, tracking, and documenting the Work to comply with the requirements of the Contract Documents. Owner’s acceptance via automated system notifications or audit logs extends only to the face value of the submitted documentation and does not constitute validation of the Contractor's submitted information.

	1.04 SUBMITTALS
	A. See Section 01 3300 SUBMITTAL PROCEDURES:
	B. Preconstruction Submittals

	1.05 COMPUTER REQUIREMENTS
	A. The Contractor shall use computer hardware and software that meets the requirements of the Procore system as recommended by Procore Technologies, Inc. to access and utilize Procore. As recommendations are modified by Procore, the Contractor will upgrade their system(s) to meet the recommendations or better. Upgrading of the Contractor's computer systems will not be justification for a cost or time modification to the Contract. The contractor will ensure that connectivity to the Procore system (whether at the home office or job site) is accomplished through DSL, cable, T-1 or wireless communications systems. The minimum bandwidth requirement for using the system is 128kb/s. It is recommended a faster connection be used when uploading pictures and files into the system. Procore supports the current and prior two major versions of Chrome, Firefox, Internet Explorer, and Safari.
	B. The Contractor shall be responsible for the validity of their information placed in Procore and for the abilities of their personnel. Accepted users shall be knowledgeable in the use of computers, including Internet Browsers, email programs, cad drawing applications, and Adobe Portable Document Format (PDF) document distribution program. The Contractor shall utilize the existing forms in Procore to the maximum extent possible. If a form does not exist in Procore the Contractor must include a form of their own or provided by the Owner representative as an attachment to a submittal. Adobe PDF documents will be created through electronic conversion rather than optically scanned whenever possible. The Contractor is responsible for the training of their personnel in the use of Procore (outside what is provided by the owner) and the other programs indicated above as needed.
	C. User Access Administration: Provide a list of Contractor's key Procore personnel for the Owner's Representative acceptance. Contractor is responsible for adding and removing users from the system.  The Owners Representative reserves the right to perform a security check on all potential users. The Contractor will be allowed to add additional personnel and sub-contractors to Procore.

	1.06 CONNECTIVITY PROBLEMS
	A. Procore is a web-based environment and therefore subject to the inherent speed and connectivity problems of the Internet. The Contractor is responsible for its own connectivity to the Internet. Procore response time is dependent on the Contractor's equipment, including processor speed, Internet access speed, etc. and current traffic on the Internet. The Owner will not be liable for any delays associated from the usage of Procore including, but not limited to: slow response time, down time periods, connectivity problems, or loss of information. The contractor will ensure that connectivity to the Procore system (whether at the home office or job site) is accomplished through DSL, cable, T-1 or wireless communications systems. The minimum bandwidth requirement for using the system is 128kb/s. It is recommended a faster connection be used when uploading pictures and files into the system. Under no circumstances shall the usage of the Procore be grounds for a time extension or cost adjustment to the contract.

	1.07 TRAINING
	A. The Construction Manager shall provide the necessary training to the Prime Contractor.


	PART 2 -  PRODUCTS
	2.01 DESCRIPTION
	A. Procore project management application (no equal) Provided by Procore Technologies, Inc. www.Procore.com


	PART 3 -  EXECUTION
	3.01 PROCORE UTILIZATION
	A. Procore shall be utilized in connection with submittal preparation and information management required by Sections:
	B. Design Document Submittals
	C. Shop Drawings
	D. Product Data
	E. Samples
	F. Administrative Submittals
	G. Compliance Submittals
	H. Record and Closeout Submittals
	I. Financial Submittals
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