Addendum No. 1
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Page 1 of 1 Date * 4/20/2026
Project No. * 2024-DC048-002

Project * Henry Wade JIC
Air Handler Replacement

The following describes the Addendum Content - SPECIFICATIONS

¢ Bidder's Bid Form and Bid Form Appendices shall include the work described herein.
¢ Unless otherwise indicated, the work described herein shall comply with and be in conformance with the Bidding Documents.
Include incidental work required to properly complete this work, whether stated herein or not.

DOCUMENTS ISSUED

Project Manual Sections e (011000 Summary
013553 Security Procedures
230010 General Requirements for HVAC Systems

ITEM DESCRIPTIONS

ITEM 1

Revised work hours to 7:00am to 3:30pm weekdays

Project Manual Sections: 011000 Summary
013553 Security Procedures

ITEM 2

Independent Testing to be engaged by Contractor.

Project Manual Sections: 230010 General Requirements for HVAC Systems

END OF ADDENDUM No 1 SPECIFICATIONS



PROJECT MANUAL

FOR

HENRY WADE JJC AIR HANDLER REPLACEMENT

PROJECT NUMBER: 2024-DC048-002

DALLAS COUNTY FACILITIES MANAGEMENT
HENRY WADE JUVENILE JUSTICE CENTER
2600 LONE STAR DRIVE

DALLAS, TEXAS 75212

ISSUED FOR: ADDENDUM NO. 1; APRIL 20, 2026

PREPARED BY:

H=D



Issue for Construction

HED Project No.: 2024-DC048-002 Henry Wade JJC Air Handler Replacement

Project Title Page
000101 -2 December 5, 2025



Addendum No. 1

SECTION 000107
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SECTION 000110 - TABLE OF CONTENTS
PROCUREMENT AND CONTRACTING REQUIREMENTS
Division 00 -- Procurement and Contracting Requirements
000101 - Project Title Page
000107 - Seals Page
000110 - Table of Contents
000115 - List of Drawing Sheets
SPECIFICATIONS
Division 01 -- General Requirements
011000 — Summary
012000 - Price and Payment Procedures
012500 - Substitution Procedures
CSI 1.5C - Substitution Request Form (Sample) Pre-Bid
CSI 13.1A - Substitution Request Form (Sample) Post-Bid
013000 - Administrative Requirements
013000.01 - Administrative Requirements, Appendix 01
013000.02 - Administrative Requirements, Appendix 02
013216 - Construction Progress Schedule
013553 - Security Procedures
014000 - Quality Requirements
014100 - Regulatory Requirements
014216 - Definitions
015000 - Temporary Facilities and Controls
015213 - Field Offices and Sheds
015500 - Vehicular Access and Parking
016000 - Product Requirements

Addendum No. 1

Addendum No. 1

016116 - Volatile Organic Compound (VOC) Content Restrictions

017000 - Execution and Closeout Requirements
017800 - Closeout Submittals
017900 - Demonstration and Training
Division 02 -- Existing Conditions
024100 - Demolition

Henry Wade JJC Air Handler Replacement
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Division 03 -- Concrete (NOT USED)

Division 04 -- Masonry (NOT USED)

Division 05 -- Metals (NOT USED)

Division 06 -- Wood, Plastics, and Composites (NOT USED)

Division 07 -- Thermal and Moisture Protection (NOT USED)

Division 08 -- Openings (NOT USED)

Division 09 -- Finishes (NOT USED)

Division 10 -- Specialties (NOT USED)

Division 11 -- Equipment (NOT USED)

Division 12 -- Furnishings (NOT USED)

Division 13 -- Special Construction (NOT USED)

Division 14 -- Conveying Equipment (NOT USED)

Division 21 -- Fire Suppression (NOT USED)

Division 22 -- Plumbing (NOT USED)

Division 23 -- Heating, Ventilating, and Air-Conditioning (HVAC)
230010 - General Requirements for HVAC Systems
230593 - Testing, Adjusting, and Balancing for HVAC
230800 - Commissioning of HVAC
230923 - Direct-Digital Control System for HVAC - Schneider Electric
232113 - Hydronic Piping
232114 - Hydronic Specialties
233100 - HVAC Ducts and Casings
233300 - Air Duct Accessories
233419 - Smoke Control Systems
233600 - Air Terminal Units
237413 - Packaged Outdoor Central-Station Air-Handling Units

Division 25 -- Integrated Automation (NOT USED)

Division 26 -- Electrical
260519 - Low-Voltage Electrical Power Conductors and Cables
260526 - Grounding and Bonding for Electrical Systems
260529 - Hangers and Supports for Electrical Systems
260533.13 - Conduit for Electrical Systems
260533.16 - Boxes for Electrical Systems
260553 - Identification for Electrical Systems
262813 - Fuses
262816.16 - Enclosed Switches

Addendum No. 1
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Division 27 -- Communications (NOT USED)

Division 28 -- Electronic Safety and Security (NOT USED)
Division 31 -- Earthwork (NOT USED)

Division 32 -- Exterior Improvements (NOT USED)

Division 33 -- Utilities (NOT USED)

Division 34 -- Transportation (NOT USED)

Division 40 -- Process Integration (NOT USED)

Division 46 -- Water and Wastewater Equipment (NOT USED)
END OF SECTION 000110
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SECTION 000115
LIST OF DRAWING SHEETS

1.01 CONTRACT DRAWINGS

A. The following Drawings, marked and dated as noted below, form a part of the Contract

Documents:
1. Marked: Issued for: Issue for Construction
2. Dated: December 5, 2025
3. List: Refer to Drawing G-001 for complete list of drawings.
END OF SECTION 000115
Henry Wade JJC Air Handler Replacement HED Project No.: 2024-DC048-002
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SECTION 011000
SUMMARY

PART 1 GENERAL

1.01 PROJECT
A. Project Name: Henry Wade JJC Air Handler Replacement
B. Owner's Name: Dallas County Facilities Management.
C. Architect's Name: HED.

1.02 CONTRACT DESCRIPTION

A. Contract Type: A single prime contract based on a Stipulated Price as described in Document
005200 - Agreement Form.

1.03 DESCRIPTION OF ALTERATIONS WORK

A. Scope of demolition and removal work is indicated on Drawings and specified in Section
024100.

B. Scope of alterations new Work is indicated on Drawings.
1.04 OWNER OCCUPANCY

A. Owner intends to continue to occupy adjacent portions of the existing building during the entire
construction period.

B. Owner intends to occupy the Project upon Substantial Completion.
C. Cooperate with Owner to minimize conflict and to facilitate Owner's operations.
D. Schedule the Work to accommodate Owner occupancy.

1.05 CONTRACTOR USE OF SITE AND PREMISES

A. Construction Operations: Limited to areas noted on Drawings.
1. Locate and conduct construction activities in ways that will limit disturbance to site.

B. Arrange use of site and premises to allow:
1. Owner occupancy.
2. Work by Others.
3.  Work by Owner.
4. Use of site and premises by the public.

C. Provide access to and from site as required by law and by Owner:

1.  Emergency Building Exits During Construction: Keep all exits required by code open
during construction period; provide temporary exit signs if exit routes are temporarily
altered.

2. Do not obstruct roadways, sidewalks, or other public ways without permit.

D. Time Restrictions:
1. Limit conduct of the hours of 7~86-am-an O-Br-w S
‘heurs-may-be-eonsidered:. 7.00am and 3.30pm weekdays.
E. Utility Outages and Shutdown:
1. Limit disruption of utility services to hours the building is unoccupied.
2. Do not disrupt or shut down life safety systems, including but not limited to fire sprinklers
and fire alarm system, without 7 days notice to Owner and authorities having jurisdiction.
3. Prevent accidental disruption of utility services to other facilities.

Henry Wade JJC Air Handler Replacement HED Project No.: 2024-DC048-002
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1.06 WORK SEQUENCE

A. Coordinate construction schedule and operations with Owner.
PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED

END OF SECTION 011000

HED Project No.: 2024-DC048-002 Henry Wade JJC Air Handler Replacement
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SECTION 012000
PRICE AND PAYMENT PROCEDURES

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.
D.

Procedures for preparation and submittal of applications for progress payments.
Documentation of changes in Contract Sum and Contract Time.

Correlation of Contractor submittals based on changes.

Procedures for preparation and submittal of application for final payment.

1.02 SCHEDULE OF VALUES

A.
B.

C.

F.

G.

Use Schedule of Values Form: AIA G703, edition stipulated in the Agreement.

Electronic media printout including equivalent information will be considered in lieu of standard
form specified; submit draft to Architect for approval.

Forms filled out by hand will not be accepted.

Submit Schedule of Values in duplicate within 15 days after date of Owner-Contractor
Agreement.

Format: Utilize the Table of Contents of this Project Manual. Identify each line item with
number and title of the specification section. Identify site mobilization.

Include separately from each line item, a direct proportional amount of Contractor's overhead
and profit.

Revise schedule to list approved Change Orders, with each Application For Payment.

1.03 APPLICATIONS FOR PROGRESS PAYMENTS

A.
B.
C.

m

Payment Period: Submit at intervals stipulated in the Agreement.
Use Form AIA G702 and Form AIA G703, edition stipulated in the Agreement.

Electronic media printout including equivalent information will be considered in lieu of standard
form specified; submit sample to Architect for approval.

Forms filled out by hand will not be accepted.

For each item, provide a column for listing each of the following:
Iltem Number.

Description of work.

Scheduled Values.

Previous Applications.

Work in Place and Stored Materials under this Application.
Authorized Change Orders.

Total Completed and Stored to Date of Application.
Percentage of Completion.

. Balance to Finish.

10. Retainage.

CoNoOoORWN =

Execute certification by signature of authorized officer.

Use data from approved Schedule of Values. Provide dollar value in each column for each line
item for portion of work performed and for stored products.

List each authorized Change Order as a separate line item, listing Change Order number and
dollar amount as for an original item of work.

Henry Wade JJC Air Handler Replacement HED Project No.: 2024-DC048-002

Price and Payment Procedures
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Submit one electronic and three hard-copies of each Application for Payment.

When Architect requires substantiating information, submit data justifying dollar amounts in
question. Provide one copy of data with cover letter for each copy of submittal. Show
application number and date, and line item by number and description.

1.04 MODIFICATION PROCEDURES

A. For minor changes not involving an adjustment to the Contract Sum or Contract Time, Architect
will issue instructions directly to Contractor.

B. For other required changes, Architect will issue a document signed by Owner instructing
Contractor to proceed with the change, for subsequent inclusion in a Change Order.

1.  The document will describe the required changes and will designate method of
determining any change in Contract Sum or Contract Time.
2. Promptly execute the change.

C. For changes for which advance pricing is desired, Architect will issue a document that includes
a detailed description of a proposed change with supplementary or revised drawings and
specifications, a change in Contract Time for executing the change with a stipulation of any
overtime work required and the period of time during which the requested price will be
considered valid. Contractor shall prepare and submit a fixed price quotation within ____ days.

D. Computation of Change in Contract Amount: As specified in the Agreement and Conditions of
the Contract.

1. For change requested by Architect for work falling under a fixed price contract, the amount
will be based on Contractor's price quotation.

2. For change requested by Contractor, the amount will be based on the Contractor's request
for a Change Order as approved by Architect.

3. For pre-determined unit prices and quantities, the amount will be based on the fixed unit
prices.

4.  For change ordered by Architect without a quotation from Contractor, the amount will be
determined by Architect based on the Contractor's substantiation of costs as specified for
Time and Material work.

E. Substantiation of Costs: Provide full information required for evaluation.

1. Onrequest, provide the following data:

a. Quantities of products, labor, and equipment.
b. Taxes, insurance, and bonds.
c. Overhead and profit.
d. Justification for any change in Contract Time.
e. Credit for deletions from Contract, similarly documented.
2. Support each claim for additional costs with additional information:
a. Origin and date of claim.
b. Dates and times work was performed, and by whom.
c. Time records and wage rates paid.
d. Invoices and receipts for products, equipment, and subcontracts, similarly
documented.

3. For Time and Material work, submit itemized account and supporting data after completion
of change, within time limits indicated in the Conditions of the Contract.

F. After execution of Change Order, promptly revise Schedule of Values and Application for
Payment forms to record each authorized Change Order as a separate line item and adjust the
Contract Sum.

HED Project No.: 2024-DC048-002 Henry Wade JJC Air Handler Replacement
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G. Promptly revise progress schedules to reflect any change in Contract Time, revise sub-
schedules to adjust times for other items of work affected by the change, and resubmit.

H. Promptly enter changes in Project Record Documents.

1.05 APPLICATION FOR FINAL PAYMENT

A. Prepare Application for Final Payment as specified for progress payments, identifying total
adjusted Contract Sum, previous payments, and sum remaining due.

B. Application for Final Payment will not be considered until the following have been

accomplished:
1. All closeout procedures specified in Section 017000.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION - NOT USED
END OF SECTION 012000
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SECTION 012500
SUBSTITUTION PROCEDURES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Procedural requirements for proposed substitutions.
1.02 RELATED REQUIREMENTS
A. Section 013000 - Administrative Requirements: Submittal procedures, coordination.

B. Section 016000 - Product Requirements: Fundamental product requirements, product options,
delivery, storage, and handling.

C. Section 016116 - Volatile Organic Compound (VOC) Content Restrictions: Restrictions on
emissions of indoor substitute products.

1.03 DEFINITIONS

A. Substitutions: Changes from Contract Documents requirements proposed by Contractor to

materials, products, assemblies, and equipment.

1. Substitutions for Cause: Proposed due to changed Project circumstances beyond
Contractor's control.
a. Unavailability.
b. Regulatory changes.

2. Substitutions for Convenience: Proposed due to possibility of offering substantial
advantage to the Project.
a. Substitution requests offering advantages solely to the Contractor will not be

considered.

1.04 REFERENCE STANDARDS

A. CSI/CSC Form 1.5C - Substitution Request (During the Bidding/Negotiating Stage); Current
Edition.

B. CSI/CSC Form 13.1A - Substitution Request (After the Bidding/Negotiating Phase); Current
Edition.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 GENERAL REQUIREMENTS

A. A Substitution Request for products, assemblies, materials, and equipment constitutes a

representation that the submitter:

1.  Has investigated proposed product and determined that it meets or exceeds the quality
level of the specified product, equipment, assembly, or system.

2. Agrees to provide the same warranty for the substitution as for the specified product.

3. Agrees to provide same or equivalent maintenance service and source of replacement
parts, as applicable.

4.  Agrees to coordinate installation and make changes to other work that may be required for
the work to be complete, with no additional cost to Owner.

5. Waives claims for additional costs or time extension that may subsequently become
apparent.

6. Agrees to reimburse Owner and Architect for review or redesign services associated with
re-approval by authorities.

B. A Substitution Request for specified installer constitutes a representation that the submitter:

Henry Wade JJC Air Handler Replacement HED Project No.: 2024-DC048-002

Substitution Procedures
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1. Has acted in good faith to obtain services of specified installer, but was unable to come to
commercial, or other terms.

C. Document each request with complete data substantiating compliance of proposed substitution
with Contract Documents. Burden of proof is on proposer.
1. Show compliance with requirements for substitutions and the following, as applicable.

a.
b.

el

Statement indicating why specified material or product cannot be provided.
Coordination information, including a list of changes or modifications needed to other
parts of the Work and to construction performed by Owner and separate contractors,
that will be necessary to accommodate proposed substitution.

Detailed comparison of significant qualities of proposed substitution with those of the
Work specified. Significant qualities may include attributes such as performance,
weight, size, durability, visual effect, and specific features and requirements
indicated.

Product Data, including drawings and descriptions of products and fabrication and
installation procedures.

Samples, where applicable or requested.

List of similar installations for completed projects with project names and addresses
and names and addresses of architects and owners.

Material test reports from a qualified testing agency indicating and interpreting test
results for compliance with requirements indicated.

Research/evaluation reports evidencing compliance with building code in effect for
Project, from a model code organization acceptable to authorities having jurisdiction.
Detailed comparison of Contractor's Construction Schedule using proposed
substitution with products specified for the Work, including effect on the overall
Contract Time. If specified product or method of construction cannot be provided
within the Contract Time, include letter from manufacturer, on manufacturer's
letterhead, stating lack of availability or delays in delivery.

Cost information, including a proposal of change, if any, in the Contract Sum.
Contractor's certification that proposed substitution complies with requirements in the
Contract Documents and is appropriate for applications indicated.

Contractor's waiver of rights to additional payment or time that may subsequently
become necessary because of failure of proposed substitution to produce indicated
results.

Note explicitly any non-compliant characteristics.
Product Presentation: If requested by Architect, conduct a presentation at the Architect's

office to prove appropriateness to the specified product.

D. Content: Include information necessary for tracking the status of each Substitution Request,
and information necessary to provide an actionable response.
1. Forms indicated in the Project Manual are adequate for this purpose, and must be used.

E. Limit each request to a single proposed substitution item.
1. Submit an electronic document, combining the request form with supporting data into
single document.

3.02 SUBSTITUTION PROCEDURES DURING PROCUREMENT

A. Submittal Time Restrictions:
1. Owner will consider requests for substitutions only if submitted as "Voluntary Substitution"
submitted with a bid.

HED Project No.: 2024-DC048-002 Henry Wade JJC Air Handler Replacement
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2. Substitutions submitted by Bidders at the time of “Bid Submission” to the Construction
Manager as "Voluntary Substitutions" will be considered during the Bidding review and
negotiation process. If a substitution is accepted, an Addendum/Bulletin will be issued
incorporating such substitution.

B. Submittal Form (before award of contract) to support "Voluntary Substitution" included with bid:
1. Submit substitution requests by completing CSI/CSC Form 1.5C - Substitution Request.
See this form for additional information and instructions. Use only this form; other forms
of submission are unacceptable.

3.03 SUBSTITUTION PROCEDURES DURING CONSTRUCTION

A. Submittal Form (after award of contract):
1. Submit substitution requests by completing CSI/CSC Form 13.1A - Substitution Request
(After Bidding/Negotiating). See this form for additional information and instructions. Use
only this form; other forms of submission are unacceptable.

B. Submit request for Substitution for Cause within 14 days of discovery of need for substitution,
but not later than 14 days prior to time required for review and approval by Architect, in order to
stay on approved project schedule.

C. Submit request for Substitution for Convenience within 14 days of discovery of its potential
advantage to the project, but not later than 14 days prior to time required for review and
approval by Architect, in order to stay on approved project schedule.

1. In addition to meeting general documentation requirements, document how the requested
substitution benefits the Owner through cost savings, time savings, greater energy
conservation, or in other specific ways.

2. Document means of coordinating of substitution item with other portions of the work,
including work by affected subcontractors.

3. Bear the costs engendered by proposed substitution of:

a. Owner's compensation to the Architect for any required redesign, time spent
processing and evaluating the request.

D. Substitutions will not be considered under one or more of the following circumstances:
1. When they are indicated or implied on shop drawing or product data submittals, without
having received prior approval.
2.  Without a separate written request.
3. When acceptance will require revisions to Contract Documents.

3.04 RESOLUTION

A. Architect may request additional information and documentation prior to rendering a decision.
Provide this data in an expeditious manner.
B. Architect will notify Contractor in writing of decision to accept or reject request.
1. Architect's decision following review of proposed substitution will be noted on the
submitted form.
3.05 ACCEPTANCE

A. Accepted substitutions change the work of the Project. They will be documented and
incorporated into work of the project by Change Order, Construction Change Directive,
Architectural Supplementary Instructions, or similar instruments provided for in the Conditions
of the Contract.

3.06 CLOSEOUT ACTIVITIES
A. See Section 017800 - Closeout Submittals, for closeout submittals.

Henry Wade JJC Air Handler Replacement HED Project No.: 2024-DC048-002
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B. Include completed Substitution Request Forms as part of the Project record. Include both
approved and rejected Requests.

END OF SECTION 012500
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g‘ Sl SUBSTITUTION
4 REQUEST

(During the Bidding/Negotiating Stage)

Project: Substitution Request Number:
From:

To: Date:
A/E Project Number:

Re: Contract For:

Specification Title: Description:

Section: Page: Article/Paragraph:

Proposed Substitution:
Manufacturer: Address: Phone:
Trade Name: Model No.:

Attached data includes product description, specifications, drawings, photographs, and performance and test data adequate for evaluation of
the request; applicable portions of the data are clearly identified.

Attacﬁled data also includes a description of changes to the Contract Documents that the proposed substitution will require for its proper
installation.

The Undersigned certifies:

*  Proposed substitution has been fully investigated and determined to be equal or superior in all respects to specified product.

e Same warranty will be furnished for proposed substitution as for specified product.

e Same maintenance service and source of replacement parts, as applicable, is available.

e Proposed substitution will have no adverse effect on other trades and will not affect or delay progress schedule.

¢ Proposed substitution does not affect dimensions and functional clearances.

e Payment will be made for changes to building design, including A/E design, detailing, and construction costs caused by the
substitution.

Submitted by:

Signed by:

Firm:

Address:

Telephone:

A/E’s REVIEW AND ACTION

[J Substitution approved - Make submittals in accordance with Specification Section 01 33 00 Submittal Procedures.

[J Substitution approved as noted - Make submittals in accordance with Specification Section 01 33 00 Submittal Procedures.
[J Substitution rejected - Use specified materials.

[J Substitution Request received too late - Use specified materials.

Signed by: Date:

Supporting Data Attached: [ Drawings O Product Data 00 Samples O Tests [J Reports O

© Copyright 2017, CSI, Page  of Form Version: October 2017
110 South Union St., Suite 100, Alexandria, VA 22314 CSI Form 1.5C
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g‘ s I SUBSTITUTION
A REQUEST

(After the Bidding/Negotiating Phase)

Project: Substitution Request Number:
From:
To: Date:

A/E Project Number:

Re: Contract For:
Specification Title: Description:
Section: Page: Article/Paragraph:

Proposed Substitution:

Manufacturer: Address: Phone:
Trade Name: Model No.:
Installer: Address: Phone:

History: [ New product [J 1-4yearsold [J5-10yearsold [J More than 10 years old

Differences between proposed substitution and specified product:

UJ Point-by-point comparative data attached — REQUIRED BY A/E

Reason for not providing specified item:

Similar Installation:

Project: Architect:

Address: Owner:

Date Installed:

Proposed substitution affects other parts of Work:  [J No O Yes; explain

Savings to Owner for accepting substitution: S ).
Proposed substitution changes Contract Time: [ No [JYes [Add] [Deduct] days.
Supporting Data Attached: ~ [IDrawings OProduct Data ] Samples O] Tests [J Reports O

© Copyright 2017, CSI, Page  of Form Version: October 2017

110 S. Union St., Suite 100, Alexandria, VA 22314 CSIForm 13.1A



SUBSTITUTION

REQUEST
(After the Bidding/Negotiating Phase — Continued)

The Undersigned certifies:

* Proposed substitution has been fully investigated and determined to be equal or superior in all respects to specified product.

» Same warranty will be furnished for proposed substitution as for specified product.

* Same maintenance service and source of replacement parts, as applicable, is available.

* Proposed substitution will have no adverse effect on other trades and will not affect or delay progress schedule.

¢ Cost data as stated above is complete. Claims for additional costs related to accepted substitution which may subsequently become
apparent are to be waived.

* Proposed substitution does not affect dimensions and functional clearances.

¢ Payment will be made for changes to building design, including A/E design, detailing, and construction costs caused by the substitution.

¢ Coordination, installation, and changes in the Work as necessary for accepted substitution will be complete in all respects.

Submitted by:

Signed by:

Firm:

Address:

Telephone:

Attachments: [

A/E’s REVIEW AND RECOMMENDATION

00 Approve Substitution - Make submittals in accordance with Specification Section 01 33 00 Submittal Procedures.

[J Approve Substitution as noted - Make submittals in accordance with Specification Section 01 33 00 Submittal Procedures.
[J Reject Substitution - Use specified materials.

[J Substitution Request received too late - Use specified materials.

Signed by: Date:

OWNER'S REVIEW AND ACTION

[J Substitution approved - Make submittals in accordance with Specification Section 01 33 00 Submittal Procedures. Prepare Change
Order.

OJ Substitution approved as noted - Make submittals in accordance with Specification Section 01 33 00 Submittal Procedures. Prepare
Change Order.

[J Substitution rejected - Use specified materials.

Signed by: Date:
Additional Comments: OContractor OISubcontractor UISupplier OManufacturer LJA/E
© Copyright 2017, CSI, Page  of Form Version: October 2017

110 S. Union St., Suite 100, Alexandria, VA 22314 CSIForm 13.1A
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SECTION 013000
ADMINISTRATIVE REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

—TI@TmMOOW®

General administrative requirements.

Preconstruction meeting.

Progress meetings.

Contractor's daily reports.

Coordination drawings.

Submittals for review, information, and project closeout.
Number of copies of submittals.

Requests for Information (RFI) procedures.

Submittal procedures.

1.02 RELATED REQUIREMENTS

A
B.
C.

Section 016000 - Product Requirements: General product requirements.
Section 017000 - Execution and Closeout Requirements: Additional coordination requirements.

Section 017800 - Closeout Submittals: Project record documents; operation and maintenance
data; warranties and bonds.

1.03 REFERENCE STANDARDS

A

AIA G716 - Request for Information; 2004.

1.04 GENERAL ADMINISTRATIVE REQUIREMENTS

A.

B.

Comply with requirements of Section 017000 - Execution and Closeout Requirements for
coordination of execution of administrative tasks with timing of construction activities.

Make the following types of submittals to Architect:
Requests for Information (RFI).

Requests for substitution.

Shop drawings, product data, and samples.

Test and inspection reports.

Delegated Design data.

Manufacturer's instructions and field reports.
Applications for payment and change order requests.
Progress schedules.

. Coordination drawings.

10. Correction Punch List and Final Correction Punch List for Substantial Completion.
11. Closeout submittals.

©CNOGOR LN~

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 PRECONSTRUCTION MEETING

A. Schedule meeting after Notice of Award.
B. Attendance Required:
1.  Owner.
Henry Wade JJC Air Handler Replacement HED Project No.: 2024-DC048-002
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2. Architect.
3. Contractor.
C. Agenda:

1. Execution of Owner-Contractor Agreement.

2. Submission of executed bonds and insurance certificates.

3. Distribution of Contract Documents.

4. Submission of list of subcontractors, list of products, schedule of values, and progress
schedule.

5.  Submission of initial Submittal schedule.

6. Designation of personnel representing the parties to Contract, Owner and Architect.

7. Procedures and processing of field decisions, submittals, substitutions, applications for
payments, proposal request, Change Orders, inspection requests, post approval
documents and Contract closeout procedures.

8.  Scheduling.

D. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.02 PROGRESS MEETINGS

A. Schedule and administer meetings throughout progress of the work at maximum bi-monthly
intervals.

B. Make arrangements for meetings, prepare agenda with copies for participants, preside at
meetings.

C. Attendance Required:

1. Contractor.
2. Owner.
3. Architect.
4. Special consultants.
5.  Contractor's superintendent.
6. Major subcontractors.
D. Agenda:
1. Review minutes of previous meetings.
2. Review of work progress.
3. Field observations, problems, and decisions.
4. Identification of problems that impede, or will impede, planned progress.
5. Review of submittals schedule and status of submittals.
6. Maintenance of progress schedule.
7. Corrective measures to regain projected schedules.
8. Planned progress during succeeding work period.
9. Maintenance of quality and work standards.
10. Effect of proposed changes on progress schedule and coordination.
11. Other business relating to work.

E. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.03 DAILY CONSTRUCTION REPORTS

A. Include only factual information. Do not include personal remarks or opinions regarding
operations and/or personnel.
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B. In addition to transmitting electronically a copy to Owner and Architect, submit two printed
copies at weekly intervals.
1. Submit in format acceptable to Owner.

C. Prepare a daily construction report recording the following information concerning events at
Project site and project progress:

Date.

High and low temperatures, and general weather conditions.

List of subcontractors at Project site.

List of separate contractors at Project site.

Safety, environmental, or industrial relations incidents.

Meetings and significant decisions.

Stoppages, delays, shortages, and losses. Include comparison between scheduled work

activities (in Contractor's most recently updated and published schedule) and actual

activities. Explain differences, if any. Note days or periods when no work was in progress

and explain the reasons why.

8. Directives and requests of Authority(s) Having Jurisdiction (AHJ).

9. Change Orders received and implemented.

10. Testing and/or inspections performed.

11. Signature of Contractor's authorized representative.

3.04 COORDINATION DRAWINGS
A. Provide information required by Project Coordinator for preparation of coordination drawings.

NoOokwh=~

B. Review drawings prior to submission to Architect.
3.05 REQUESTS FOR INFORMATION (RFI)

A. Definition: A request seeking one of the following:

1. Aninterpretation, amplification, or clarification of some requirement of Contract
Documents arising from inability to determine from them the exact material, process, or
system to be installed; or when the elements of construction are required to occupy the
same space (interference); or when an item of work is described differently at more than
one place in Contract Documents.

2. Aresolution to an issue which has arisen due to field conditions and affects design intent.

B. Whenever possible, request clarifications at the next appropriate project progress meeting, with
response entered into meeting minutes, rendering unnecessary the issuance of a formal RFI.

C. Preparation: Prepare an RFI immediately upon discovery of a need for interpretation of
Contract Documents. Failure to submit a RFI in a timely manner is not a legitimate cause for
claiming additional costs or delays in execution of the work.

1. Prepare a separate RFI for each specific item.
a. Review, coordinate, and comment on requests originating with subcontractors and/or
materials suppliers.
b. Do not forward requests which solely require internal coordination between
subcontractors.
2. Prepare in a format and with content acceptable to Owner.
a. Use AIA G716 - Request for Information .
3. Combine RFI and its attachments into a single electronic file. PDF format is preferred.

D. Reason for the RFI: Prior to initiation of an RFI, carefully study all Contract Documents to
confirm that information sufficient for their interpretation is definitely not included.
1. Include in each request Contractor's signature attesting to good faith effort to determine
from Contract Documents information requiring interpretation.

Henry Wade JJC Air Handler Replacement HED Project No.: 2024-DC048-002
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Unacceptable Uses for RFIs: Do not use RFls to request the following:

a. Approval of submittals (use procedures specified elsewhere in this section).

b. Approval of substitutions (see Section - 016000 - Product Requirements)

c. Changes that entail change in Contract Time and Contract Sum (comply with
provisions of the Conditions of the Contract).

d. Different methods of performing work than those indicated in the Contract Drawings
and Specifications (comply with provisions of the Conditions of the Contract).

Improper RFls: Requests not prepared in compliance with requirements of this section,

and/or missing key information required to render an actionable response. They will be

returned without a response, with an explanatory notation.

Frivolous RFls: Requests regarding information that is clearly indicated on, or reasonably

inferable from, Contract Documents, with no additional input required to clarify the

question. They will be returned without a response, with an explanatory notation.

a. The Owner reserves the right to assess the Contractor for the costs (on time-and-
materials basis) incurred by the Architect, and any of its consultants, due to
processing of such RFls.

E. Content: Include identifiers necessary for tracking the status of each RFI, and information
necessary to provide an actionable response.

1.

abkown

Official Project name and number, and any additional required identifiers established in
Contract Documents.

Owner's, Architect's, and Contractor's names.

Discrete and consecutive RFI number, and descriptive subject/title.

Issue date, and requested reply date.

Reference to particular Contract Document(s) requiring additional
information/interpretation. Identify pertinent drawing and detail number and/or
specification section number, title, and paragraph(s).

Annotations: Field dimensions and/or description of conditions which have engendered
the request.

Contractor's suggested resolution: A written and/or a graphic solution, to scale, is
required in cases where clarification of coordination issues is involved, for example;
routing, clearances, and/or specific locations of work shown diagrammatically in Contract
Documents. If applicable, state the likely impact of the suggested resolution on Contract
Time or the Contract Sum.

F. Attachments: Include sketches, coordination drawings, descriptions, photos, submittals, and
other information necessary to substantiate the reason for the request.

G. RFILog: Prepare and maintain a tabular log of RFls for the duration of the project.

gl own =

Indicate current status of every RFIl. Update log promptly and on a regular basis.
Note dates of when each request is made, and when a response is received.
Highlight items requiring priority or expedited response.

Highlight items for which a timely response has not been received to date.
Identify and include improper or frivolous RFls.

H. Review Time: Architect will respond and return RFls to Contractor within 5 working days of
receipt. For the purpose of establishing the start of the mandated response period, RFls
received after 12:00 noon will be considered as having been received on the following regular
working day.

1.

Response period may be shortened or lengthened for specific items, subject to mutual
agreement, and recorded in a timely manner in progress meeting minutes.
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Responses: Content of answered RFls will not constitute in any manner a directive or

authorization to perform extra work or delay the project. If in Contractor's belief it is likely to

lead to a change to Contract Sum or Contract Time, promptly issue a notice to this effect, and

follow up with an appropriate Change Order request to Owner.

1.  Response may include a request for additional information, in which case the original RFI
will be deemed as having been answered, and an amended one is to be issued forthwith.
Identify the amended RFI with an R suffix to the original number.

2. Do not extend applicability of a response to specific item to encompass other similar
conditions, unless specifically so noted in the response.

3. Upon receipt of a response, promptly review and distribute it to all affected parties, and
update the RFI Log.

4. Notify Architect within seven calendar days if an additional or corrected response is
required by submitting an amended version of the original RFI, identified as specified
above.

3.06 SUBMITTAL SCHEDULE

A.

Submit to Architect for review a schedule for submittals in tabular format.

1. Submit at the same time as the preliminary schedule.

a. Include submittals required during the first 60 days of construction. List those
submittals required to maintain orderly progress of the Work and those required early
because of long lead time for manufacture or fabrication.

b. Submit revised submittal schedule to reflect changes in current status and timing for
submittals concurrently with the first complete submittal of Contractor's construction
schedule.

2. Coordinate with Contractor's construction schedule and schedule of values.

3. Format schedule to allow tracking of status of submittals throughout duration of
construction.

4. Arrange information to include scheduled date for initial submittal, specification number
and title, submittal category (for review or for information), description of item of work
covered, role and name of subcontractor, and scheduled date of fabrication.

5. Account for time required for preparation, review, manufacturing, fabrication and delivery
when establishing submittal delivery and review deadline dates.

a. For assemblies, equipment, systems comprised of multiple components and/or
requiring detailed coordination with other work, allow for additional time to make
corrections or revisions to initial submittals, and time for their review.

3.07 SUBMITTALS FOR REVIEW

A.

When the following are specified in individual sections, submit them for review:
1. Product data.

2. Shop drawings.

3. Samples for selection.

4. Samples for verification.

Submit to Architect for review for the limited purpose of checking for compliance with
information given and the design concept expressed in Contract Documents.

Samples will be reviewed for aesthetic, color, or finish selection.

After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES
article below and for record documents purposes described in Section 017800 - Closeout
Submittals.

3.08 SUBMITTALS FOR INFORMATION
A. When the following are specified in individual sections, submit them for information:
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Design data.

Sustainability design submittals and reports.
Certificates.

Test reports.

Inspection reports.

Manufacturer's instructions.

Manufacturer's field reports.

Qualification data.

. Maintenance data.

10. Other types indicated.

©CNOOR LN~

B. Submit for Architect's knowledge as contract administrator or for Owner.
3.09 SUBMITTALS FOR PROJECT CLOSEOUT

A. Submit Correction Punch List for Substantial Completion.

B. Submit Final Correction Punch List for Substantial Completion.

C. When the following are specified in individual sections, submit them at project closeout in
compliance with requirements of Section 017800 - Closeout Submittals:

1 Project record documents.

2.  Operation and maintenance data.

3. Warranties.

4. Bonds.

5.  Other types as indicated.

D. Submit for Owner's benefit during and after project completion.
3.10 NUMBER OF COPIES OF SUBMITTALS

A. Electronic Documents: Submit one electronic copy in PDF format via e-mail; an electronically-
marked up file will be returned. Create PDFs at native size and right-side up; illegible files will
be rejected.

1. Contractor shall retain one copy of file as an electronic Project record document file at the
Project Site. Use only final action submittals that are marked with approval notation from
Architect's action stamp.

B. Samples: Submit the number specified in individual specification sections; one of which will be
retained by Architect.
1.  After review, produce duplicates.
2. Retained samples will not be returned to Contractor unless specifically so stated.

3.11 SUBMITTAL PROCEDURES

A. General Requirements:
1. Use a separate transmittal for each item.
2. Submission of separate specification sections in one submittal is not allowed unless
materials specified in separate sections are integral to the submittal.
3. Submit separate packages of submittals for review and submittals for information, when
included in the same specification section.
4.  Transmit using approved form.

a. Refer to Section 013300.03, “Administrative Requirements, Appendix 03", for a
sample transmittal form that contains all information required. The sample transmittal
form is available in Microsoft Word format for Contractor’s use. Contractor’'s form may
be used if all required information is provided.

HED Project No.: 2024-DC048-002 Henry Wade JJC Air Handler Replacement
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5. Sequentially identify each item. For revised submittals use original number and a
sequential numerical suffix.

6. Identify: Project; Contractor; subcontractor or supplier; pertinent drawing and detail
number; and specification section number and article/paragraph, as appropriate on each
copy.

7.  Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of
products required, field dimensions, adjacent construction work, and coordination of
information is in accordance with the requirements of the work and Contract Documents.
a. Submittals from sources other than the Contractor, or without Contractor's stamp will

not be acknowledged, reviewed, or returned.

8. Deliver or transmit submittal on date noted in submittal schedule, unless an earlier date
has been agreed to by all affected parties, and is of the benefit to the project. Assemble
each submittal individually and appropriately for transmittal and handling. Transmit each
submittal using a transmittal form. Transmittal must be electronically signed by the
Contractor certifying submittal, to the best of the Contractor’s knowledge, is in compliance
with Contract Documents except as noted. Architect will return without review submittals
received from sources other than Contractor.

a. Place a permanent label or title block on each submittal item for identification.

b. Refer to Appendix 013300.02, “Contractor's Submittal Label Information”, for sample
label. Sample is shown completely filled out for clarification. Size of label is optional
but all information shown shall be included and shall be easily read.

c. Assemble complete submittal package into a single indexed file incorporating
submittal requirements of a single Specification Section and transmittal form with
links enabling navigation to each item.

d. Deliver hard copy or sample submittals to Architect at business address; Attention:
Contract Administration.

e. Send submittals in electronic format via email to Architect.

9.  Schedule submittals to expedite the Project, and coordinate submission of related items.
Time for review shall commence on Architect's receipt of submittal. No extension of the
Contract Time will be authorized because of failure to transmit submittals enough in
advance of the Work to permit processing, including resubmittals.

a. For each submittal and re-submittal for review, allow 10 working days excluding
delivery time to and from the Contractor.

b. For sequential reviews involving Architect's consultants, Owner, or another affected
party, allow an additional 7 working days.

1)  Architect reserves the right to withhold action on a submittal requiring
coordination with other submittals until related submittals are received.

c. For sequential reviews involving approval from authorities having jurisdiction (AHJ), in
addition to Architect's approval, allow an additional 30 calendar days.

d. Submittals received by 10:00 am will be marked as received on that day. Submittals
received after 10:00 am will be marked as received on the next working day.

10. Identify variations from Contract Documents and product or system limitations that may be
detrimental to successful performance of the completed work.

11. Identify options requiring selection by Architect.

12. Provide space on label or beside title block for Contractor review stamps. Include the
following information for processing and recording action taken:

a. Project name.

b. Architect’s project number and Owner’s account/project number, if applicable.

c. Date.

d. Name and address of Architect.

Henry Wade JJC Air Handler Replacement HED Project No.: 2024-DC048-002

Administrative Requirements
December 5, 2025 013000 -7



Issue for Construction

13.

14.

15.

16.

17.

e. Name and address of Contractor.

f. ~ Name and address of subcontractor.

g- Name and address of supplier.

h. Name of manufacturer.

i.  Number and title of appropriate Specification Section.

j-  Drawing number and detail references, as appropriate.

k. Name of drawing preparer not initials.

I.  Name of person and company preparing submittals.

m. Other necessary identification.

When revised for resubmission, identify all changes made since previous submission.
a. Reviewing of resubmitted Shop Drawings by the Architect shall be limited to required

corrections only, and the Contractor or Subcontractor by resubmitting shall be held to
represent that the resubmitted Shop Drawings contain no other alterations, additions
or deletions. If additional changes have been made, same shall be specifically noted
and described on the Shop Drawing and/or in the covering transmittal.

b. Architect’s services beyond those stipulated in the Owner/Architect Agreement may
be a cause for the Owner to impose reimbursement by the Contractor for these
additional services performed by the Architect. As a guide to establish limits of these
services and provide a base for the Contractor to use in preparing its Bid, the
following limits shall apply:

1)  Up to two (2) reviews for each Shop Drawing, Product Data item, Sample and
similar submittals.

Distribute reviewed submittals. Instruct parties to promptly report inability to comply with

requirements.

Incomplete submittals will not be reviewed, unless they are partial submittals for distinct

portion(s) of the work, and have received prior approval for their use.

Submittals not requested will be recognized, and will be returned "Submittal Not

Requested (SNR)".

Fabrication commenced prior to completion of review by Architect shall be at the sole risk

of the Contractor.

B. Product Data Procedures:

1.
2.
3.
4.

5.

Submit only information required by individual specification sections.

Collect required information into a single submittal.

Submit concurrently with related shop drawing submittal unless partial submittals for
portions of the Work are indicated on approved submittal schedule.

Do not submit (Material) Safety Data Sheets for materials or products.

a. Submit Material Data Safety Sheets to Owner if requested.

Submit sustainable design reporting submittals under separate cover.

C. Shop Drawing Procedures:

1.

2.

3.

Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting
Contract Documents and coordinating related work.

Use of reproductions of Contract Documents in digital data form to create shop drawings
is only permitted with Architect approval.

Generic, non-project-specific information submitted as shop drawings do not meet the
requirements for shop drawings.

D. Samples Procedures:

1.

Transmit related items together as single package.

2. Identify each item to allow review for applicability in relation to shop drawings showing
installation locations.
HED Project No.: 2024-DC048-002 Henry Wade JJC Air Handler Replacement
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3. Include with transmittal high-resolution image files of samples to facilitate electronic review
and approval. Provide separate submittal page for each item image.

3.12 SUBMITTAL REVIEW

A. Submittals for Review: Architect will review each submittal, and approve, or take other
appropriate action.
B. Submittals for Information: Architect will acknowledge receipt, but will take no other action.
C. Architect's actions will be reflected by marking each returned submittal using virtual stamp on
electronic submittals.
1. Refer to Section 013300.01, “Administrative Requirements Appendix 01”, for sample
action stamp.
2. Notations may be made directly on submitted items and/or listed on appended Submittal
Review cover sheet.
D. Architect's and consultants' actions on items submitted for review:
1. Authorizing purchasing, fabrication, delivery, and installation:
a. "Reviewed (R)", or language with same legal meaning.
1) Proceed on Basis of Information Received.
b. "Reviewed as Noted (RAN)", or language with same legal meaning.
1) Proceed on Basis of Revised Information Noted.
c. "Reviewed and Resubmit for Record (RRR)", or language with same legal meaning.
1)  Resubmit corrected item, with review notations acknowledged and incorporated.
Resubmit separately, or as part of project record documents.
d. "Submittal Not Requested, Not Reviewed (SNR)" , or language with same legal
meaning.
2. Not Authorizing fabrication, delivery, and installation:
a. "Provide as Specified (PAS)".
1)  Work shall not proceed based on non-specified information submitted.
Resubmit.
b. "Revise and Resubmit (RR)".
1)  Work shall not proceed based on information submitted. Resubmit.
E. Architect's and consultants' actions on items submitted for information:
1.  Items for which no action was taken:
a. "Received" - to notify the Contractor that the submittal has been received for record
only.
2. Items for which action was taken:
a. "Reviewed" - no further action is required from Contractor.
END OF SECTION 013000
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SECTION 013000.01 - ADMINISTRATIVE REQUIREMENTS APPENDIX 01

ARCHITECT'S ACTION STAMP SAMPLE

M=

Submittal Review

Architect/Engineer’s raview is for general conformance with the desian concept and

the intent of the contract decuments. Markings or comments shall not be construed as

relieving the Contractor frorm compliance with the project plans and specifications, nor

departure therefrom, The Contractor remains responsible for details and accuracy, This
review does not authorize any additional cost or schedule change. Refer 1o the Contract

Documents relative to submittals for clarification of Contractor responsibility

HED Project Number/Name:

Submittal Number:

Discipline Reviewer Date Remarks Attached
A+D |}
Civil / Site |
Structural [ ]
Interiors =
Mechanical |
Electrical O
=]

I:I Reviewed (R) |:|
Work May Proceed

Reviewed & Resubmit for Record
(RRR)

Woeork May Proceed. Revise &
Resubmit for Record.

I:I Reviewed as Noted (RAN)
Work May Proceed on Basis of
Revised Information Noted

L]

Revise & Resubmit (RR)

Work Shall Not Proceed Based
on Information Submitted. Revise
& Resubmit.

Submittal Not Requested / Not
Reviewed (SNR)

Provide as Specified (PAS)
Werk Shall Not Proceed Based
on Non-Specified Information
Submitted. Revise & Resubmit.

Final Action / Selection for Contractor:

Final Review By:

Date:

END OF SECTION 013000.01
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SECTION 013000.02 - ADMINISTRATIVE REQUIREMENTS APPENDIX 02

CONTRACTOR'S SUBMITTAL LABEL INFORMATION SAMPLE

Project Project Name
Architect's Project No. Project Number
Date Date
Architect HED
Address
City, State, Zip
General Contractor (Construction Name
Manager) Address
Address, phone number City, State, Zip Phone
Subcontractor Name
Address, phone number Address
City, State, Zip Phone
Supplier/Manufacturer Name
Address, phone number Address
City, State, Zip Phone
Drawn By (name, not initials) Name

Specification No. and Title

081113, Hollow Metal Doors and Frames

Drawing No. A-1
Detail Reference (if applicable) 1/A-501
Name of person and company Name
preparing submittal Company

END OF SECTION 013000.02
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SECTION 013216
CONSTRUCTION PROGRESS SCHEDULE

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Preliminary schedule.
B. Construction progress schedule, bar chart type.
1.02 RELATED SECTIONS
A. Section 011000 - Summary: Work sequence.
1.03 SUBMITTALS
A. Within 10 days after date of Agreement, submit preliminary schedule.
B. If preliminary schedule requires revision after review, submit revised schedule within 10 days.
1.04 SCHEDULE FORMAT

A. Listings: In chronological order according to the start date for each activity. Identify each
activity with the applicable specification section number.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 PRELIMINARY SCHEDULE
A. Prepare preliminary schedule in the form of a horizontal bar chart.
3.02 CONTENT

A. Show complete sequence of construction by activity, with dates for beginning and completion of
each element of construction.

B. Identify each item by specification section number.

C. Show accumulated percentage of completion of each item, and total percentage of Work
completed, as of the first day of each month.

D. Provide legend for symbols and abbreviations used.
3.03 BAR CHARTS
A. Include a separate bar for each major portion of Work or operation.
B. Identify the first work day of each week.
3.04 REVIEW AND EVALUATION OF SCHEDULE
A. Participate in joint review and evaluation of schedule with Architect at each submittal.
B. Evaluate project status to determine work behind schedule and work ahead of schedule.
C. After review, revise as necessary as result of review, and resubmit within 10 days.
3.05 UPDATING SCHEDULE
A. Maintain schedules to record actual start and finish dates of completed activities.

B. Indicate progress of each activity to date of revision, with projected completion date of each
activity.

C. Annotate diagrams to graphically depict current status of Work.

D. Identify activities modified since previous submittal, major changes in Work, and other
identifiable changes.

Henry Wade JJC Air Handler Replacement HED Project No.: 2024-DC048-002
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E. Indicate changes required to maintain Date of Substantial Completion.
F. Submit reports required to support recommended changes.

3.06 DISTRIBUTION OF SCHEDULE
A. Distribute copies of updated schedules to Contractor's project site file, to subcontractors,
suppliers, Architect, Owner, and other concerned parties.
B. Instruct recipients to promptly report, in writing, problems anticipated by projections indicated in
schedules.
END OF SECTION 013216
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SECTION 013553
SECURITY PROCEDURES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Security measures including formal security program, entry control, personnel identification,
guard service, and miscellaneous restrictions.

1.02 SECURITY PROGRAM

A. Protect Work , existing premises and Owner's operations from theft, vandalism, and
unauthorized entry.

B. Initiate program in coordination with Owner's existing security system at project mobilization.
1.03 ENTRY CONTROL

A. Restrict entrance of persons and vehicles into Project site and existing facilities.

B. Allow entrance only to authorized persons with proper identification.

C. Maintain log of workers and visitors, make available to Owner on request.

D.

All hand tools and personal equipment must be taken by workers, kept safe in a secure and
locked space away from easy access, or when leaving the project site.

1.04 PERSONNEL IDENTIFICATION

A. All contractor and sub-contractors workers will need to fill out Dallas County Sheriff's
Deparment Security Check form, Dallas County Fire Marshal security background check forms
and Texas Juvenile Justice Department's background check, including finger printing.

B. Provide identification badge to each person authorized to enter premises.

C. Badge To Include: Personal photograph, name, assigned number , expiration date and
employer.

D. Maintain a list of accredited persons, submit copy to Owner on request.
E. Require return of badges at expiration of their employment on the Work.
1.05 GUARD SERVICE

A. Owner to provide uniformed armed guard service to provide watch persons at site during
contractor crew working hours.

B. All contractor's crews will need to be escorted at all times.
1.06 RESTRICTIONS
A. Work hours limited to between the hours of 7:00 am and 4:003:30. pm Monday thorugh Friday.
B. Do no work on Saturdays and Sundays.
PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED
END OF SECTION 013553
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SECTION 014000
QUALITY REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

—TI@TmMOOW®

Submittals.

Quality assurance.

References and standards.

Inspection agencies and services.

Contractor's design-related professional design services.
Control of installation.

Tolerances.

Manufacturers' field services.

Defect Assessment.

1.02 RELATED REQUIREMENTS

A
B.
C.

Section 013000 - Administrative Requirements: Submittal procedures.
Section 014216 - Definitions.
Section 016000 - Product Requirements: Requirements for material and product quality.

1.03 DEFINITIONS

A

B.

C.

Contractor's Quality Control Plan: Contractor's management plan for executing the Contract for
Construction.

Contractor's Professional Delegated Design Services: Design of some aspect or portion of the
project by party other than the design professional of record. Provide these services as part of
the Contract for Construction.

1. Design Services Types Required:

a. Design-Related: Design services explicitly required to be performed by another
design professional due to highly-technical and/or specialized nature of a portion of
the project. Services primarily involve engineering analysis, calculations, and design,
and are not intended to alter the aesthetic aspects of the design.

Delegated Design Data: Design-related, signed and sealed drawings, calculations,
specifications, certifications, shop drawings and other submittals provided by Contractor, and
prepared directly by, or under direct supervision of, appropriately licensed design professional.

1.04 CONTRACTOR'S DESIGN-RELATED PROFESSIONAL DESIGN SERVICES

A.

B.

Coordination: Contractor's professional design services are subject to requirements of project's
Conditions for Construction Contract.

Base design on performance and/or design criteria indicated in individual specification sections.
1. Submit a Request for Interpretation to Architect if the criteria indicated are not sufficient to
perform required design services.

Scope of Contractor's Professional Design Services: Provide for the following items of work:

1. Structural Design of Metal Framing: As described in Section 054000 - Cold-Formed Metal
Framing.

2. Structural Design of Metal Fabrications: As described in Section 055000 - Metal
Fabrications.
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3. System Design: As described in Section 230913 - Instrumentation and Control Devices
for HVAC.

4. System Design: As described in Section 230923 - Direct-Digital Control System for

HVAC.
5. Written Sequence of Operation: Include entire HVAC system and each piece of
equipment, as described in Section 230993 - Sequence of Operations for HYAC Controls.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Delegated Designer's Qualification Statement: Submit for Architect's knowledge as contract
administrator, or for Owner's information.

1. Include information for each individual professional responsible for producing, or
supervising production of, design-related professional services provided by Contractor.
a. Full name.

b. Professional licensure information.
c. Statement addressing extent and depth of experience specifically relevant to design
of items assigned to Contractor.

C. Delegated Design Data: Submit for Architect's knowledge as contract administrator for the
limited purpose of assessing compliance with information given and the design concept
expressed in the Contract Documents, or for Owner's information.

1. Include calculations that have been used to demonstrate compliance to performance and
regulatory criteria provided, and to determine design solutions.

2. Include required product data and shop drawings.

3. Include a statement or certification attesting that design data complies with criteria
indicated, such as building codes, loads, functional, and similar engineering requirements.

4. Include signature and seal of design professional responsible for allocated design services
on calculations and drawings.

D. Test Reports: After each test/inspection, promptly submit two copies of report to Architect and
to Contractor.

1. Include:

a. Date issued.

b. Project title and number.

c. Name of inspector.

d. Date and time of sampling or inspection.

e. ldentification of product and specifications section.
f.  Location in the Project.

g. Type of test/inspection.

h. Date of test/inspection.

i.  Results of test/inspection.

j-  Compliance with Contract Documents.

k. When requested by Architect, provide interpretation of results.

2. Test report submittals are for Architect's knowledge as contract administrator for the
limited purpose of assessing compliance with information given and the design concept
expressed in the Contract Documents, or for Owner's information.

E. Certificates: When specified in individual specification sections, submit certification by the
manufacturer and Contractor or installation/application subcontractor to Architect, in quantities
specified for Product Data.

1. Indicate material or product complies with or exceeds specified requirements. Submit
supporting reference data, affidavits, and certifications as appropriate.
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2. Certificates may be recent or previous test results on material or product, but must be
acceptable to Architect.

Manufacturer's Instructions: When specified in individual specification sections, submit printed
instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the
Owner's information. Indicate special procedures, perimeter conditions requiring special
attention, and special environmental criteria required for application or installation.

Manufacturer's Field Reports: Submit reports for Architect's benefit as contract administrator or

for Owner.

1. Submit for information for the limited purpose of assessing compliance with information
given and the design concept expressed in the Contract Documents.

Erection Drawings: Submit drawings for Architect's benefit as contract administrator or for

Owner.

1. Submit for information for the limited purpose of assessing compliance with information
given and the design concept expressed in the Contract Documents.

1.06 QUALITY ASSURANCE

A.

Testing Agency Qualifications:
1. Prior to start of work, submit agency name, address, and telephone number, and names
of full time registered Engineer and responsible officer.

Designer Qualifications: Where professional engineering design services and design data
submittals are specifically required of Contractor by Contract Documents, provide services of a
Professional Engineer experienced in design of this type of work and licensed in the State in
which the Project is located.

1.07 REFERENCES AND STANDARDS

A.

For products and workmanship specified by reference to a document or documents not
included in the Project Manual, also referred to as reference standards, comply with
requirements of the standard, except when more rigid requirements are specified or are
required by applicable codes.

Comply with reference standard of date of issue current on date of Contract Documents, except
where a specific date is established by applicable code.

Obtain copies of standards where required by product specification sections.

Maintain copy at project site during submittals, planning, and progress of the specific work, until
Substantial Completion.

Should specified reference standards conflict with Contract Documents, request clarification
from Architect before proceeding.

Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor
those of Architect shall be altered from Contract Documents by mention or inference otherwise
in any reference document.

1.08 TESTING AND INSPECTION AGENCIES AND SERVICES

A. Contractor shall employ and pay for services of an independent testing agency to perform
specified testing.
B. Employment of agency in no way relieves Contractor of obligation to perform Work in
accordance with requirements of Contract Documents.
C. Contractor Employed Agency:
1. Laboratory: Authorized to operate in the State in which the Project is located.
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PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 CONTROL OF INSTALLATION

A.

B.
C.

G.

Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce work of specified quality.

Comply with manufacturers' instructions, including each step in sequence.

Should manufacturers' instructions conflict with Contract Documents, request clarification from
Architect before proceeding.

Comply with specified standards as minimum quality for the work except where more stringent
tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

Have work performed by persons qualified to produce required and specified quality.

Verify that field measurements are as indicated on shop drawings or as instructed by the
manufacturer.

Secure products in place with positive anchorage devices designed and sized to withstand
stresses, vibration, physical distortion, and disfigurement.

3.02 TOLERANCES

A.

B.

C.

Monitor fabrication and installation tolerance control of products to produce acceptable Work.
Do not permit tolerances to accumulate.

Comply with manufacturers' tolerances. Should manufacturers' tolerances conflict with
Contract Documents, request clarification from Architect before proceeding.

Adjust products to appropriate dimensions; position before securing products in place.

3.03 TESTING AND INSPECTION

A. See individual specification sections for testing and inspection required.
B. Testing Agency Duties:
1. Provide qualified personnel at site. Qualifications to be submitted for personnel wokring at
site. Cooperate with Architect and Contractor in performance of services.
2.  Perform specified sampling and testing of products in accordance with specified
standards.
3. Ascertain compliance of materials and mixes with requirements of Contract Documents.
4. Promptly notify Architect and Contractor of observed irregularities or non-compliance of
Work or products.
5. Perform additional tests and inspections required by Architect.
6. Submit reports of all tests/inspections specified.
C. Limits on Testing/Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract
Documents.
2. Agency may not approve or accept any portion of the Work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the Work.
D. Contractor Responsibilities:
1. Deliver to agency at designated location, adequate samples of materials proposed to be
used that require testing, along with proposed mix designs.
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2. Cooperate with laboratory personnel, and provide access to the Work and to
manufacturers' facilities.
3. Provide incidental labor and facilities:
a. To provide access to Work to be tested/inspected.
b. To obtain and handle samples at the site or at source of Products to be
tested/inspected.
c. To facilitate tests/inspections.
d. To provide storage and curing of test samples.
4. Notify Architect and laboratory 24 hours prior to expected time for operations requiring
testing/inspection services.
5. Employ services of an independent qualified testing laboratory and pay for additional
samples, tests, and inspections required by Contractor beyond specified requirements.
6. Arrange with Owner's agency and pay for additional samples, tests, and inspections
required by Contractor beyond specified requirements.

E. Re-testing required because of nhon-compliance with specified requirements shall be performed
by the same agency on instructions by Architect.

F. Re-testing required because of non-compliance with specified requirements shall be paid for by
Contractor.

3.04 MANUFACTURERS' FIELD SERVICES

A. When specified in individual specification sections, require material or product suppliers or
manufacturers to provide qualified staff personnel to observe site conditions, conditions of
surfaces and installation, quality of workmanship, start-up of equipment, test, adjust, and
balance equipment as applicable, and to initiate instructions when necessary.

B. Report observations and site decisions or instructions given to applicators or installers that are
supplemental or contrary to manufacturers' written instructions.

3.05 DEFECT ASSESSMENT
A. Replace Work or portions of the Work not complying with specified requirements.

B. If, in the opinion of Architect, it is not practical to remove and replace the work, Architect will
direct an appropriate remedy or adjust payment.

END OF SECTION 014000
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SECTION 014100
REGULATORY REQUIREMENTS

PART 1 GENERAL
1.01 SUMMARY OF REFERENCE STANDARDS

A.

moow

m

Regulatory requirements applicable to this project are the following:

ADA Standards - 2010 ADA Standards for Accessible Design; 2010.

29 CFR 1910 - Occupational Safety and Health Standards; Current Edition.
ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

ICC (IFC) - International Fire Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

ICC (IBC) - International Building Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

ICC (IPC) - International Plumbing Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

ICC (IMC) - International Mechanical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

ICC (IFGC) - International Fuel Gas Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

ICC (IECC) - International Energy Conservation Code; Most Recent Edition Adopted by
Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

1.02 RELATED REQUIREMENTS

A.

Section 014000 - Quality Requirements.

1.03 QUALITY ASSURANCE

A.

Contractor's Designer Qualifications: Refer to Section - 014000 - Quality Requirements.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED

END OF SECTION 014100
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SECTION 014216
DEFINITIONS

PART 1 GENERAL

1.01 SUMMARY
A. This section supplements the definitions contained in the General Conditions.
B. Other definitions are included in individual specification sections.

1.02 DEFINITIONS
A. Furnish: To supply, deliver, unload, and inspect for damage.

B. Install: To unpack, assemble, erect, apply, place, finish, cure, protect, clean, start up, and
make ready for use.

C. Product: Material, machinery, components, equipment, fixtures, and systems forming the work
result. Not materials or equipment used for preparation, fabrication, conveying, or erection and
not incorporated into the work result. Products may be new, never before used, or re-used
materials or equipment.

D. Project Manual: The book-sized volume that includes the procurement requirements (if any),
the contracting requirements, and the specifications.

E. Provide: To furnish and install.
F. Supply: Same as Furnish.
PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED
END OF SECTION 014216
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SECTION 015000
TEMPORARY FACILITIES AND CONTROLS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Temporary telecommunications services.
B. Temporary sanitary facilities.
C. Security requirements.
D. Waste removal facilities and services.
1.02 RELATED REQUIREMENTS
A. Section 013553 - Security Procedures
B. Section 015100 - Temporary Utilities.
C. Section 015213 - Field Offices and Sheds.
D. Section 015500 - Vehicular Access and Parking.
E. Section 015813 - Temporary Project Signage.
1.03 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

B. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions and Elements; 2023.

1.04 TEMPORARY UTILITIES - SEE SECTION 015100

A. Owner will provide the following:
1.  Electrical power and metering, consisting of connection to existing facilities.

B. Provide and pay for all electrical power, lighting, water, heating and cooling, and ventilation
required for construction purposes.

C. Existing facilities may not be used.
D. Use trigger-operated nozzles for water hoses, to avoid waste of water.
1.05 TELECOMMUNICATIONS SERVICES

A. Provide, maintain, and pay for telecommunications services to field office at time of project
mobilization.

B. Telecommunications services shall include:
1. Windows-based personal computer dedicated to project telecommunications, with
necessary software and laser printer.
2. Telephone Land Lines: One line, minimum; one handset per line.
3. Internet Connections: Minimum of one; DSL modem or faster.

1.06 TEMPORARY SANITARY FACILITIES
A. Provide and maintain required facilities and enclosures. Provide at time of project mobilization.
B. Use of existing facilities is not permitted.
C. Maintain daily in clean and sanitary condition.
D. Atend of construction, return facilities to same or better condition as originally found.
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1.07 BARRIERS

A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas
that could be hazardous to workers or the public, to allow for owner's use of site and to protect
existing facilities and adjacent properties from damage from construction operations and
demolition.

B. Provide barricades and covered walkways required by governing authorities for public rights-of-
way and for public access to existing building.

C. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.

1.08 FENCING
A. Provide 6 foot (1.8 m) high fence around construction site; equip with vehicular and pedestrian

gates with locks.

1.09 SECURITY - SEE SECTION 013553

A.

B.

Provide security and facilities to protect Work, existing facilities, and Owner's operations from
unauthorized entry, vandalism, or theft.

Coordinate with Owner's security program.

1.10 WASTE REMOVAL

A.

B.

E.

See Section 017419 - Construction Waste Management and Disposal, for additional
requirements.

Provide waste removal facilities and services as required to maintain the site in clean and
orderly condition.

Provide containers with lids. Remove trash from site periodically.

If materials to be recycled or re-used on the project must be stored on-site, provide suitable
non-combustible containers; locate containers holding flammable material outside the structure
unless otherwise approved by the authorities having jurisdiction.

Open free-fall chutes are not permitted. Terminate closed chutes into appropriate containers
with lids.

1.11 FIELD OFFICES - SEE SECTION 015213

A.

B.
C.

Office: Weathertight, with lighting, electrical outlets, heating, cooling equipment, and equipped
with sturdy furniture, drawing rack, and drawing display table.

Provide space for Project meetings, with table and chairs to accommodate 6 persons.
Locate offices a minimum distance of 30 feet (10 m) from existing and new structures.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED

END OF SECTION 015000
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SECTION 015213
FIELD OFFICES AND SHEDS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Temporary field offices for use of Contractor.
1.02 RELATED REQUIREMENTS
A. Section 011000 - Summary: use of premises and responsibility for providing field offices.

B. Section 015000 - Temporary Facilities and Controls:
1. Temporary telecommunications services for administrative purposes.
2. Temporary sanitary facilities required by law.

1.03 USE OF EXISTING FACILITIES
A. Existing facilities shall not be used for field offices.
PART 2 PRODUCTS
2.01 MATERIALS, EQUIPMENT, FURNISHINGS
A. Materials, Equipment, Furnishings: Serviceable, new or used, adequate for required purpose.
2.02 CONTRACTOR OFFICE AND FACILITIES
A. Size: For Contractor's needs and to provide space for project meetings.
B. Telephone: As specified in Section 015000.

C. Furnishings in Meeting Area: Conference table and chairs to seat at least eight persons; racks
and files for Contract Documents, submittals, and project record documents.

D. Other Furnishings: Contractor's option.
PART 3 EXECUTION
3.01 INSTALLATION

A. Install office spaces ready for occupancy 15 days after date fixed in Notice to Proceed.
3.02 MAINTENANCE AND CLEANING

A. Weekly janitorial services for offices; periodic cleaning and maintenance for offices.

B. Maintain approach walks free of mud, water, and snow.

END OF SECTION 015213
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SECTION 015500
VEHICULAR ACCESS AND PARKING

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Access roads.
Parking.
Existing pavements and parking areas.
Construction parking controls.
Haul routes.
Maintenance.

@mMmMOoOOm

Removal, repair.
H. Mud from site vehicles.
1.02 RELATED REQUIREMENTS
A. Section 011000 - Summary: For access to site, work sequence, and occupancy.
PART 2 PRODUCTS
PART 3 EXECUTION
3.01 ACCESS ROADS
A. Use of existing on-site streets and driveways for construction traffic is permitted.
B. Tracked vehicles not allowed on paved areas.
3.02 PARKING
A. Use of designated areas of existing parking facilities by construction personnel is permitted.
3.03 CONSTRUCTION PARKING CONTROL

A. Control vehicular parking to prevent interference with public traffic and parking, access by
emergency vehicles, and Owner's operations.

B. Monitor parking of construction personnel's vehicles in existing facilities. Maintain vehicular
access to and through parking areas.

C. Prevent parking on or adjacent to access roads or in non-designated areas.
3.04 HAUL ROUTES
A. Confine construction traffic to designated haul routes.

B. Provide traffic control at critical areas of haul routes to regulate traffic, to minimize interference
with public traffic.

3.05 MAINTENANCE

A. Maintain traffic and parking areas in a sound condition free of excavated material, construction
equipment, products, mud, snow, and ice.

B. Maintain existing paved areas used for construction; promptly repair breaks, potholes, low
areas, standing water, and other deficiencies, to maintain paving and drainage in original, or
specified, condition.

3.06 REMOVAL, REPAIR
A. Repair existing facilities damaged by use, to original condition.
B. Remove equipment and devices when no longer required.

Henry Wade JJC Air Handler Replacement HED Project No.: 2024-DC048-002

Vehicular Access and Parking
December 5, 2025 015500 - 1



Issue for Construction

C. Repair damage caused by installation.
3.07 MUD FROM SITE VEHICLES
A. Provide means of removing mud from vehicle wheels before entering streets.
END OF SECTION 015500
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SECTION 016000
PRODUCT REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES
A.

@mmOoOOow

General product requirements.

Re-use of existing products.

Transportation, handling, storage and protection.

Product option requirements.

Substitution limitations.

Procedures for Owner-supplied products.

Maintenance materials, including extra materials, spare parts, tools, and software.

1.02 RELATED REQUIREMENTS
A

B.
C.

D.

Section 012500 - Substitution Procedures: Substitutions made during procurement and/or
construction phases.

Section 014000 - Quality Requirements: Product quality monitoring.

Section 016116 - Volatile Organic Compound (VOC) Content Restrictions: Requirements for
VOC-restricted product categories.

Section 017419 - Construction Waste Management and Disposal: Waste disposal
requirements potentially affecting product selection, packaging and substitutions.

1.03 SUBMITTALS
A.

Proposed Products List: Submit list of major products proposed for use, with name of
manufacturer, trade name, and model number of each product.

1. Submit within 15 days after date of Agreement.

2. For products specified only by reference standards, list applicable reference standards.

Product Data Submittals: Submit manufacturer's standard published data. Mark each copy to
identify applicable products, models, options, and other data. Supplement manufacturers'
standard data to provide information specific to this Project.

Shop Drawing Submittals: Prepared specifically for this Project; indicate utility and electrical
characteristics, utility connection requirements, and location of utility outlets for service for
functional equipment and appliances.

Sample Submittals: lllustrate functional and aesthetic characteristics of the product, with

integral parts and attachment devices. Coordinate sample submittals for interfacing work.

1.  For selection from standard finishes, submit samples of the full range of the
manufacturer's standard colors, textures, and patterns.

PART 2 PRODUCTS
2.01 EXISTING PRODUCTS
A. Do not use materials and equipment removed from existing premises unless specifically

required or permitted by Contract Documents.

B. Unforeseen historic items encountered remain the property of the Owner; notify Owner

promptly upon discovery; protect, remove, handle, and store as directed by Owner.

Henry Wade JJC Air Handler Replacement

HED Project No.: 2024-DC048-002

Product Requirements

December 5, 2025 016000 - 1



Issue for Construction

Existing materials and equipment indicated to be removed, but not to be re-used, relocated,
reinstalled, delivered to the Owner, or otherwise indicated as to remain the property of the
Owner, become the property of the Contractor; remove from site.

Specific Products to be Reused: The reuse of certain materials and equipment already existing

on the project site is not prohibited.

1. If applicable, see drawings for list of items required to be salvaged for reuse and/or
relocation.

2.02 NEW PRODUCTS

A.
B.
C.

Provide new products unless specifically required or permitted by Contract Documents.
See Section 014000 - Quality Requirements, for additional source quality control requirements.

Use of products having any of the following characteristics is not permitted:
1. Made using or containing CFC's or HCFC's.
2. Containing lead, cadmium, or asbestos.

Where other criteria are met, Contractor shall give preference to products that:
1. If used on interior, have lower emissions, as defined in Section 016116.
2. If wet-applied, have lower VOC content, as defined in Section 016116.

2.03 PRODUCT OPTIONS

A.

B.

C.

Products Specified by Reference Standards or by Description Only: Use any product meeting
those standards or description.

Products Specified by Naming One or More Manufacturers: Use a product of one of the
manufacturers named and meeting specifications, no options or substitutions allowed.

Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:
Submit a request for substitution for any manufacturer not named.

2.04 MAINTENANCE MATERIALS

A.

B.

Furnish extra materials, spare parts, tools, and software of types and in quantities specified in
individual specification sections.

Deliver to Project site; obtain receipt prior to final payment.

PART 3 EXECUTION
3.01 SUBSTITUTION LIMITATIONS

A

See Section 012500 - Substitution Procedures.

3.02 OWNER-SUPPLIED PRODUCTS

A. Owner's Responsibilities:
1. Arrange for and deliver Owner reviewed shop drawings, product data, and samples, to
Contractor.
2. Arrange and pay for product delivery to site.
3. On delivery, inspect products jointly with Contractor.
4.  Submit claims for transportation damage and replace damaged, defective, or deficient
items.
5. Arrange for manufacturers' warranties, inspections, and service.
B. Contractor's Responsibilities:
1. Review Owner reviewed shop drawings, product data, and samples.
2. Receive and unload products at site; inspect for completeness or damage jointly with
Owner.
3.  Handle, store, install and finish products.
HED Project No.: 2024-DC048-002 Henry Wade JJC Air Handler Replacement

Product Requirements
016000 - 2 December 5, 2025



Issue for Construction

4. Repair or replace items damaged after receipt.

3.03 TRANSPORTATION AND HANDLING

A.

B.

G.

H.

Package products for shipment in manner to prevent damage; for equipment, package to avoid
loss of factory calibration.

If special precautions are required, attach instructions prominently and legibly on outside of
packaging.

Coordinate schedule of product delivery to designated prepared areas in order to minimize site
storage time and potential damage to stored materials.

Transport and handle products in accordance with manufacturer's instructions.

Transport materials in covered trucks to prevent contamination of product and littering of
surrounding areas.

Promptly inspect shipments to ensure that products comply with requirements, quantities are
correct, and products are undamaged.

Provide equipment and personnel to handle products by methods to prevent soiling,
disfigurement, or damage, and to minimize handling.

Arrange for the return of packing materials, such as wood pallets, where economically feasible.

3.04 STORAGE AND PROTECTION

A. Provide protection of stored materials and products against theft, casualty, or deterioration.

B. Designate receiving/storage areas for incoming products so that they are delivered according to
installation schedule and placed convenient to work area in order to minimize waste due to
excessive materials handling and misapplication. See Section 017419.

1. Structural Loading Limitations: Handle and store products and materials so as not to
exceed static and dynamic load-bearing capacities of project floor and roof areas.

C. Store and protect products in accordance with manufacturers' instructions.

D. Store with seals and labels intact and legible.

E. Store sensitive products in weathertight, climate-controlled enclosures in an environment
favorable to product.

F. For exterior storage of fabricated products, place on sloped supports above ground.

G. Protect products from damage or deterioration due to construction operations, weather,
precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other
contaminants.

H. Comply with manufacturer's warranty conditions, if any.

I. Do not store products directly on the ground.

J.  Cover products subject to deterioration with impervious sheet covering. Provide ventilation to
prevent condensation and degradation of products.

K. Prevent contact with material that may cause corrosion, discoloration, or staining.

L. Provide equipment and personnel to store products by methods to prevent soiling,
disfigurement, or damage.

M. Arrange storage of products to permit access for inspection. Periodically inspect to verify
products are undamaged and are maintained in acceptable condition.

END OF SECTION 016000
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SECTION 016116
VOLATILE ORGANIC COMPOUND (VOC) CONTENT RESTRICTIONS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.

Requirements for Indoor-Emissions-Restricted products.
Requirements for VOC-Content-Restricted products.

1.02 RELATED REQUIREMENTS

A.
B.
C.

D.

Section 013000 - Administrative Requirements: Submittal procedures.
Section 014000 - Quality Requirements: Procedures for testing and certifications.

Section 016000 - Product Requirements: Fundamental product requirements, substitutions and
product options, delivery, storage, and handling.

Section 079200 - Joint Sealants: Emissions-compliant sealants.

1.03 DEFINITIONS

A.

Indoor-Emissions-Restricted Products: All products in the following product categories,
whether specified or not:

Interior paints and coatings applied on site.

Interior adhesives and sealants applied on site, including flooring adhesives.
Flooring.

Composite wood.

Products making up wall and ceiling assemblies.

Thermal and acoustical insulation.

Free-standing furniture.

Other products when specifically stated in the specifications.

VOC-Content-Restricted Products: All products in the following product categories, whether
specified or not:

1. Interior paints and coatings applied on site.

2. Interior adhesives and sealants applied on site, including flooring adhesives.

ONoaRGN =

Interior of Building: Anywhere inside the exterior weather barrier.

Adhesives: All gunnable, trowelable, liquid-applied, and aerosol adhesives, whether specified
or not; including flooring adhesives, resilient base adhesives, and pipe jointing adhesives.

Sealants: All gunnable, trowelable, and liquid-applied joint sealants and sealant primers,
whether specified or not; including firestopping sealants and duct joint sealers.

Inherently Non-Emitting Materials: Products composed wholly of minerals or metals, unless
they include organic-based surface coatings, binders, or sealants; and specifically the following:
1. Concrete.

2. Clay brick.

3. Metals that are plated, anodized, or powder-coated.
4. Glass.

5. Ceramics.

Solid wood flooring that is unfinished and untreated.

o

1.04 REFERENCE STANDARDS

A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for
Architectural Coatings; U.S. Environmental Protection Agency; Current Edition.
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ASTM D3960 - Standard Practice for Determining Volatile Organic Compound (VOC) Content
of Paints and Related Coatings; 2005 (Reapproved 2018).

BIFMA e3 - Furniture Sustainability Standard; Business and Institutional Furniture
Manufacturers Association; 2019.

CAL (CDPH SM) - Standard Method for the Testing and Evaluation of Volatile Organic
Chemical Emissions from Indoor Sources Using Environmental Chambers Version 1.2; 2017.

CARB (ATCM) - Airborne Toxic Control Measure to Reduce Formaldehyde Emissions from
Composite Wood Products; Current Edition.

CARB (SCM) - Suggested Control Measure for Architectural Coatings; California Air Resources
Board; 2020.

CHPS (HPPD) - High Performance Products Database; Current Edition.

CRI (GLP) - Green Label Plus Testing Program - Certified Products; Current Edition.
SCAQMD 1113 - Architectural Coatings; 1977, with Amendment (2016).

SCAQMD 1168 - Adhesive and Sealant Applications; 1989, with Amendment (2022).
SCS (CPD) - SCS Certified Products; Current Edition.

UL (GGG) - GREENGUARD Gold Certified Products; Current Edition.

1.05 SUBMITTALS

A.
B.

See Section 013000 - Administrative Requirements for submittal procedures.

Product Data: For each VOC-restricted product used in the project, submit evidence of
compliance.

1.06 QUALITY ASSURANCE

A. Indoor Emissions Standard and Test Method: CAL (CDPH SM), using Standard Private Office
exposure scenario and the allowable concentrations specified in the method, and range of total
VOC's after 14 days.

1. Wet-Applied Products: State amount applied in mass per surface area.
2. Paints and Coatings: Test tinted products, not just tinting bases.
3. Evidence of Compliance: Acceptable types of evidence are the following;
a. Current UL (GGG) certification.
b. Current SCS (CPD) Floorscore certification.
c. Current SCS (CPD) Indoor Advantage Gold certification.
d. Currentlisting in CHPS (HPPD) as a low-emitting product.
e. Current CRI (GLP) certification.
f.  Test report showing compliance and stating exposure scenario used.
4. Product data submittal showing VOC content is NOT acceptable evidence.
5. Manufacturer's certification without test report by independent agency is NOT acceptable
evidence.

B. VOC Content Test Method: 40 CFR 59, Subpart D (EPA Method 24), or ASTM D3960, unless

otherwise indicated.
1.  Evidence of Compliance: Acceptable types of evidence are:
a. Report of laboratory testing performed in accordance with requirements.
b. Published product data showing compliance with requirements.
c. Certification by manufacturer that product complies with requirements.
HED Project No.: 2024-DC048-002 Henry Wade JJC Air Handler Replacement
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C. Composite Wood Emissions Standard: CARB (ATCM) for ultra-low emitting formaldehyde
(ULEF) resins.
1.  Evidence of Compliance: Acceptable types of evidence are:
a. Current SCS "No Added Formaldehyde (NAF)" certification; www.scscertified.com.
b. Report of laboratory testing performed in accordance with requirements.
c. Published product data showing compliance with requirements.
d. Certification by manufacturer that product complies with requirements.

D. Furnishings Emissions Standard and Test Method: BIFMA e3 Sections 7.6.1 and 7.6.2, tested
in accordance with BIFMA M7.1.
1. Evidence of Compliance:
a. Test report showing compliance and stating exposure scenario used.

E. Testing Agency Qualifications: Independent firm specializing in performing testing and
inspections of the type specified in this section.

PART 2 PRODUCTS
2.01 MATERIALS

A. All Products: Comply with the most stringent of federal, State, and local requirements, or these
specifications.

B. Indoor-Emissions-Restricted Products: Comply with Indoor Emissions Standard and Test
Method, except for:
1.  Composite Wood, Wood Fiber, and Wood Chip Products: Comply with Composite Wood
Emissions Standard or contain no added formaldehyde resins.
2. Furnishings: Comply with Furnishings Emissions Standard and Test Method.
3. Inherently Non-Emitting Materials.

C. VOC-Content-Restricted Products: VOC content not greater than required by the following:
1. Adhesives, Including Flooring Adhesives: SCAQMD 1168 Rule.
2. Joint Sealants: SCAQMD 1168 Rule.
3. Paints and Coatings: Each color; most stringent of the following:
a. 40 CFR 59, Subpart D.
b. SCAQMD 1113 Rule.
c. CARB (SCM).

PART 3 EXECUTION
3.01 FIELD QUALITY CONTROL

A. Owner reserves the right to reject non-compliant products, whether installed or not, and require
their removal and replacement with compliant products at no extra cost to Owner.

B. Additional costs to restore indoor air quality due to installation of non-compliant products will be
borne by Contractor.

END OF SECTION 016116
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SECTION 017000
EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Examination, preparation, and general installation procedures.

B. Requirements for alterations work, including selective demolition, except removal, disposal,
and/or remediation of hazardous materials and toxic substances.

Pre-installation meetings.

Cutting and patching.

Surveying for laying out the work.

Cleaning and protection.

Starting of systems and equipment.

Demonstration and instruction of Owner personnel.

T I ®@mmOOo

Closeout procedures, including Contractor's Correction Punch List, except payment
procedures.

J.  General requirements for maintenance service.
1.02 RELATED REQUIREMENTS

A. Section 011000 - Summary: Limitations on working in existing building; continued occupancy;
work sequence; identification of salvaged and relocated materials.

Section 013000 - Administrative Requirements: Submittals procedures.

O w

Section 014000 - Quality Requirements: Testing and inspection procedures.

D. Section 017419 - Construction Waste Management and Disposal: Additional procedures for
trash/waste removal, recycling, salvage, and reuse.

E. Section 017800 - Closeout Submittals: Project record documents, operation and maintenance
data, warranties, and bonds.

F. Section 017900 - Demonstration and Training: Demonstration of products and systems to be
commissioned and where indicated in specific specification sections

G. Section 024100 - Demolition: Demolition of whole structures and parts thereof; site utility
demolition.

H. Section 078400 - Firestopping.
1.03 REFERENCE STANDARDS

A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;
2022, with Errata (2021).

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Survey work: Submit name, address, and telephone number of Surveyor before starting survey
work.
1. On request, submit documentation verifying accuracy of survey work.
2. Submit a copy of site drawing signed by the Land Surveyor, that the elevations and
locations of the work are in compliance with Contract Documents.
3.  Submit surveys and survey logs for the project record.

Henry Wade JJC Air Handler Replacement HED Project No.: 2024-DC048-002
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C. Demolition Plan: Submit demolition plan as specified by OSHA and local authorities.

1. Indicate extent of demolition, removal sequence, bracing and shoring, and location and
construction of barricades and fences. Include design drawings and calculations for
bracing and shoring.

Identify demolition firm and submit qualifications.
Include a summary of safety procedures.

2.
3.
D. Cutting and Patching: Submit written request in advance of cutting or alteration that affects:
1. Structural integrity of any element of Project.
2. Integrity of weather exposed or moisture resistant element.
3. Efficiency, maintenance, or safety of any operational element.
4. Visual qualities of sight exposed elements.

Work of Owner or separate Contractor.
1.05 QUALIFICATIONS
A. For demolition work, employ a firm specializing in the type of work required.

B. For surveying work, employ a land surveyor registered in the State in which the Project is
located and acceptable to Architect. Submit evidence of surveyor's Errors and Omissions
insurance coverage in the form of an Insurance Certificate. Employ only individual(s) trained
and experienced in collecting and recording accurate data relevant to ongoing construction
activities,

C. For design of temporary shoring and bracing, employ a Professional Engineer experienced in
design of this type of work and licensed in the State in which the Project is located.

1.06 QUALITY ASSURANCE

A. Do not cut and patch structural work in a manner that could result in a reduction of load-
carrying capacity or an increase in the structure’s deflection. Obtain approvals from the Owner,
Engineer of Record and Architect before cutting and patching any structural member or
assembly.

1.  EXCEPTION: Modifications to structural work done in accordance with specific details
included in the Contract Documents stamped by the Engineer of Record and approved by
the Authorities Having Jurisdiction in the State in which the Project is located.

o

B. Do not cut and patch operational elements or safety related components in a manner resulting
in a reduction of capacities to perform in a manner intended or resulting in a decreased
operational life, increased maintenance, or decreased safety.

1.07 PROJECT CONDITIONS

A. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent
accumulation of dust, fumes, vapors, or gases.

B. Dust Control: Execute work by methods to minimize raising dust from construction operations.
Provide positive means to prevent air-borne dust from dispersing into atmosphere and over
adjacent property.
1. Provide dust-proof barriers between construction areas and areas continuing to be
occupied by Owner.

C. Noise Control: Provide methods, means, and facilities to minimize noise produced by
construction operations.
1. At All Times: Excessively noisy tools and operations will not be tolerated inside the
building at any time of day; excessively noisy includes jackhammers.
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D.

Pollution Control: Provide methods, means, and facilities to prevent contamination of soil,
water, and atmosphere from discharge of noxious, toxic substances, and pollutants produced
by construction operations. Comply with federal, state, and local regulations.

1.08 COORDINATION

A.

Coordinate scheduling, submittals, and work of the various sections of the Project Manual to
ensure efficient and orderly sequence of installation of interdependent construction elements,
with provisions for accommodating items installed later.

Notify affected utility companies and comply with their requirements.

Verify that utility requirements and characteristics of new operating equipment are compatible
with building utilities. Coordinate work of various sections having interdependent
responsibilities for installing, connecting to, and placing in service, such equipment.

Coordinate space requirements, supports, and installation of mechanical and electrical work
that are indicated diagrammatically on drawings. Follow routing indicated for pipes, ducts, and
conduit, as closely as practicable; place runs parallel with lines of building. Utilize spaces
efficiently to maximize accessibility for other installations, for maintenance, and for repairs.

In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the
construction. Coordinate locations of fixtures and outlets with finish elements.

Coordinate completion and clean-up of work of separate sections.

After Owner occupancy of premises, coordinate access to site for correction of defective work
and work not in accordance with Contract Documents, to minimize disruption of Owner's
activities.

PART 2 PRODUCTS
2.01 PATCHING MATERIALS

A.

B.

C.

New Materials: As specified in product sections; match existing products and work for patching
and extending work.

Type and Quality of Existing Products: Determine by inspecting and testing products where
necessary, referring to existing work as a standard.

Product Substitution: For any proposed change in materials, submit request for substitution
described in Section 016000 - Product Requirements.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.
Start of work means acceptance of existing conditions.

B. Verify that existing substrate is capable of structural support or attachment of new work being
applied or attached.

C. Examine and verify specific conditions described in individual specification sections.

D. Take field measurements before confirming product orders or beginning fabrication, to minimize
waste due to over-ordering or misfabrication.

E. Verify that utility services are available, of the correct characteristics, and in the correct
locations.

F. Prior to Cutting: Examine existing conditions prior to commencing work, including elements
subject to damage or movement during cutting and patching. After uncovering existing work,
assess conditions affecting performance of work. Beginning of cutting or patching means
acceptance of existing conditions.
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3.02 PREPARATION

A
B.
C.

Clean substrate surfaces prior to applying next material or substance.
Seal cracks or openings of substrate prior to applying next material or substance.

Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to
applying any new material or substance in contact or bond.

3.03 PREINSTALLATION MEETINGS

A

o

E.

When required in individual specification sections, convene a preinstallation meeting at the site
prior to commencing work of the section.

Require attendance of parties directly affecting, or affected by, work of the specific section.
Notify Architect four days in advance of meeting date.

Prepare agenda and preside at meeting:
1. Review conditions of examination, preparation and installation procedures.
2. Review coordination with related work.

Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.04 LAYING OUT THE WORK

A.

moow

m

Verify locations of survey control points prior to starting work.

Promptly notify Architect of any discrepancies discovered.

Contractor shall locate and protect survey control and reference points.
Control datum for survey is that established by Owner provided survey.

Protect survey control points prior to starting site work; preserve permanent reference points
during construction.

Promptly report to Architect the loss or destruction of any reference point or relocation required
because of changes in grades or other reasons.

Replace dislocated survey control points based on original survey control. Make no changes
without prior written notice to Architect.

Utilize recognized engineering survey practices.

Establish elevations, lines and levels. Locate and lay out by instrumentation and similar

appropriate means:

1.  Site improvements including pavements; stakes for grading, fill and topsoil placement;
utility locations, slopes, and invert elevations.

2. Grid or axis for structures.

3. Building foundation, column locations, ground floor elevations.

Periodically verify layouts by same means.
Maintain a complete and accurate log of control and survey work as it progresses.

On completion of foundation walls and major site improvements, prepare a certified survey
illustrating dimensions, locations, angles, and elevations of construction and site work.

3.05 GENERAL INSTALLATION REQUIREMENTS

A. In addition to compliance with regulatory requirements, conduct construction operations in
compliance with NFPA 241, including applicable recommendations in Appendix A.
B. Install products as specified in individual sections, in accordance with manufacturer's
instructions and recommendations, and so as to avoid waste due to necessity for replacement.
HED Project No.: 2024-DC048-002 Henry Wade JJC Air Handler Replacement
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D.

E.
F.

Make vertical elements plumb and horizontal elements level, unless otherwise indicated.

Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and
horizontal lines, unless otherwise indicated.

Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.
Make neat transitions between different surfaces, maintaining texture and appearance.

3.06 ALTERATIONS

A. Drawings showing existing construction and utilities are based on casual field observation and
existing record documents only.

1. Verify that construction and utility arrangements are as indicated.

2. Report discrepancies to Architect before disturbing existing installation.

3. Beginning of alterations work constitutes acceptance of existing conditions.

B. Keep areas in which alterations are being conducted separated from other areas that are still
occupied.

1. Provide, erect, and maintain temporary dustproof partitions.

2. Provide sound retardant partitions of construction indicated on drawings.

C. Maintain weatherproof exterior building enclosure except for interruptions required for
replacement or modifications; take care to prevent water and humidity damage.

1. Where openings in exterior enclosure exist, provide construction to make exterior
enclosure weatherproof.

2. Insulate existing ducts or pipes that are exposed to outdoor ambient temperatures by
alterations work.

D. Remove existing work as indicated and as required to accomplish new work.

1. Remove rotted wood, corroded metals, and deteriorated masonry and concrete; replace
with new construction specified.

2.  Remove items indicated on drawings.

3. Relocate items indicated on drawings.

4. Where new surface finishes are to be applied to existing work, perform removals, patch,
and prepare existing surfaces as required to receive new finish; remove existing finish if
necessary for successful application of new finish.

5.  Where new surface finishes are not specified or indicated, patch holes and damaged
surfaces to match adjacent finished surfaces as closely as possible.

E. Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and
Telecommunications): Remove, relocate, and extend existing systems to accommodate new
construction.

1. Maintain existing active systems that are to remain in operation; maintain access to
equipment and operational components; if necessary, modify installation to allow access
or provide access panel.

2. Where existing systems or equipment are not active and Contract Documents require
reactivation, put back into operational condition; repair supply, distribution, and equipment
as required.

3. Where existing active systems serve occupied facilities but are to be replaced with new
services, maintain existing systems in service until new systems are complete and ready
for service.

a. Disable existing systems only to make switchovers and connections; minimize
duration of outages.
b. Provide temporary connections as required to maintain existing systems in service.

4. Verify that abandoned services serve only abandoned facilities.
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5.  Remove abandoned pipe, ducts, conduits, and equipment , including those above
accessible ceilings; remove back to source of supply where possible, otherwise cap stub
and tag with identification; patch holes left by removal using materials specified for new
construction.

F. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2.  Perform cutting to accomplish removals neatly and as specified for cutting new work.
3.  Repair adjacent construction and finishes damaged during removal work.

G. Adapt existing work to fit new work: Make as neat and smooth transition as possible.

1. When existing finished surfaces are cut so that a smooth transition with new work is not
possible, terminate existing surface along a straight line at a natural line of division and
make recommendation to Architect.

2. Where removal of partitions or walls results in adjacent spaces becoming one, rework
floors, walls, and ceilings to a smooth plane without breaks, steps, or bulkheads.

3.  Where a change of plane of 1/4 inch (6 mm) or more occurs in existing work, submit
recommendation for providing a smooth transition for Architect review and request
instructions.

4. Trim existing wood doors as necessary to clear new floor finish. Refinish trim as required.

H. Patching: Where the existing surface is not indicated to be refinished, patch to match the
surface finish that existed prior to cutting. Where the surface is indicated to be refinished,
patch so that the substrate is ready for the new finish.

I.  Refinish existing surfaces as indicated:

1. Where rooms or spaces are indicated to be refinished, refinish all visible existing surfaces
to remain to the specified condition for each material, with a neat transition to adjacent
finishes.

2. If mechanical or electrical work is exposed accidentally during the work, re-cover and
refinish to match.

3. Exposed Finishes: Restore exposed finishes of patched areas and extend finish
restoration into retained adjoining construction in a manner that will minimize evidence of
patching and refinishing.

a. Clean piping, conduit, and similar features before applying paint or other finishing
materials.

b. Restore damaged pipe covering to its original condition.

4. Floors and Walls: Where walls or partitions that are removed extend one finished area into
another, patch and repair floor and wall surfaces in the new space. Provide an even
surface of uniform finish, color, texture, and appearance. Remove in-place floor and wall
coverings and replace with new materials, if necessary, to achieve uniform color and
appearance.

a. Where patching occurs in a painted surface, prepare substrate and apply primer and
intermediate paint coats appropriate for substrate over the patch, and apply final paint
coat over entire unbroken surface containing the patch. Provide additional coats until
patch blends with adjacent surfaces.

5. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane
surface of uniform appearance.

J. Clean existing systems and equipment.

Remove demolition debris and abandoned items from alterations areas and dispose of off-site;
do not burn or bury.

L. Do not begin new construction in alterations areas before demolition is complete.
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M. Comply with all other applicable requirements of this section.
3.07 CUTTING AND PATCHING

A
B.
C.

Whenever possible, execute the work by methods that avoid cutting or patching.
See Alterations article above for additional requirements.

Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or
damaged during installation or cutting and patching operations, by methods and with materials
so as not to void existing warranties.

Perform whatever cutting and patching is necessary to:

Complete the work.

Fit products together to integrate with other work.

Provide openings for penetration of mechanical, electrical, and other services.
Match work that has been cut to adjacent work.

Repair areas adjacent to cuts to required condition.

Repair new work damaged by subsequent work.

Remove samples of installed work for testing when requested.

Remove and replace defective and non-complying work.

NoOOR~LON =

Execute work by methods that avoid damage to other work and that will provide appropriate
surfaces to receive patching and finishing. In existing work, minimize damage and restore to
original condition.

Employ skilled and experienced installer to perform cutting for weather exposed and moisture
resistant elements, and sight exposed surfaces.

Cut rigid materials using masonry saw or core drill. Pneumatic tools not allowed without prior
approval.

Restore work with new products in accordance with requirements of Contract Documents.
Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.

At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids
with fire rated material in accordance with Section 078400, to full thickness of the penetrated
element.

Patching:

1. Finish patched surfaces to match finish that existed prior to patching. On continuous
surfaces, refinish to nearest intersection or natural break. For an assembly, refinish entire
unit.

Match color, texture, and appearance.

Repair patched surfaces that are damaged, lifted, discolored, or showing other
imperfections due to patching work. If defects are due to condition of substrate, repair
substrate prior to repairing finish.

wn

3.08 PROGRESS CLEANING

A. Maintain areas free of waste materials, debris, and rubbish. Maintain site in a clean and orderly
condition.

B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed
or remote spaces, prior to enclosing the space.

C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning
to eliminate dust.

D. Concealed Spaces: Remove debris from concealed spaces before enclosing the space.
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E.

F.

Collect and remove waste materials, debris, and trash/rubbish from site periodically and
dispose off-site; do not burn or bury.

Waste Disposal: Do not wash waste materials down sewers or into waterways.

3.09 PROTECTION OF INSTALLED WORK

A.
B.
C.

G.

Protect installed work from damage by construction operations.
Provide special protection where specified in individual specification sections.

Provide temporary and removable protection for installed products. Control activity in immediate
work area to prevent damage.

Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.

Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement
of heavy objects, by protecting with durable sheet materials.

Prohibit traffic or storage upon waterproofed or roofed surfaces. If traffic or activity is
necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

Remove protective coverings when no longer needed; reuse or recycle coverings if possible.

3.10 SYSTEM STARTUP

A.
B.

C.

H.

Coordinate schedule for start-up of various equipment and systems.

Verify that each piece of equipment or system has been checked for proper lubrication, drive
rotation, belt tension, control sequence, and for conditions that may cause damage.

Start all equipment and operating components to confirm proper operation. Remove
malfunctioning units, replace with new units, and retest.

Verify tests, meter readings, and specified electrical characteristics agree with those required
by the equipment or system manufacturer.

Verify that wiring and support components for equipment are complete and tested.

Execute start-up under supervision of applicable Contractor personnel and manufacturer's
representative in accordance with manufacturers' instructions.

When specified in individual specification Sections, require manufacturer to provide authorized
representative to be present at site to inspect, check, and approve equipment or system
installation prior to start-up, and to supervise placing equipment or system in operation.

Submit a written report that equipment or system has been properly installed and is functioning
correctly.

3.11 DEMONSTRATION AND INSTRUCTION

A.
B.

C.

See Section 017900 - Demonstration and Training.

Utilize operation and maintenance manuals as basis for instruction. Review contents of manual
with Owner's personnel in detail to explain all aspects of operation and maintenance.

Prepare and insert additional data in operations and maintenance manuals when need for
additional data becomes apparent during instruction.

3.12 ADJUSTING

A. Adjust operating products and equipment to ensure smooth and unhindered operation.
B. Testing, adjusting, and balancing HVAC systems: See Section 230593 - Testing, Adjusting,
and Balancing for HVAC.
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3.13 FINAL CLEANING
A. Use cleaning materials that are nonhazardous.

B. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains
and foreign substances, polish transparent and glossy surfaces, vacuum carpeted and soft
surfaces.

C. Remove all labels that are not permanent. Do not paint or otherwise cover fire test labels or
nameplates on mechanical and electrical equipment.

D. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the
surface and material being cleaned.

E. Clean filters of operating equipment.

F. Clean debris from roofs, gutters, downspouts, scuppers, overflow drains, area drains, and
drainage systems.

G. Clean site; sweep paved areas, rake clean landscaped surfaces.

H. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site;
dispose of in legal manner; do not burn or bury.

3.14 CLOSEOUT PROCEDURES

A. Make submittals that are required by governing or other authorities.
1. Provide copies to Architect and Owner.

B. Accompany Project Coordinator on preliminary inspection to determine items to be listed for
completion or correction in the Contractor's Correction Punch List for Contractor's Notice of
Substantial Completion.

C. Notify Architect when work is considered ready for Architect's Substantial Completion
inspection.

D. Submit written certification containing Contractor's Correction Punch List, that Contract
Documents have been reviewed, work has been inspected, and that work is complete in
accordance with Contract Documents and ready for Architect's Substantial Completion
inspection.

E. Conduct Substantial Completion inspection and create Final Correction Punch List containing
Architect's and Contractor's comprehensive list of items identified to be completed or corrected
and submit to Architect.

F. Correct items of work listed in Final Correction Punch List and comply with requirements for
access to Owner-occupied areas.

G. Notify Architect when work is considered finally complete and ready for Architect's Substantial
Completion final inspection.

H. Complete items of work determined by Architect listed in executed Certificate of Substantial
Compiletion.

3.15 MAINTENANCE
A. Provide service and maintenance of components indicated in specification sections.

B. Maintenance Period: As indicated in specification sections or, if not indicated, not less than
one year from the Date of Substantial Completion or the length of the specified warranty,
whichever is longer.

C. Examine system components at a frequency consistent with reliable operation. Clean, adjust,
and lubricate as required.
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D. Include systematic examination, adjustment, and lubrication of components. Repair or replace
parts whenever required. Use parts produced by the manufacturer of the original component.

E. Maintenance service shall not be assigned or transferred to any agent or subcontractor without
prior written consent of the Owner.

END OF SECTION 017000
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SECTION 017800
CLOSEOUT SUBMITTALS

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Project record documents.
B. Operation and maintenance data.
C. Warranties and bonds.

1.02 RELATED REQUIREMENTS

A. Section 013000 - Administrative Requirements: Submittals procedures, shop drawings, product
data, and samples.

B. Section 017000 - Execution and Closeout Requirements: Contract closeout procedures.
C. Individual Product Sections: Specific requirements for operation and maintenance data.
D. Individual Product Sections: Warranties required for specific products or Work.

1.03 SUBMITTALS

A. Project Record Documents: Submit documents to Architect with claim for final Application for
Payment.

B. Operation and Maintenance Data:

1. For equipment, or component parts of equipment put into service during construction and
operated by Owner, submit completed documents within ten days after acceptance.

2. Submit one copy of completed documents 15 days prior to final inspection. This copy will
be reviewed and returned after final inspection, with Architect comments. Revise content
of all document sets as required prior to final submission.

3.  Submit two sets of revised final documents in final form within 10 days after final
inspection.

C. Warranties and Bonds:

1. For equipment or component parts of equipment put into service during construction with
Owner's permission, submit documents within 10 days after acceptance.

2. Make other submittals within 10 days after Date of Substantial Completion, prior to final
Application for Payment.

3.  Foritems of Work for which acceptance is delayed beyond Date of Substantial
Completion, submit within 10 days after acceptance, listing the date of acceptance as the
beginning of the warranty period.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the Work:
Drawings.

Specifications.

Addenda.

Change Orders and other modifications to the Contract.

Reviewed shop drawings, product data, and samples.

Manufacturer's instruction for assembly, installation, and adjusting.

oakrwN=

B. Ensure entries are complete and accurate, enabling future reference by Owner.
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C. Store record documents separate from documents used for construction.

o

Record information concurrent with construction progress.

E. Specifications: Legibly mark and record at each product section description of actual products

installed, including the following:
1.  Manufacturer's name and product model and number.
2. Changes made by Addenda and modifications.

F. Record Drawings and Shop Drawings: Legibly mark each item to record actual construction

including:
1.  Field changes of dimension and detail.
2.  Details not on original Contract drawings.

3.02 OPERATION AND MAINTENANCE DATA

A. Product Data: Mark each sheet to clearly identify specific products and component parts, and

data applicable to installation. Delete inapplicable information.

B. Drawings: Supplement product data to illustrate relations of component parts of equipment and

systems, to show control and flow diagrams. Do not use Project Record Documents as
maintenance drawings.

C. Typed Text: As required to supplement product data. Provide logical sequence of instructions

for each procedure, incorporating manufacturer's instructions.
3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES

A. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS

A. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

3.05 ASSEMBLY OF OPERATION AND MAINTENANCE MANUALS

A. Assemble operation and maintenance data into durable manuals for Owner's personnel use,

with data arranged in the same sequence as, and identified by, the specification sections.

B. Where systems involve more than one specification section, provide separate tabbed divider for

each system.

C. Binders: Commercial quality, 8-1/2 by 11 inch (216 by 280 mm) three D side ring binders with
durable plastic covers; 2 inch (50 mm) maximum ring size. When multiple binders are used,

correlate data into related consistent groupings.

D. Cover: Identify each binder with typed or printed titte OPERATION AND MAINTENANCE
INSTRUCTIONS; identify title of Project; identify subject matter of contents.

E. Project Directory: Title and address of Project; names, addresses, and telephone numbers of

Architect, Consultants, Contractor and subcontractors, with names of responsible parties.

F. Tables of Contents: List every item separated by a divider, using the same identification as on
the divider tab; where multiple volumes are required, include all volumes Tables of Contents in

each volume, with the current volume clearly identified.

G. Dividers: Provide tabbed dividers for each separate product and system; identify the contents
on the divider tab; immediately following the divider tab include a description of product and

major component parts of equipment.
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H. Text: Manufacturer's printed data, or typewritten data on 20 pound paper.

I.  Drawings: Provide with reinforced punched binder tab. Bind in with text; fold larger drawings to
size of text pages.

3.06 WARRANTIES AND BONDS

A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers,
and manufacturers, within 10 days after completion of the applicable item of work. Except for
items put into use with Owner's permission, leave date of beginning of time of warranty until
Date of Substantial completion is determined.

B. Verify that documents are in proper form, contain full information, and are notarized.
Co-execute submittals when required.

o

D. Retain warranties and bonds until time specified for submittal.
END OF SECTION 017800
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SECTION 017900
DEMONSTRATION AND TRAINING

PART 1 GENERAL
1.01 SUMMARY

A.

B.

C.

Demonstration of products and systems to be commissioned and where indicated in specific
specification sections.

Training of Owner personnel in operation and maintenance is required for:
1.  All software-operated systems.

2.  HVAC systems and equipment.

3.  Electrical systems and equipment.

Training of Owner personnel in care, cleaning, maintenance, and repair is required for:
1. Items specified in individual product Sections.

1.02 RELATED REQUIREMENTS

A.

Section 017800 - Closeout Submittals: Operation and maintenance manuals.

1.03 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures; except:
1. Make all submittals specified in this section, and elsewhere where indicated for
commissioning purposes, directly to the Commissioning Authority.
2. Submit one copy to the Commissioning Authority, not to be returned.
3. Make commissioning submittals on time schedule specified by Commissioning Authority.
4. Submittals indicated as "Draft" are intended for the use of the Commissioning Authority in
preparation of overall Training Plan; submit in editable electronic format, Microsoft Word
2003 preferred.
B. Draft Training Plans: Owner will designate personnel to be trained,; tailor training to needs and
skill-level of attendees.
1. Submit to Commissioning Authority for review and inclusion in overall training plan.
2. Submit not less than four weeks prior to start of training.
3. Revise and resubmit until acceptable.
4. Provide an overall schedule showing all training sessions.
5 Include at least the following for each training session:
a. lIdentification, date, time, and duration.
b. Description of products and/or systems to be covered.
c. Name of firm and person conducting training; include qualifications.
d. Intended audience, such as job description.
e. Objectives of training and suggested methods of ensuring adequate training.
f.  Methods to be used, such as classroom lecture, live demonstrations, hands-on, etc.
g. Media to be used, such a slides, hand-outs, etc.
h. Training equipment required, such as projector, projection screen, etc., to be
provided by Contractor.
C. Training Manuals: Provide training manual for each attendee; allow for minimum of two
attendees per training session.
1. Include applicable portion of O&M manuals.
2. Include copies of all hand-outs, slides, overheads, video presentations, etc., that are not
included in O&M manuals.
3. Provide one extra copy of each training manual to be included with operation and
maintenance data.
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1.04 QUALITY ASSURANCE

A. Instructor Qualifications: Familiar with design, operation, maintenance and troubleshooting of
the relevant products and systems.
1. Provide as instructors the most qualified trainer of those contractors and/or installers who
actually supplied and installed the systems and equipment.
2. Where a single person is not familiar with all aspects, provide specialists with necessary
qualifications.
PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 DEMONSTRATION - GENERAL

A. Demonstrations conducted during system start-up do not qualify as demonstrations for the
purposes of this section, unless approved in advance by Owner.

B. Demonstrations conducted during Functional Testing need not be repeated unless Owner
personnel training is specified.

C. Demonstration may be combined with Owner personnel training if applicable.

D. Operating Equipment and Systems: Demonstrate operation in all modes, including start-up,
shut-down, seasonal changeover, emergency conditions, and troubleshooting, and
maintenance procedures, including scheduled and preventive maintenance.

1. Perform demonstrations not less than two weeks prior to Substantial Completion.
2. For equipment or systems requiring seasonal operation, perform demonstration for other
season within six months.

E. Non-Operating Products: Demonstrate cleaning, scheduled and preventive maintenance, and
repair procedures.

1. Perform demonstrations not less than two weeks prior to Substantial Completion.
3.02 TRAINING - GENERAL

A. Commissioning Authority will prepare the Training Plan based on draft plans submitted.

B. Conduct training on-site unless otherwise indicated.

C. Owner will provide classroom and seating at no cost to Contractor.

D

Do not start training until Functional Testing is complete, unless otherwise specified or
approved by the Commissioning Authority.

Provide training in minimum two hour segments.

The Commissioning Authority is responsible for determining that the training was satisfactorily
completed and will provide approval forms.

nom

G. Training schedule will be subject to availability of Owner's personnel to be trained; re-schedule
training sessions as required by Owner; once schedule has been approved by Owner failure to
conduct sessions according to schedule will be cause for Owner to charge Contractor for
personnel "show-up" time.

H. Review of Facility Policy on Operation and Maintenance Data: During training discuss:
1.  The location of the O&M manuals and procedures for use and preservation; backup
copies.
2.  Typical contents and organization of all manuals, including explanatory information,
system narratives, and product specific information.
3. Typical uses of the O&M manuals.

I.  Product- and System-Specific Training:
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6.
7.
8.

9.
10.
11.

Review the applicable O&M manuals.

For systems, provide an overview of system operation, design parameters and
constraints, and operational strategies.

Review instructions for proper operation in all modes, including start-up, shut-down,
seasonal changeover and emergency procedures, and for maintenance, including
preventative maintenance.

Provide hands-on training on all operational modes possible and preventive maintenance.
Emphasize safe and proper operating requirements; discuss relevant health and safety
issues and emergency procedures.

Discuss common troubleshooting problems and solutions.

Discuss any peculiarities of equipment installation or operation.

Discuss warranties and guarantees, including procedures necessary to avoid voiding
coverage.

Review recommended tools and spare parts inventory suggestions of manufacturers.
Review spare parts and tools required to be furnished by Contractor.

Review spare parts suppliers and sources and procurement procedures.

J. Be prepared to answer questions raised by training attendees; if unable to answer during
training session, provide written response within three days.

END OF SECTION 017900
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SECTION 024100
DEMOLITION

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.

Selective demolition of building elements for alteration purposes.
Salvage of existing items to be reused or recycled.
Abandonment and removal of existing utilities and utility structures.

1.02 RELATED REQUIREMENTS

A.
B.

C.

D.

E.

Section 011000 - Summary: Limitations on Contractor's use of site and premises.

Section 016000 - Product Requirements: Handling and storage of items removed for salvage
and relocation.

Section 017000 - Execution and Closeout Requirements: Project conditions; protection of
bench marks, survey control points, and existing construction to remain; reinstallation of
removed products; temporary bracing and shoring.

Section 017419 - Construction Waste Management and Disposal: Limitations on disposal of
removed materials; requirements for recycling.

Mechanical and Electrical Sections (Divisions 21 through 28) for demolition and cutting and
patching requirements specified within them.

1.03 DEFINITIONS

A.
B.

C.

D.

E.

Demolition: Dismantle, raze, destroy or wreck any building or structure or any part thereof.

Remove: Detach or dismantle items from existing construction and dispose of them off site,
unless items are indicated to be salvaged or reinstalled.

Remove and Salvage: Detach or dismantle items from existing construction in a manner to
prevent damage. Clean, package, label and deliver salvaged items to Owner in ready-for-
reuse condition.

Remove and Reinstall: Detach or dismantle items from existing construction in a manner to
prevent damage. Clean and prepare for reuse and reinstall where indicated.

Existing to Remain: Designation for existing items that are not to be removed and that are not
otherwise indicated to be salvaged or reinstalled.

1.04 REFERENCE STANDARDS

A.
B.

C.

29 CFR 1926 - Safety and Health Regulations for Construction; Current Edition.

ASSE A10.6 - Safety and Health Program Requirements for Demolition Operations; 2006
(R2016).

NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;
2022, with Errata (2021).

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Engineering Survey: Submit engineering survey of condition of building.
C. Demolition Plan: Submit demolition plan as required by OSHA and local AHJs.
1. Indicate extent of demolition, removal sequencing, bracing and shoring, and location and
construction of barricades and fences.
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2. Identify demolition firm and submit qualifications, including qualifications for refrigerant
recovery technician.

D. Pre-demolition Photographs or Video: Show existing conditions of adjoining construction,
including finish surfaces, that might be misconstrued as damage caused by demolition
operations. Submit before Work begins.

E. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for
recovering refrigerant, stating that all refrigerant that was present was recovered and that
recovery was performed according to EPA regulations. Include name and address of technician
and date refrigerant was recovered.

F. Warranties: Documentation indicating that existing warranties are still in effect after completion
of selective demolition.

G. Inventory: Submit a list of items that have been removed and salvaged.

H. Project Record Documents: Accurately record actual locations of capped and active utilities
and subsurface construction.

1.06 QUALITY ASSURANCE
A. Demolition Firm Qualifications: Company specializing in the type of work required.
B. Professional Engineer Qualifications: Comply with Section 014000 - Quality Requirements.

C. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification
program.

1.07 WARRANTY

A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or
damaged during selective demolition, by methods and with materials and using approved
contractors so as not to void existing warranties. Notify warrantor before proceeding.

B. Notify warrantor on completion of selective demolition, and obtain documentation verifying that
existing system has been inspected and warranty remains in effect. Submit documentation at
Project closeout.

PART 2 PRODUCTS -- NOT USED
PART 3 EXECUTION
3.01 DEMOLITION
A. Remove portions of existing building as indicated on the Drawings.
B. Remove other items indicated, for salvage, relocation, recycling, and reinstallation.
3.02 EXAMINATION

A. Verify that utilities have been disconnected and capped before starting selective demolition
operations.

B. Review Project Record Documents of existing construction or other existing condition and
hazardous material information provided by Owner. Owner does not guarantee that existing
conditions are same as those indicated in Project Record Documents.

C. Engage a professional engineer to perform an engineering survey of condition of building to
determine whether removing any element might result in structural deficiency or unplanned
collapse of any portion of structure or adjacent structures during selective building demolition
operations.

1.  Perform surveys as the Work progresses to detect hazards resulting from selective
demolition activities.
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Verify that hazardous materials have been remediated before proceeding with building
demolition operations.

Survey of Existing Conditions: Record existing conditions by use of measured drawings, pre-

construction photographs or videos.

1. Inventory and record the condition of items to be removed and salvaged. Provide
photographs or video of conditions that might be misconstrued as damage caused by
salvage operations.

3.03 PREPARATION

A

B.

Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment
according to 40 CFR 82 and regulations of authorities having jurisdiction.

Dangerous materials: Drain, purge, or otherwise remove, collect, and dispose of chemicals,
gases, explosives, acids, flammables, or other dangerous materials before proceeding with
selective demolition operations.

3.04 GENERAL PROCEDURES AND PROJECT CONDITIONS

A. Comply with requirements in Section 017000.
B. Comply with applicable codes and regulations for demolition operations and safety of adjacent
structures and the public.

1. Obtain required permits.

2. Regulatory Requirements: Comply with governing EPA notification regulations before
beginning selective demolition. Comply with hauling and disposal regulations of authorities
having jurisdiction.

3.  Comply with applicable requirements of ASSE A10.6 and NFPA 241.

4. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be
removed; do not allow worker or public access within range of potential collapse of
unstable structures.

5. Provide, erect, and maintain temporary barriers and security devices.

6. Use physical barriers to prevent access to areas that could be hazardous to workers or
the public.

7. Conduct operations to minimize effects on and interference with adjacent structures and
occupants.

8. Do not close or obstruct roadways or sidewalks without permits from authority having
jurisdiction.

9. Conduct operations to minimize obstruction of public and private entrances and exits. Do
not obstruct required exits at any time. Protect persons using entrances and exits from
removal operations.

10. Obtain written permission from owners of adjacent properties when demolition equipment
will traverse, infringe upon, or limit access to their property.

C. Do not begin removal until receipt of notification to proceed from Owner.
D. Do not begin removal until built elements to be salvaged or relocated have been removed.
E. Protect existing structures and other elements to remain in place and not removed.

1. Provide bracing and shoring.

2.  Prevent movement or settlement of adjacent structures.

3.  Stop work immediately if adjacent structures appear to be in danger.

F. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are
exposed during selective demolition operations.
G. Cover and protect furniture, furnishings, and equipment that have not been removed.
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H. Minimize production of dust due to demolition operations. Do not use water if that will result in
ice, flooding, sedimentation of public waterways or storm sewers, or other pollution.
1. Wet mop floors to eliminate trackable dirt and wipe down walls and doors of demolition
enclosure. Vacuum carpeted areas.

I.  Hazardous Materials:
1.  If hazardous materials are discovered during removal operations, stop work and notify
Architect and Owner; hazardous materials include regulated asbestos containing
materials, lead, PCBs, and mercury.

J.  Perform demolition in a manner that maximizes salvage and recycling of materials.
1. Comply with requirements of Section 017419 - Construction Waste Management and
Disposal.
2. Dismantle existing construction and separate materials.
3. Set aside reusable, recyclable, and salvageable materials; store and deliver to collection
point or point of reuse.

K. Existing Utilities:

1. Refer to Divisions 21 through 28 Mechanical and Electrical Sections for shutting off,
disconnecting, removing, and sealing or capping utilities. Do not start selective demolition
work until utility disconnecting and sealing have been completed and verified in writing.

2. Coordinate work with utility companies. Notify utilities before starting work, comply with

their requirements, and obtain required permits.

Protect existing utilities to remain from damage.

Do not disrupt public utilities without permit from authority having jurisdiction.

5. Do not close, shut off, or disrupt existing life safety systems that are in use without at least
7 days prior written notification to Owner.

a. Owner will arrange to shut off indicated services/systems when requested by
Contractor.

6. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use
without at least 3 days prior written notification to Owner.

a. Owner will arrange to shut off indicated services/systems when requested by
Contractor.

7. Locate and mark utilities to remain; mark using highly visible tags or flags, with
identification of utility type; protect from damage due to subsequent construction, using
substantial barricades if necessary.

8. Remove exposed piping, valves, meters, equipment, supports, and foundations of
disconnected and abandoned utilities.

9. Prepare building demolition areas by disconnecting and capping utilities outside the
demolition zone. Identify and mark, in same manner as other utilities to remain, utilities to
be reconnected.

W

L. Selective Demolition for Alterations:

1.  Existing construction and utilities indicated on drawings are based on casual field
observation and existing record documents only.
a. Verify construction and utility arrangements are as indicated.
b. Report discrepancies to Architect before disturbing existing installation.
c. Beginning of demolition work constitutes acceptance of existing conditions that would

be apparent upon examination prior to starting demolition.

2. Separate areas in which demolition is being conducted from areas that remain occupied.
a. Provide, erect, and maintain temporary dustproof partitions.
b. Provide sound retardant partitions of construction indicated on drawings.
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c. Do not close or obstruct walkways, corridors, or other occupied or used facilities
without written permission from authorities having jurisdiction.

3. Maintain weatherproof exterior building enclosure, except for interruptions required for
replacement or modifications; prevent water and humidity damage.

4. Remove existing work as indicated and required to accomplish new work.

a. Remove rotted wood, corroded metals, and deteriorated masonry and concrete;
replace with new construction indicated.

b. Remove items indicated on drawings.

5.  Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and
Telecommunications): Remove existing systems and equipment as indicated.

a. Maintain existing active systems to remain in operation, and maintain access to
equipment and operational components.

1) Maintain fire-protection facilities in service during selective demolition
operations.

b. Where existing active systems serve occupied facilities but are to be replaced with
new services, maintain existing systems in service until new systems are complete
and ready for service.

c. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC
systems, equipment, and components indicated on Drawings to be removed.

1) Piping to Be Removed: Remove portion of piping indicated to be removed and
cap or plug remaining piping with same or compatible piping material.

2) Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same
or compatible piping material and leave in place.

3) Equipment to Be Removed: Disconnect and cap services and remove
equipment.

4) Equipment to Be Removed and Reinstalled: Disconnect and cap services and
remove, clean, and store equipment; when appropriate, reinstall, reconnect, and
make equipment operational.

5) Equipment to Be Removed and Salvaged: Disconnect and cap services and
remove equipment and deliver to Owner.

6) Ducts to Be Removed: Remove portion of ducts indicated to be removed and
plug remaining ducts with same or compatible ductwork material.

7) Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible
ductwork material and leave in place.

d. See Section 011000 - Summary for limitations on outages and required notifications.
Verify that abandoned services serve only abandoned facilities before removal.
Remove abandoned pipe, ducts, conduits, and equipment, including those above
accessible ceilings. Remove back to source of supply where possible, otherwise cap
stub and tag with identification.

6. Protect existing work to remain.

a. Prevent movement of structure. Provide shoring and bracing as required.

b. Perform cutting to accomplish removal work neatly and as specified for cutting new

work.

c. Repair adjacent construction and finishes damaged during removal work.

d. Patch to match new work.

7. Comply with Owner’s requirements for using and protecting elevators, stairs, walkways,
loading docks, building entries, and other building facilities during selective demolition
operations.

8. Removed and Salvaged ltems:

a. Clean salvaged items.

bl 0]
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b. Pack or crate items after cleaning. Identify contents of containers.

c. Store items in a secure area until delivery to Owner.

d. Transport items to Owner's storage area designated by Owner.

e. Protect items from damage during transport and storage.

9. Removed and Reinstalled Items:

a. Clean and repair items to functional condition adequate for intended reuse.

b. Pack or crate items after cleaning and repairing. Identify contents of containers.

c. Protect items from damage during transport and storage.

d. Reinstall items in locations indicated. Comply with installation requirements for new
materials and equipment. Provide connections, supports, and miscellaneous
materials necessary to make item functional for use indicated.

10. Existing Items to Remain: Protect construction indicated to remain against damage and
soiling during selective demolition. When permitted by Architect, items may be removed to

a suitable, protected storage location during selective demolition and reinstalled in their

original locations after selective demolition operations are complete.

3.05 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS

A.

B.

Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain
and at regular intervals using power-driven saw, and then remove concrete between saw cuts.

Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain,
using power-driven saw, and then remove masonry between saw cuts.

Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and
remove.

Resilient Floor Coverings: Remove floor coverings and adhesive according to
recommendations in RFCI's "Recommended Work Practices for the Removal of Resilient Floor
Coverings." Do not use methods requiring solvent-based adhesive strippers.

Roofing: Remove no more existing roofing than what can be covered in one day by new roofing
and so that building interior remains watertight and weathertight. See Division 7 Sections for
new roofing requirements.

1. Remove existing roof membrane, flashings, copings, and roof accessories.

2.  Remove existing roofing system down to substrate.

3.06 PATCHING AND REPAIRS

A. General: Promptly repair damage to adjacent construction by selective demolition operations.

B. Patching: Comply with Section 017000 - Execution and Closeout Requirements.

C. Repairs: Where repairs to existing surfaces are required, patch to produce surfaces suitable for
new materials.

1.  Completely fill holes and depressions in existing masonry walls that are to remain with an
approved masonry patching material applied according to manufacturer's written
recommendations.

D. Finishes: Restore exposed finishes of patched areas and extend restoration into adjoining
construction in a manner that eliminates evidence of patching and refinishing.

E. Floors and Walls: Where walls or partitions that are demolished extend one finished are into
another, patch and repair floor and wall surfaces in the new space. Provide an even surface of
uniform finish color, texture and appearance. Remove existing floor and wall coverings and
replace with new materials if necessary, to achieve uniform color and appearance.

1. Patch with durable seams that are as invisible as possible. Provide materials and comply
with installation requirements specified in other Sections of these Specifications.

HED Project No.: 2024-DC048-002 Henry Wade JJC Air Handler Replacement
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2. Where patching occurs over a painted surface, apply primer and intermediate paint coats
over patch and apply final paint coat over entire unbroken surface containing patch.
Provide additional coats until patch blends with adjacent surfaces.

3. Where feasible, test and inspect patched are after completion to demonstrate integrity of
installation.

F. Ceilings: Patch, repair, or rehang existing ceilings as necessary to provide even-plane surface
of uniform appearance.

G. Debris and Waste Removal:
1. Remove debris, junk, and trash from site.
2.  Remove from site all materials not to be reused on site; do not burn or bury.
3. Leave site in clean condition, ready for subsequent work.
4. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION 024100

Henry Wade JJC Air Handler Replacement HED Project No.: 2024-DC048-002
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ADDENDUM #1

SECTION 23 00 10 - GENERAL REQUIREMENTS FOR HVAC SYSTEMS

PART 1 - GENERAL

1.1 DESCRIPTION

A

The General Requirements for Mechanical Work are intended to be complementary to the General
Requirements of the Construction Contract.

Work Included: Provide complete mechanical systems where shown on the drawings, as specified
herein, and as needed for a complete and proper installation including, but not necessarily limited to
the following summary of work:

1. [Replace exsitng roof mounted AHUs with matching capacity and function]

2. Extend exisitng comfort controls providing complete air side controls including but not limited to
AHUs, terminal boxes, and exhaust fans

3. [Provide UL864 smoke control BMS. Control system shall replace with identical function and
sequence the existing systems which are no longer supported or have replacement parts
available]

4. Provide new DDC controls and integrate with the existing building DDC system.

5. Test & Balance: will be provided by the Owner contractor. Contractor responsibilities to

support the Test & Balance effort are contained in Section 23 05 93. Reports to be reviewed
by architect /engineer.
6. Other items and services required to complete the systems.

1.2 QUALITY ASSURANCE AND APPLICABLE STANDARDS

A
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Use adequate numbers of skilled workers that are thoroughly trained and experienced in the necessary
crafts and are completely familiar with the specified requirements and the methods needed for proper
performance of the work of this Section.

Without additional cost to the Architect/Engineer/Owner, provide such other labor and materials as are
required to complete the work of this Section in accordance with the requirements of governmental
agencies having jurisdiction, regardless of whether such materials and associated labor are called for
elsewhere in these Contract Documents.

Codes: Perform all work in accordance with the latest edition of the following codes:
State and city building, fire, plumbing, and mechanical codes.

National Electrical Code (NEC)

National Fire Protection Association (NFPA)

American with Disabilities Act (ADA)

Texas Accessibility Standards (TAS)

Texas Department of Criminal Justice (TDCJ) Standards

Minimum Jail Standards of the Texas Commission on Jail Standards

All authorities having jurisdiction.

e e A

Where conflicts occur between drawings, specifications, and code requirements, the most stringent
requirement shall take precedence.

Standards: The specifications and standards of the following organizations are by reference made a
part of these specifications. All work, unless otherwise indicated, shall comply with the requirements
and recommendations wherever applicable:

1. American National Standards Institute (ANSI)

2. Air Conditioning and Refrigeration Institute (ARI)

HED Project No: 2024-DC048-002
General Requirements for HVAC Systems
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3 American Gas Association (AGA)

4 American Society for Testing and Materials (ASTM)

5. American Society of Plumbing Engineers (ASPE)

6. American Society of Mechanical Engineers (ASME)

7 American Society of Refrigeration, Heating and Air Conditioning Engineers (ASHRAE)
8. Electrical Testing Laboratories (ETL)

9. National Bureau of Standards (NBS)

10. National Electrical Manufacturer's Association (NEMA)

11. National Fire Protection Association (NFPA)

12. Sheet Metal and Air Conditioning National Association (SMACNA)
13. Underwriters Laboratories, Inc. (UL)

F. Electrical Characteristics for Equipment: Equipment of differing electrical characteristics may be
furnished provided such equipment is proposed on the “Alternate Manufacturer Evaluation Form”,
subsequently approved, and connecting electrical services, circuit breakers, and conduit sizes
appropriately modified. If minimum energy ratings or efficiencies are specified, equipment shall comply
with requirements.

G. When requested, provide the Owner’s Authorized Representative with manufacturer’s certificate that
materials meet or exceed minimum requirements as specified.
REQUIREMENTS OF REGULATORY AGENCIES

A. The requirements and recommendations of the latest edition of the Occupational Safety and Health
Administration (OSHA) Act are by reference made a part of these specifications. All work shall comply
with the requirements and recommendations wherever applicable.

RELATED WORK SPECIFIED ELSEWHERE

A. All Other Sections of Divisions 21, 22, and 26 (as applicable).

B. All other divisions of the contract documents. Refer to each division's specifications and drawings for
all requirements

SUBMITTALS
A. Comply with pertinent provisions of Division 01.
B. Provide Specifications per Division 01 for all submitted alternate equipment.
C. Product Data: Submit the following:
1. Materials list of items proposed to be provided under Division 23.
2. Manufacturer's specifications and other data needed to prove compliance with the specified

requirements. The term "Compliance" is understood to mean that the Contractor certifies that
the submitted equipment will meet or exceed the contract document requirements. Items that
do not clearly meet this definition should be identified and explained as required in the following
paragraph.

3. Identify the difference between the specified item or function and the proposed. Explain with
enough detail so that the Architect/Engineer/Owner can easily determine that the item complies
with the functional intent. List any disadvantages or advantages of the proposed item versus the
specified item. Submit technical data sheets and pictures and diagrams to support and clarify.
Organize in a clear and concise format. All substitutions shall be approved in writing by
Architect/Engineer. The Architect/Engineer’s decision shall be final.

4. Allow a minimum of ten (10) working days for the review of submittals and each re-submittal.

HED Project No: 2024-DC048-002
General Requirements for HVAC Systems
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5. Compliance with the Contract documents shall be the sole responsibility of the Contractor.
Iltems on equipment that are were not accepted by the Architect/Engineer in writing as an
approved equal shall be replaced or revised to comply with the contract documents at the
Contractor's expense.

6. Manufacturer's recommended installation procedures which, when reviewed by the
Architect/Engineer, shall become the basis for accepting or rejecting actual installation
procedures used on the work.

7. Sign the submittal as an indication of compliance with the contract documents. Any deviations
from the contract documents shall be indicated on the submittal prior to signing. Any deviations
not indicated shall be cause for rejection and removal of the non-complying equipment at the
Contractor’s expense.

See individual specification Sections for submittal requirements of materials and equipment.

Resubmittals of rejected submittals shall be limited to one (1) in number. Costs for processing
subsequent resubmittals in excess of the first resubmittal, resulting from the Contractor's disregard of
Architect/Engineer's primary submittal rejection comments, shall be borne by the Contractor. Costs
shall be based on Architect/Engineer's hourly rates as published in their current professional fee
schedules and shall also include reimbursable costs for delivery, mailing, and photocopies at direct
cost plus fifteen percent (15%).

Shop Drawings: Upon written request of the Contractor, the Architect/Engineer will provide directly to
the Contractor electronic backgrounds of drawings required to produce shop drawings. The
requirements to secure electronic files for shop drawing purposes are the same as for record drawing
purposes. See 230010, Paragraph 1.15.H.2.

1.6  SUBSTITUTIONS

A
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The use of manufacturers' names and catalog numbers followed by the phrase "or equal" is generally
used to establish a standard of quality and utility for the specified items and to provide a dimensional
reference for construction documents that are drawn to scale.

Submittals for "equal" items shall, where applicable, include the following data that are not necessarily
required for specified items:

1. Performance characteristics.

2. Materials.

3. Finish.

4. Certification of conformance with specified codes and standards.

5. Manufacturer's specifications and other data needed to prove compliance with the specified
requirements. The term "Compliance" is understood to mean that the Contractor certifies that
the submitted equipment will meet or exceed the contract document requirements. Iltems that
do not clearly meet this definition should be identified and explained as required in Paragraph 6
below.

6. Identify the difference between the specified item or function and the proposed. Explain with

enough detail so that the Architect/ Engineer/Owner can easily determine that the item complies
with the functional intent. List any disadvantages or advantages of the proposed item versus the
specified item. Submit technical data sheets and pictures and diagrams to support and clarify.
Include shop drawings for all piping and ductwork equipment per Paragraph 1.5 Submittals.
Organize in a clear and concise format.

Submittals of "equal” components or systems may be rejected if:

1. The material or equipment would necessitate the alteration of any portion of the mechanical,
electrical, architectural or structural design.
2. Dimensions vary from the specified material or equipment in such a manner that accessibility or

clearances are impaired or the work of other trades is adversely affected.
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D. Proposed substitutions for materials or equipment must be submitted ten (10) days prior to final bid
date for consideration as approved equals. Otherwise, such substitutions will not be permitted. Only
Prime Bidders are allowed to make proposals for substitutions. Manufacturers, distributors, and sub-
contractors shall not make proposals to the Architect/Engineer for substitutions.

E. No substitution shall be made unless authorized in writing by the Architect/Engineer. Should a
substitution be accepted, and should the substitute material prove defective or otherwise unsatisfactory
for the service intended, and within the guarantee period, replace this material or equipment with
material or equipment specified, at no additional cost to the Architect/Engineer/Owner, and to the
satisfaction of the Architect/Engineer.

F. Contractors submitting bids on substitute materials and equipment must also provide a written
performance guarantee certifying that the substitute materials and equipment will produce the specified
effects and meet the approval of the Architect/Engineer.

ORDINANCES, PERMITS, METERS, UTILITIES, AND ROYALTIES

A. Procure all permits and licenses necessary for completion of this project and pay all lawful fees
required and necessary pursuant in obtaining said permits and licenses. All required certificates of
approvals and inspections by local governing and regulating authorities shall be obtained and paid for
by the Contractor.

B. Pay all fees required for the connection of water, gas, and sewer to utility mains, and any meter fees if
required.
1. Pay any royalty payments required or fees for the use of patented equipment or systems.
Defend all law suits or claims for infringement of any patent rights and shall hold the Owner and
Architect/Engineer harmless from loss as a result of said suits or claims.

COMPATIBILITY OF EQUIPMENT

A. Assume full responsibility for satisfactory operation of all component parts of the mechanical systems
to assure compatibility of all equipment and performance of the integrated systems in accordance with
the requirements of the specifications. Should the Contractor consider any part of the specifications or
drawings as rendering his acceptance of such responsibility impossible, prohibitive, or restrictive, he
shall notify the Architect/Engineer before submitting his bid, and the bid shall be accompanied by a
written statement of any objections or exceptions to the specifications and drawings.

JOBSITE CONDITIONS

A. Examine the areas and conditions under which work of this Section will be performed. Include required
work to correct conditions detrimental to the timely and proper completion of all Division 23 Work. Do
not proceed until unsatisfactory conditions are corrected.

PREPARATION AND COORDINATION

A. Perform coordination work in strict accordance with provisions of these specifications and the following:
1. Coordinate as necessary with other trades to assure proper and adequate interface with all
work.
2. Where ducts, pipes and other mechanical items are shown in conflict with locations of structural

members and other equipment, include labor and materials required for extensions, offsets and
supports to clear the encroachment.

3. Although such work is not specifically indicated, provide all supplementary or miscellaneous
items, appurtenances, and devices incidental to or necessary for a sound, secure, and
complete installation.
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4. Coordinate accepted equipment changes from those scheduled or specified with other trades
affected. Additional compensation to other trades for equipment changes is the responsibility of
the Contractor making the change.

Mechanical Drawings are diagrammatic. Follow the drawings as closely as actual construction and
work of other trades will permit. Duct and piping arrangement have been designed for maximum
economy consistent with good practice and other considerations. Install the systems arranged as
shown on the drawings, except as otherwise approved in advance by the Architect/Engineer.

Data indicated on the Drawings and in these Specifications are as exact as could be secured, but their
absolute accuracy is not warranted. The exact locations, distances, levels, and other conditions will be
governed by actual construction and the Drawings and Specifications should be used only for guidance
in such regard.

Where items such as diffusers, thermostats, switches, and control panels are not specifically located
on the Drawings, provide an RFI to the Architect/Engineer, and locate as determined in the field by the
Architect/Engineer. Where such items are installed without such specific direction, relocate as directed
by the Architect/Engineer, and at no additional cost to the Architect/Engineer/Owner.

Verify all dimensions and distances. No additional compensation will be allowed because of
differences between work shown on the Drawings and actual dimensions and distances at the jobsite.

1.11  CONSTRUCTION REQUIREMENTS

A

The drawings show the arrangements of work. Should project conditions necessitate rearrangement,
or if the materials or equipment can be installed to a better advantage in a different manner, before
proceeding with the work, prepare and submit five copies of Drawings of the proposed arrangement for
the Architect/Engineer’s review. Allow a minimum of ten (10) working days for review.

Should the Contractor propose to install equipment requiring space conditions other than those shown,
or rearrange the equipment, he shall assume responsibility for the rearrangement of the space and
shall have the Architect/Engineer review the change before proceeding with the work. The request for
such changes shall be accompanied by contractor-generated detailed shop drawings of the space in
question. Identify monetary credits proposed or other benefits of the change. Allow a minimum of ten
(10) working days for review.

Properly locate and size all slots, holes, and openings in the building structure pertaining to the work
and for the correct location of pipe sleeves, duct sleeves, fire dampers, etc., as applicable to the work.

1.12 CUTTING AND PATCHING

A
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Perform cutting and patching associated with the work in strict accordance with the provisions of
Division 01 of these Specifications and the following:

1. Coordinate work to minimize cutting and patching work.
2. Request for Architect/Engineer's Consent
a. Prior to cutting or coring of the building structure, submit a written request to the

Architect/Engineer for permission to proceed with cutting. Include x-rays of any floor
area where cutting or coring is proposed.

b. Contractor is cautioned that concrete floor may contain steel tendons, pipes, and
electrical/telecom conduits, all of which can not be cut or damaged.
3. Perform Architect/Engineer-approved cutting and demolition by methods that will prevent

damage to other portions of the work and provide proper surfaces to receive installation of new
work and repair.

4, Perform fitting and adjusting of products to provide finished installation complying with the
specified tolerances and finishes.

HED Project No: 2024-DC048-002
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5. Provide all core drilling of holes. Where sleeves and blockouts are required, they shall be cut or
provided at locations required. On completion of this work or as work progresses, make all
repairs and do all patching required as a result of work under this Contract. All patching shall
be performed in a manner that will restore the surrounding work to its original condition to the
satisfaction of the Architect/Engineer.

6. Assume responsibility for the proper size of all sleeves and blockouts in the building structure
pertaining to the work and for providing the correct location of pipe sleeves and blockouts.
7. Where openings are cut through masonry walls, provide lintels or structural supports to protect

the remaining masonry. Provide adequate support during the cutting operation to prevent any
damage to the affected masonry.

1.13 PROJECT RECORD DOCUMENTS

A

®
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Provide the record documents associated with the work of Division 23 in strict accordance with the
provisions of these specifications.

Throughout progress of the Division 23 Work, maintain an accurate record of changes in the Contract
Documents that apply to work of Division 23. Changes shall include all addendums issued during
bidding. Maintain an accurate record of the location of mechanical service lines and outlets and all
outside utilities.

Delegate the responsibility for maintenance of Record Documents to one person on the Contractor's
staff as approved by the Architect/Engineer. Submit in writing at the pre-construction conference the
name and credentials of the person responsible for record mark-ups and maintenance.

Accuracy of Records

1. Thoroughly coordinate changes within the Record Documents, making adequate and proper
entries on each page of Specifications and each sheet of drawings and other documents where
such entry is required to show the change properly. Match the symbology and format of the
base documents.

2. Accuracy of records shall be such that a future verification of items shown in the Contract
Documents may rely reasonably on information obtained from the approved Project Record
Documents.

Maintain the job set of Record Documents completely protected from deterioration and from loss and
damage until completion of the work and transfer of all recorded data to the final Project Record
Documents.

Making Entries on Drawings

1. Using an erasable colored pencil (not ink or indelible pencil), clearly describe the change by
graphic line and note as required.

Date all entries.

Call attention to the entry by a "cloud" drawn around the area or areas affected.

In the event of overlapping changes, use different colors for the overlapping changes.

Make entries within 24 hours after receipt of information that the change has occurred.
Maintain the base drawing format and use the same symbology.

Convert field mark-ups to finished CADD record drawings when required in this section.

onversion of Schematic Layouts

In some cases on the drawings, arrangements of ductwork and piping and similar items are
shown schematically and are not intended to portray precise physical layout. Determine final
physical arrangement subject to the Architect/Engineer's approval. However, design of future
modifications of the facility may require accurate information as to the final physical layout of
items that are shown only schematically on the drawings.

=, Nookrwbd
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2. Show on the job set of record drawings, by dimension accurate to within one inch, the
centerline of each run of items such as all sleeves and piping, etc., below grade, in walls, or in
the concrete slab. A surface mounted device indicates the exact location:

a. Clearly identify the item by accurate note such as "Chilled Water" and the like.

b. Show, by symbol or note, the vertical location of the item "under slab," "in ceiling
plenum," "exposed," and the like.

C. Make all identification sufficiently descriptive that it may be related reliably to the
specifications.

H. Final Project Record Documents
1. The purpose of the final Project Record Documents is to provide factual
a. information regarding all aspects of the Work, both concealed and visible, to enable

future modification of the Work to proceed without lengthy and expensive site
measurement, investigation, and examination.
2. Provide completed record drawings on CD and one Mylar film reproducible of each drawing.
3. Refer to Section 017839 for additional requirements.

1.14 OPERATION AND MAINTENANCE DATA

A. Well before substantial completion, submit two copies of a preliminary draft of the proposed manual(s)
to the Architect/Engineer for review and comments. Allow a minimum of ten (10) working days for

review.

B. Submit specified number copies of the approved manual to the Architect/Engineer prior to
indoctrination of operation and maintenance personnel.

C. Prepare in accordance with the following standards:

Format:

Size:

Paper:

Text:

Drawings:

Flysheets:

Henry Wade JJC Air Handler Replacement
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82" x 11"

White bond, at least 20 Ib. weight

Neatly written or printed

11" in height preferable; bind in with text;
foldouts acceptable; larger drawings are
acceptable but fold to fit within the Manual
and provide a drawing pocket inside rear
cover or bind in with text.

Separate each section of the Manual with
neatly prepared flysheets briefly describing
contents of the ensuing section; flysheets
may be in color.
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Use heavy-duty plastic or fiberboard
covers with binding mechanism concealed
Binding: inside the manual; 3-ring binders will be
acceptable; all binding is subject to the
Architect/ Engineer's approval.
Provide all measurements in U.S. standard
units such as feet-and-inches, Ibs, and
cfm. Where items may be expected to be
Measurements: measured within ten years in accordance
with metric formulae, provide additional
measurements in the "International System
of Units" (SI).

D. Provide front and back covers for each manual, using durable material approved by the
Architect/Engineer, and clearly identified on or through the cover with at least the following information:

1.

2.
3.
4.

Name and Address of Work

Name of Contractor

General subject of this manual

Space for approval signature of the Architect/Engineer and approval date

1.15 OPERATING AND MAINTENANCE INSTRUCTIONS

A. Contents: Include at least the following:

1.

2.

7.

1.16  PAINTING

Neatly typewritten index near the front of the manual, giving immediate information as to
location within the manual of all emergency information regarding the installation.

Complete instructions regarding operation and maintenance of all equipment provided including
lubrication, disassembly, and reassembly.

Complete nomenclature of all parts of all equipment.

Complete nomenclature and part number of all replaceable parts, name and address of nearest
vendor, and all other data pertinent to procurement procedures.

Copy of all guarantees and warranties issued.

Manufacturer's bulletins, drawings, and descriptive data, clearly indicating the precise items
included in this installation and deleting, or otherwise clearly indicating, all manufacturers' data
with which this installation is not concerned.

Such other data as required in other sections of these specifications.

A. All equipment shall be delivered to the job with suitable factory finish. Should the finish be damaged in
transit or during the installation, it shall be finished to match appearance of original finish. All work
shall be subject to approval by Architect/Engineer.

1.17 TESTING AND INSPECTION

A. Provide personnel and equipment, make required tests, and secure required approvals from the
Architect/Engineer and governmental agencies having jurisdiction.

B. Make written notice to the Architect/Engineer, adequately in advance, of each of the following stages of
construction:

1.
2.
3.

Henry Wade JJC Air Handler Replacement
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When all rough-in is complete, but not covered;
As specified in all Division 23 sections.
At the completion of the work of Division 23.
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C. When material or workmanship is found to not comply with the specified requirements, remove the
noncomplying items from the job site and replace them with items complying with the specified
requirements at no additional cost to the Architect/Engineer/Owner. This shall be performed within 3
days after receipt of written notice of nhoncompliance.

1.18 WARRANTY

A. Warranty all equipment and workmanship for a period of one year after date of substantial completion
and replace or repair any faulty equipment or installation at no cost to the Architect/Engineer/Owner for
such service during this period, all in accordance with requirements of Division 01.

B. Provide full material warranty on all compressors for a period of five years after date of substantial
completion.
C. This warranty shall not void specific warranties issued by manufacturers for greater periods of

time. Nor shall it void any rights guaranteed to the Owner by law.
D. Warranties shall be in writing in a form satisfactory to the Owner, and shall be delivered to the Owner
before final payment is made.
1.19 PROJECT COMPLETION

A. Upon completion of the work of Division 23, thoroughly clean all exposed portions of the mechanical
installation, removing all traces of soil, labels, grease, oil, and other foreign material, and using only the
type cleaner recommended by the manufacturer of the item being cleaned.

END OF SECTION
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SECTION 23 05 93
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 GENERAL

1.1

A.
B.

1.2

Henry Wade JJC Air Handler Replacement
December 5, 2025

SECTION INCLUDES
Testing, adjustment, and balancing of air systems.
Testing, adjustment, and balancing of hydronic systems.

REFERENCE STANDARDS
AABC (NSTSB) - AABC National Standards for Total System Balance, 7th Edition; 2016.

ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC
Systems; 2008, with Errata (2019).

NEBB (TAB) - Procedural Standards for Testing Adjusting and Balancing of Environmental
Systems; 2015, with Errata (2017).

SUBMITTALS

Installer Qualifications: Submit name of adjusting and balancing agency and TAB supervisor for
approval within 30 days after award of Contract.

TAB Plan: Submit a written plan indicating the testing, adjusting, and balancing standard to be

followed and the specific approach for each system and component.

1. Submit to Architect.

2. Submit six weeks prior to starting the testing, adjusting, and balancing work.

3. Include certification that the plan developer has reviewed Contract Documents, the
equipment and systems, and the control system with the Architect and other installers to
sufficiently understand the design intent for each system.

4. Include at least the following in the plan:

a. List of all air flow, water flow, sound level, system capacity and efficiency
measurements to be performed and a description of specific test procedures,
parameters, formulas to be used.

b. Copy of field checkout sheets and logs to be used, listing each piece of equipment to
be tested, adjusted and balanced with the data cells to be gathered for each.

c. Identification and types of measurement instruments to be used and their most recent
calibration date.

d. Discussion of what notations and markings will be made on the duct and piping
drawings during the process.

e. Final test report forms to be used.

Detailed step-by-step procedures for TAB work for each system and issue, including:

Terminal flow calibration (for each terminal type).

Diffuser proportioning.

Branch/submain proportioning.

Total flow calculations.

Rechecking.

Diversity issues.

—h
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g. Details of how TOTAL flow will be determined; for example:

1) Air: Sum of terminal flows via control system calibrated readings or via hood
readings of all terminals, supply (SA) and return air (RA) pitot traverse, SA or RA
flow stations.

2) Water: Pump curves, circuit setter, flow station, ultrasonic, etc.

h.  Procedures for formal deficiency reports, including scope, frequency and distribution.

Control System Coordination Reports: Communicate in writing to the controls installer all
setpoint and parameter changes made or problems and discrepancies identified during TAB
that affect, or could affect, the control system setup and operation.

Final Report: Indicate deficiencies in systems that would prevent proper testing, adjusting, and

balancing of systems and equipment to achieve specified performance.

1. Revise TAB plan to reflect actual procedures and submit as part of final report.

2. Submit draft copies of report for review prior to final acceptance of Project. Provide final
copies for Architect and for inclusion in operating and maintenance manuals.

3. Include actual instrument list, with manufacturer name, serial number, and date of
calibration.

4. Form of Test Reports: Where the TAB standard being followed recommends a report
format use that; otherwise, follow ASHRAE Std 111.

5. Units of Measure: Report data in I-P (inch-pound) units only.

6. Include the following on the title page of each report:

Name of Testing, Adjusting, and Balancing Agency.

Address of Testing, Adjusting, and Balancing Agency.

Telephone number of Testing, Adjusting, and Balancing Agency.

Project name.

Project location.

Project Architect.

Project Engineer.

Project Contractor.

Report date.

“TQ@ e o0 T

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION

3.1

A.

Henry Wade JJC Air Handler Replacement
December 5, 2025

GENERAL REQUIREMENTS

Perform total system balance in accordance with one of the following:

1. AABC (NSTSB), AABC National Standards for Total System Balance.

2. ASHRAE Std 111, Practices for Measurement, Testing, Adjusting and Balancing of
Building Heating, Ventilation, Air-Conditioning, and Refrigeration Systems.

Begin work after completion of systems to be tested, adjusted, or balanced and complete work
prior to Substantial Completion of the project.

Where HVAC systems and/or components interface with life safety systems, including fire and
smoke detection, alarm, and control, coordinate scheduling and testing and inspection
procedures with the authorities having jurisdiction.

TAB Agency Qualifications:
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3.3

3.4
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1. Company specializing in the testing, adjusting, and balancing of systems specified in this
section.

2. Having minimum of three years documented experience.

3. Certified by one of the following:

a. AABC, Associated Air Balance Council: www.aabc.com/#sle; upon completion
submit AABC National Performance Guaranty.
b. NEBB, National Environmental Balancing Bureau: www.nebb.org/#sle.

TAB Supervisor and Technician Qualifications: Certified by same organization as TAB agency.

EXAMINATION

Verify that systems are complete and operable before commencing work. Ensure the following
conditions:

Systems are started and operating in a safe and normal condition.

Temperature control systems are installed complete and operable.

Proper thermal overload protection is in place for electrical equipment.

Final filters are clean and in place. If required, install temporary media in addition to final
filters.

5 Duct systems are clean of debris.

6. Fans are rotating correctly.

7. Fire and volume dampers are in place and open.

8

9

PN~

Air coil fins are cleaned and combed.
. Access doors are closed and duct end caps are in place.
10.  Air outlets are installed and connected.
11.  Duct system leakage is minimized.
12.  Hydronic systems are flushed, filled, and vented.
13. Pumps are rotating correctly.
14.  Proper strainer baskets are clean and in place.
15.  Service and balance valves are open.

Submit field reports. Report defects and deficiencies that will or could prevent proper system
balance.

Beginning of work means acceptance of existing conditions.

PREPARATION

Hold a pre-balancing meeting at least one week prior to starting TAB work.
1. Require attendance by all installers whose work will be tested, adjusted, or balanced.

ADJUSTMENT TOLERANCES

Air Handling Systems: Adjust to within plus or minus 10 percent of design for supply systems
and plus or minus 10 percent of design for return and exhaust systems.

Air Outlets and Inlets: Adjust total to within plus 10 percent and minus 10 percent of design to
space. Adjust outlets and inlets in space to within plus or minus 10 percent of design.

Hydronic Systems: Adjust to within plus or minus 10 percent of design.
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RECORDING AND ADJUSTING
Ensure recorded data represents actual measured or observed conditions.

Permanently mark settings of valves, dampers, and other adjustment devices allowing settings
to be restored. Set and lock memory stops.

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

Leave systems in proper working order, replacing belt guards, closing access doors, closing
doors to electrical switch boxes, and restoring thermostats to specified settings.

At final inspection, recheck random selections of data recorded in report. Recheck points or
areas as selected and witnessed by the Owner.

AIR SYSTEM PROCEDURE

Adjust air handling and distribution systems to provide required or design supply, return, and
exhaust air quantities.

Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of
duct.

Measure air quantities at air inlets and outlets.

Adjust distribution system to obtain uniform space temperatures free from objectionable drafts
and noise.

Use volume control devices to regulate air quantities only to extend that adjustments do not
create objectionable air motion or sound levels. Effect volume control by duct internal devices
such as dampers and splitters.

Vary total system air quantities by adjustment of fan speeds. Provide drive changes required.
Vary branch air quantities by damper regulation.

Provide system schematic with required and actual air quantities recorded at each outlet or
inlet.

Measure static air pressure conditions on air supply units, including filter and coil pressure
drops, and total pressure across the fan. Make allowances for 50 percent loading of filters.

Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design
conditions.

Measure temperature conditions across outside air, return air, and exhaust dampers to check
leakage.

Where modulating dampers are provided, take measurements and balance at extreme
conditions. Balance variable volume systems at maximum air flow rate, full cooling, and at
minimum air flow rate, full heating.

Measure building static pressure and adjust supply, return, and exhaust air systems to provide
required relationship between each to maintain approximately 0.05 inches positive static
pressure near the building entries.
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For variable air volume system powered units set volume controller to air flow setting indicated.
Confirm connections properly made and confirm proper operation for automatic variable air
volume temperature control.

On fan powered VAV boxes, adjust air flow switches for proper operation.

WATER SYSTEM PROCEDURE
Adjust water systems to provide required or design quantities.

Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gauges to
determine flow rates for system balance. Where flow metering devices are not installed, base
flow balance on temperature difference across various heat transfer elements in the system.

Adjust systems to provide specified pressure drops and flows through heat transfer elements
prior to thermal testing. Perform balancing by measurement of temperature differential in
conjunction with air balancing.

Effect system balance with automatic control valves fully open to heat transfer elements.

Effect adjustment of water distribution systems by means of balancing cocks, valves, and
fittings. Do not use service or shut-off valves for balancing unless indexed for balance point.

Where available pump capacity is less than total flow requirements or individual system parts,
full flow in one part may be simulated by temporary restriction of flow to other parts.

SCOPE

Test, adjust, and balance the following:
1. Air Handling Units.
2. Air Terminal Units.

MINIMUM DATA TO BE REPORTED

Electric Motors:

Manufacturer.

Model/Frame.

HP/BHP.

Phase, voltage, amperage; nameplate, actual, no load.
RPM.

Service factor.

Sheave Make/Size/Bore.

ooling Coils:

Identification/number.

Location.

Service.

Manufacturer.

Air flow, design and actual.

Entering air DB temperature, design and actual.
Entering air WB temperature, design and actual.
Leaving air DB temperature, design and actual.

Leaving air WB temperature, design and actual.

COINOOAPWN=_O NODOTRWON =
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10.
11.
12.
13.
14.
15.

Water flow, design and actual.

Water pressure drop, design and actual.

Entering water temperature, design and actual.
Leaving water temperature, design and actual.
Saturated suction temperature, design and actual.
Air pressure drop, design and actual.

C. Heating Coils:

©CoNo>OA~ON =

10.
11.
12.

Identification/number.

Location.

Service.

Manufacturer.

Air flow, design and actual.

Water flow, design and actual.

Water pressure drop, design and actual.
Entering water temperature, design and actual.
Leaving water temperature, design and actual.
Entering air temperature, design and actual.
Leaving air temperature, design and actual.
Air pressure drop, design and actual.

D. Air Moving Equipment:

Location.

Manufacturer.

Model number.

Serial number.
Arrangement/Class/Discharge.

Air flow, specified and actual.

Return air flow, specified and actual.
Outside air flow, specified and actual.
Total static pressure (total external), specified and actual.
Sheave Make/Size/Bore.

Number of Belts/Make/Size.

Fan RPM.

E. Terminal Unit Data:

SOVONooORALON =
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Manufacturer.

Type, constant, variable, single, dual duct.
Identification/number.

Location.

Model number.

Size.

Minimum static pressure.

Minimum design air flow.

Maximum design air flow.

Maximum actual air flow.
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11.  Inlet static pressure.

END OF SECTION
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SECTION 23 08 00
COMMISSIONING OF HVAC

PART 1 GENERAL

1.1 SUMMARY

A. See Section 01 91 13 - General Commissioning Requirements for overall objectives; comply
with the requirements of Section 01 91 13.

B. This section covers the Contractor's responsibilities for commissioning; each subcontractor or
installer responsible for the installation of a particular system or equipment item to be
commissioned is responsible for the commissioning activities relating to that system or
equipment item.

C. The Commissioning Authority (CA) directs and coordinates all commissioning activities and
provides Prefunctional Checklists and Functional Test Procedures for Contractor's use.

D. The entire HVAC system is to be commissioned, including commissioning activities for the
following specific items:
1. Control system.
2. Major and minor equipment items.
3. Terminal units.
4. Other equipment and systems explicitly identified elsewhere in Contract Documents as

requiring commissioning.

E. The Prefunctional Checklist and Functional Test requirements specified in this section are in
addition to, not a substitute for, inspection or testing specified in other sections.

1.2 REFERENCE STANDARDS

A. ASHRAE Guideline 1.1 - HVAC&R Technical Requirements for the Commissioning Process;
2007, with Errata (2012).

1.3 SUBMITTALS

A. Updated Submittals: Keep the Commissioning Authority informed of all changes to control
system documentation made during programming and setup; revise and resubmit when
substantial changes are made.

B. Draft Prefunctional Checklists and Functional Test Procedures for Control System: Detailed
written plan indicating the procedures to be followed to test, checkout and adjust the control
system prior to full system Functional Testing; include at least the following for each type of
equipment controlled:

1. System name.
2. List of devices.
3. Step-by-step procedures for testing each controller after installation, including:

a. Process of verifying proper hardware and wiring installation.

b. Process of downloading programs to local controllers and verifying that they are
addressed correctly.

c. Process of performing operational checks of each controlled component.

HED Project No: 2024-DC048-002
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d. Plan and process for calibrating valve and damper actuators and all sensors.
e. Description of the expected field adjustments for transmitters, controllers and control
actuators should control responses fall outside of expected values.

Copy of proposed log and field checkout sheets to be used to document the process;
include space for initial and final read values during calibration of each point and space to
specifically indicate when a sensor or controller has “passed” and is operating within the
contract parameters.
Description of the instrumentation required for testing.
Indicate what tests on what systems should be completed prior to TAB using the control
system for TAB work. Coordinate with the Commissioning Authority and TAB contractor
for this determination.

C. Startup Reports, Prefunctional Checklists, and Trend Logs: Submit for approval of
Commissioning Authority.

D. HVAC Control System O&M Manual Requirements. In addition to documentation specified
elsewhere, compile and organize at minimum the following data on the control system:

1.

®NoO

10.
11.
12.

13.

Henry Wade JJC Air Handler Replacement
December 5, 2025

Specific step-by-step instructions on how to perform and apply all functions, features,
modes, etc. mentioned in the controls training sections of this specification and other
features of this system. Provide an index and clear table of contents. Include the
detailed technical manual for programming and customizing control loops and algorithms.
Full as-built set of control drawings.
Full as-built sequence of operations for each piece of equipment.
Full points list; in addition to the information on the original points list submittal, include a
listing of all rooms with the following information for each room:
Floor.
Room number.
Room name.
Air handler unit ID.
Reference drawing number.
Air terminal unit tag ID.
Heating and/or cooling valve tag ID.
Minimum air flow rate.
Maximum air flow rate.
Full print out of all schedules and set points after testing and acceptance of the system.
Full as-built print out of software program.
Electronic copy on disk of the entire program for this facility.
Marking of all system sensors and thermostats on the as-built floor plan and HVAC
drawings with their control system designations.
Maintenance instructions, including sensor calibration requirements and methods by
sensor type, etc.
Control equipment component submittals, parts lists, etc.
Warranty requirements.
Copies of all checkout tests and calibrations performed by the Contractor (not
commissioning tests).
Organize and subdivide the manual with permanently labeled tabs for each of the
following data in the given order:
a. Sequences of operation.

“Se@meaooTo

HED Project No: 2024-DC048-002
Commissioning of HYAC
23 08 00-2



PART 2
2.1

PART 3
3.1

W

Henry Wade JJC Air Handler Replacement
December 5, 2025

100% Construction Documents

Control drawings.

Points lists.

Controller and/or module data.

Thermostats and timers.

Sensors and DP switches.

Valves and valve actuators.

Dampers and damper actuators.

Program setups (software program printouts).

N

Project Record Documents: See Section 01 78 00 for additional requirements.

1. Submit updated version of control system documentation, for inclusion with operation and
maintenance data.
2. Show actual locations of all static and differential pressure sensors (air, water and

building pressure) and air-flow stations on project record drawings.

Draft Training Plan: In addition to requirements specified in Section 01 79 00, include:

1. Follow the recommendations of ASHRAE Guideline 1.1.

2. Control system manufacturer's recommended training.

3. Demonstration and instruction on function and overrides of any local packaged controls
not controlled by the HVAC control system.

Training Manuals: See Section 01 79 00 for additional requirements.
1. Provide three extra copies of the controls training manuals in a separate manual from the
O&M manuals.

PRODUCTS

TEST EQUIPMENT

Provide all standard testing equipment required to perform startup and initial checkout and
required functional performance testing; unless otherwise noted such testing equipment will
NOT become the property of Owner.

Equipment-Specific Tools: Where special testing equipment, tools and instruments are specific
to a piece of equipment, are only available from the vendor, and are required in order to
accomplish startup or Functional Testing, provide such equipment, tools, and instruments as
part of the work at no extra cost to Owner; such equipment, tools, and instruments are to
become the property of Owner.

EXECUTION

PREPARATION

Cooperate with the Commissioning Authority in development of the Prefunctional Checklists and
Functional Test Procedures.
Furnish additional information requested by the Commissioning Authority.

Prepare a preliminary schedule for HVAC pipe and duct system testing, flushing and cleaning,
equipment start-up and testing, adjusting, and balancing start and completion for use by the
Commissioning Authority; update the schedule as appropriate.
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Notify the Commissioning Authority when pipe and duct system testing, flushing, cleaning,
startup of each piece of equipment and testing, adjusting, and balancing will occur; when
commissioning activities not yet performed or not yet scheduled will delay construction notify
ahead of time and be proactive in seeing that the Commissioning Authority has the scheduling
information needed to efficiently execute the commissioning process.

Put all HVAC equipment and systems into operation and continue operation during each

working day of testing, adjusting, and balancing and commissioning, as required.

1. Include cost of sheaves and belts that may be required for testing, adjusting, and
balancing.

Provide test holes in ducts and plenums where directed to allow air measurements and air
balancing; close with an approved plug.

Provide temperature and pressure taps in accordance with Contract Documents.
1. Provide a pressure/temperature plug at each water sensor that is an input point to the
control system.

INSPECTING AND TESTING - GENERAL

Submit startup plans, startup reports, and Prefunctional Checklists for each item of equipment
or other assembly to be commissioned.

Perform the Functional Tests directed by the Commissioning Authority for each item of
equipment or other assembly to be commissioned.

Provide two-way radios for use during the testing.
Valve/Damper Stroke Setup and Check:

1. For all valve/damper actuator positions checked, verify the actual position against the
control system readout.

2. Set pump/fan to normal operating mode.

3 Command valve/damper closed; visually verify that valve/damper is closed and adjust
output zero signal as required.

4, Command valve/damper open; verify position is full open and adjust output signal as
required.

5. Command valve/damper to a few intermediate positions.

6. If actual valve/damper position does not reasonably correspond, replace actuator or add
pilot positioner (for pneumatics).

7. Closure for Heating Coil Valves - Normally Open:

a. Set heating setpoint 20 degrees F above room temperature.

b. Observe valve open.

Remove control air or power from the valve and verify that the valve stem and
actuator position do not change.

d. Restore to normal.

e. Set heating setpoint to 20 degrees F below room temperature.

f.  Observe the valve close.

g. Restore to normal.

Coil Valve Leak Check:
1. Method 1 - Water Temperature With 2-Way Valve:

o
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a. Calibrate water temperature sensors on each side of coil to be within 0.2 degree F of
each other.

b. Turn off air handler fans, close outside air dampers. Keep pump running. Make sure
appropriate coil dampers are open.

c. Normally closed valves will close.

d. Override normally open valves to the closed position.

e. After 10 minutes observe water delta T across coil. If it is greater than 2 degrees F (,
leakage is probably occurring.

f.  Reset valve stroke to close tighter.
Repeat test until compliance is achieved.

2. Method 2 - Air Temperature With 2 or 3-Way Valve: Water leak-by less than 10 percent
will likely not be detected with this method.

a. Calibrate air temperature sensors on each side of coil to be within 0.2 degree F of
each other.

b. Air handler fans should be on.

c. Change mixed or discharge air setpoint, override values or bleed or squeeze bulb
pneumatic controller to cause the valve to close.

d. After 5 minutes observe air delta T across coil. Ifitis greater than one degree F (,
leakage is probably occurring.

e. Reset valve stroke to close tighter.

f.  Repeat test until compliance is achieved.

Isolation Valve or System Valve Leak Check: For valves not by coils.
1. With full pressure in the system, command valve closed.
2. Use an ultra-sonic flow meter to detect flow or leakage.

Deficiencies: Correct deficiencies and re-inspect or re-test, as applicable, at no extra cost to
Owner.

TAB COORDINATION

TAB: Testing, adjusting, and balancing of HVAC.

Coordinate commissioning schedule with TAB schedule.

Review the TAB plan to determine the capabilities of the control system toward completing TAB.

Provide all necessary unique instruments and instruct the TAB technicians in their use; such as
handheld control system interface for setting terminal unit boxes, etc.

Have all required Prefunctional Checklists, calibrations, startup and component Functional
Tests of the system completed and approved by the Commissioning Authority prior to starting
TAB.

Provide a qualified control system technician to operate the controls to assist the TAB
technicians or provide sufficient training for the TAB technicians to operate the system without
assistance.

CONTROL SYSTEM FUNCTIONAL TESTING

Prefunctional Checklists for control system components will require a signed and dated
certification that all system programming is complete as required to accomplish the
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requirements of Contract Documents and the detailed Sequences of Operation documentation
submittal.

B. Do not start Functional Testing until all controlled components have themselves been
successfully Functionally Tested in accordance with Contract Documents.

C. Using a skilled technician who is familiar with this building, execute the Functional Testing of the
control system as required by the Commissioning Authority.

D. Functional Testing of the control system constitutes demonstration and trend logging of control
points monitored by the control system.

1. The scope of trend logging is partially specified; trend log up to 50 percent more points
than specified at no extra cost to Owner.
2. Perform all trend logging specified in Prefunctional Checklists and Functional Test
procedures.
E. Functionally Test integral or stand-alone controls in conjunction with the Functional Tests of the

equipment they are attached to, including any interlocks with other equipment or systems;
further testing during control system Functional Test is not required unless specifically indicated
below.

F. Demonstrate the following to the Commissioning Authority during testing of controlled
equipment; coordinate with commissioning of equipment.
1. Setpoint changing features and functions.
2. Sensor calibrations.

G. Demonstrate to the Commissioning Authority:

That all specified functions and features are set up, debugged and fully operable.

That scheduling features are fully functional and setup, including holidays.

That all graphic screens and value readouts are completed.

Correct date and time setting in central computer.

That field panels read the same time as the central computer; sample 10 percent of field

panels; if any of those fail, sample another 10 percent; if any of those fail test all

remaining units at no extra cost to Owner.

6. Functionality of field panels using local operator keypads and local ports (plug-ins) using
portable computer/keypad; demonstrate 100 percent of panels and 10 percent of ports; if
any ports fail, sample another 10 percent; if any of those fail, test all remaining units at no
extra cost to Owner.

arON=

7. Power failure and battery backup and power-up restart functions.
8. Global commands features.
9 Security and access codes.

10.  Occupant over-rides (manual, telephone, key, keypad, etc.).

11. O&M schedules and alarms.

12.  Occupancy sensors and controls.

13.  Fire alarm interlocks and response.

14.  All control strategies and sequences not tested during controlled equipment testing.

H. If the control system, integral control components, or related equipment do not respond to
changing conditions and parameters appropriately as expected, as specified and according to
acceptable operating practice, under any of the conditions, sequences, or modes tested, correct
all systems, equipment, components, and software required at no additional cost to Owner.
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3.5 OPERATION AND MAINTENANCE MANUALS
A. See Section 01 78 00 for additional requirements.

B. Add design intent documentation furnished by Architect to manuals prior to submission to
Owner.

C. Submit manuals related to items that were commissioned to Commissioning Authority for
review; make changes recommended by Commissioning Authority.

D. Commissioning Authority will add commissioning records to manuals after submission to
Owner.

3.6 DEMONSTRATION AND TRAINING
A. See Section 01 79 00 for additional requirements.

B. Demonstrate operation and maintenance of HVAC system to Owner' personnel; if during any
demonstration, the system fails to perform in accordance with the information included in the
O&M manual, stop demonstration, repair or adjust, and repeat demonstration. Demonstrations
may be combined with training sessions if appropriate.

C. These demonstrations are in addition to, and not a substitute for, Prefunctional Checklists and
demonstrations to the Commissioning Authority during Functional Testing.

D. Provide classroom and hands-on training of Owner's designated personnel on operation and
maintenance of the HVAC system, control system, and all equipment items indicated to be
commissioned.

E. TAB Review: Instruct Owner's personnel for minimum 8 hours, after completion of TAB, on the

following:

1. Review final TAB report, explaining the layout and meanings of each data type.

2. Discuss any outstanding deficient items in control, ducting or design that may affect the
proper delivery of air or water.

3. Identify and discuss any terminal units, duct runs, diffusers, coils, fans and pumps that
are close to or are not meeting their design capacity.

4, Discuss any temporary settings and steps to finalize them for any areas that are not
finished.

5. Other salient information that may be useful for facility operations, relative to TAB.

F. HVAC Control System Training: Perform training in at least three phases:

1. Phase 1 - Basic Control System: Provide minimum of 8 hours of actual training on the
control system itself. Upon completion of training, each attendee, using appropriate
documentation, should be able to perform elementary operations and describe general
hardware architecture and functionality of the system.

a. This training may be held on-site or at the manufacturer's facility.
b. If held off-site, the training may occur prior to final completion of the system

installation.
c. For off-site training, Contractor shall pay expenses of up to two attendees.
2. Phase 2 - Integrating with HVAC Systems: Provide minimum of 8 hours of on-site,

hands-on training after completion of Functional Testing. Include instruction on:
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The specific hardware configuration of installed systems in this facility and specific
instruction for operating the installed system, including interfaces with other systems,
if any.

Security levels, alarms, system start-up, shut-down, power outage and restart
routines, changing setpoints and alarms and other typical changed parameters,
overrides, freeze protection, manual operation of equipment, optional control
strategies that can be considered, energy savings strategies and set points that if
changed will adversely affect energy consumption, energy accounting, procedures for
obtaining vendor assistance, etc.

Trend logging and monitoring features (values, change of state, totalization, etc.),
including setting up, executing, downloading, viewing both tabular and graphically
and printing trends; provide practice in setting up trend logging and monitoring during
training session.

Every display screen, allowing time for questions.

Point database entry and modifications.

3. Phase 3 - Post-Occupancy: Six months after occupancy conduct minimum of 4 hours of
training. Tailor training session to questions and topics solicited beforehand from Owner.
Also be prepared to address topics brought up and answer questions concerning
operation of the system.

G. Provide the services of manufacturer representatives to assist instructors where necessary.

H. Provide the services of the HVAC controls instructor at other training sessions, when requested,
to discuss the interaction of the controls system as it relates to the equipment being discussed.

Henry Wade JJC Air Handler Replacement
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END OF SECTION
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SECTION 23 09 23
DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC
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PART 1 GENERAL

1.1

1.2

1.3

1.4
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A.

A.
B.

w

SECTION INCLUDES
System description.

RELATED REQUIREMENTS
Section 23 09 93 - Sequence of Operations for HVAC Controls.
Section 26 05 83 - Wiring Connections: Electrical characteristics and wiring connections.

REFERENCE STANDARDS

ASHRAE Std 147 - Reducing the Release of Halogenated Refrigerants from Refrigerating and
Air-Conditioning Equipment and Systems; 2019, with Addendum (2022).

Modbus (PS) - The Modbus Organization Communications Protocol.; Latest Update.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL (DIR) - Online Certifications Directory; Current Edition.

SUBMITTALS

See Section 01 30 00 - Administrative Requirements for submittal procedures.
Product Data: Provide data for each system component and software module.
Shop Drawings:

1. Indicate trunk cable schematic showing programmable control unit locations, and trunk
data conductors.

2. Indicate system graphics indicating monitored systems, data (connected and calculated)
point addresses, and operator notations. Provide demonstration digital media containing
graphics.

3. Show system configuration with peripheral devices, batteries, power supplies, diagrams,
modems, and interconnections.

4, Indicate description and sequence of operation of operating, user, and application
software.

Project Record Documents: Record actual locations of control components, including control
units, thermostats, and sensors.

1. Revise shop drawings to reflect actual installation and operating sequences.

2. Include submittals data in final "Record Documents" form.

Operation and Maintenance Data:

1. Include interconnection wiring diagrams complete field installed systems with identified
and numbered, system components and devices.

2. Include keyboard illustrations and step-by-step procedures indexed for each operator
function.

3. Include inspection period, cleaning methods, cleaning materials recommended, and

calibration tolerances.
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QUALITY ASSURANCE

Manufacturer Qualifications: Company specializing in manufacturing products specified in this
section with minimum three years of documented experience.

Installer Qualifications: Company specializing in performing work of the type specified and with
minimum three years of documented experience.

Products Requiring Electrical Connection: Listed and classified by UL (DIR) as suitable for
purpose specified and indicated.

PART 2 PRODUCTS

2.1

A.

22

A

23

A

OWNER-FURNISHED PRODUCTS
Existing Products: Trane Tracer control system.

MANUFACTURERS
Trane.

SYSTEM DESCRIPTION

Extend exisitng Trane Tracer control system. smoke control shall be provided on UL864
compliant controls unilizing smoke control sequences and weekly auto-testing of sytem
components

PART 3 EXECUTION

3.1

A.

3.2

Henry Wade JJC Air Handler Replacement
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EXAMINATION

Verify that conditioned power supply is available to the control units and to the operator work
station. Verify that field end devices, wiring, and pneumatic tubing is installed prior to
installation proceeding.

INSTALLATION

Install control units and other hardware in position on permanent walls where not subject to
excessive vibration.

Install software in control units and in operator work station. Implement all features of programs
to specified requirements and appropriate to sequence of operation. Refer to Section 23 09 93.

Provide conduit and electrical wiring in accordance with Section 26 05 83. Electrical material
and installation shall be in accordance with appropriate requirements of Division 26.

MANUFACTURER'S FIELD SERVICES

Start and commission systems. Allow sufficient time for start-up and commissioning prior to
placing control systems in permanent operation.

Provide service engineer to instruct Owner's representative in operation of systems plant and
equipment for 3 day period.

HED Project No: 2024-DC048-002
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3.4 DEMONSTRATION AND INSTRUCTIONS
A. Demonstrate complete and operating system to Owner.

END OF SECTION
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SECTION 23 21 13
HYDRONIC PIPING

PART 1 GENERAL

1.1

1.2
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SECTION INCLUDES

Hydronic system requirements.

Heating water piping, above grade.

Chilled water piping, above grade.

Equipment drains and overflows.

Pipe hangers and supports.

Unions, flanges, mechanical couplings, and dielectric connections.

Valves:

1. Ball valves.

2. Butterfly valves.

3. Pressure independent temperature control valves and balancing valves.

REFERENCE STANDARDS
ANSI/FCI 70-2 - Control Valve Seat Leakage; 2021.

ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard for
Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, and Fusing
Operators; 2021.

ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2021.

ASME B16.5 - Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24 Metric/Inch
Standard; 2020.

ASME B16.15 - Cast Copper Alloy Threaded Fittings: Classes 125 and 250; 2018.
ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2021.

ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2021.
ASME B16.34 - Valves — Flanged, Threaded, and Welding End; 2020.

ASME B31.9 - Building Services Piping; 2020.

ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2022.

ASTM A106/A106M - Standard Specification for Seamless Carbon Steel Pipe for High-
Temperature Service; 2019a.

ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

ASTM A183 - Standard Specification for Carbon Steel Track Bolts and Nuts; 2014 (Reapproved
2020).

HED Project No: 2024-DC048-002
Hydronic Piping
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ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature Service; 2022.

ASTM A536 - Standard Specification for Ductile Iron Castings; 1984, with Editorial Revision
(2019).

ASTM B32 - Standard Specification for Solder Metal; 2020.
ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2022.
ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2020.

ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40, 80, and 120; 2021a.

ASTM D2241 - Standard Specification for Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe
(SDR Series); 2020.

ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 40; 2021.

ASTM D2467 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 80; 2020.

ASTM D2855 - Standard Practice for the Two-Step (Primer and Solvent Cement) Method of
Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and Piping
Components with Tapered Sockets; 2020.

ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 1992
(Reapproved 2022).

ASTM F1476 - Standard Specification for Performance of Gasketed Mechanical Couplings for
Use in Piping Applications; 2007 (Reapproved 2019).

AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2022).
AWWA C606 - Grooved and Shouldered Joints; 2015.

MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2018, with Amendment (2019).

SUBMITTALS
Welders Certificate: Include welders certification of compliance with ASME BPVC-IX.

Product Data:

1. Include data on pipe materials, pipe fittings, valves, and accessories.

2. Show grooved joint couplings, fittings, valves, and specialties on drawings and product
submittals, specifically identified with the manufacturer's style or series designation.

Shop Drawings: Indicate pipe fittings, particulars such as gages, sizes, and configuration prior
to start of work for [all piping] systems. Provide drawings in 1/4" per foot scale or larger.

QUALITY ASSURANCE
Welder Qualifications: Certify in accordance with ASME BPVC-IX.

HED Project No: 2024-DC048-002
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DELIVERY, STORAGE, AND HANDLING
Accept valves on site in shipping containers with labeling in place. Inspect for damage.

Provide temporary end caps and closures on piping and fittings. Maintain in place until
installation.

Protect piping systems from entry of foreign materials by temporary covers, completing sections
of the work, and isolating parts of completed system.

FIELD CONDITIONS
Do not install underground piping when bedding is wet or frozen.

PRODUCTS

HYDRONIC SYSTEM REQUIREMENTS
Comply with ASME B31.9 and applicable federal, state, and local regulations.

Piping: Provide piping, fittings, hangers, and supports as required, as indicated, and as follows:
1. Where more than one piping system material is specified, provide joining fittings that are
compatible with piping materials and ensure that the integrity of the system is not

jeopardized.
2. Use non-conducting dielectric connections whenever jointing dissimilar metals.
3. Grooved mechanical joints may be used in accessible locations only.
a. Accessible locations include those exposed on interior of building, in pipe chases,
and in mechanical rooms, aboveground outdoors, and as approved by Architect.
b. Grooved mechanical connections and joints comply with AWWA C606.
1)  Ductile Iron: Comply with ASTM A536, Grade 65-45-12.
2) Steel: Comply with ASTM A106/A106M, Grade B or ASTM A53/A53M.
c. Use rigid joints unless otherwise indicated.
4. Provide pipe hangers and supports in accordance with ASME B31.9 or MSS SP-58
unless indicated otherwise.

Pipe-to-Valve and Pipe-to-Equipment Connections: Use flanges, unions, or grooved couplings

to allow disconnection of components for servicing; do not use direct welded, soldered, or

threaded connections.

1. Where grooved joints are used in piping, provide grooved valve/equipment connections if
available; if not available, provide flanged ends and grooved flange adapters.

Valves: Provide valves where indicated:

1. Provide drain valves where indicated, and if not indicated, provide at least at main shut-
off, low points of piping, bases of vertical risers, and at equipment. Use 3/4 inch gate
valves with cap; pipe to nearest floor drain.

2. For throttling, bypass, or manual flow control services, use ball or butterfly valves.

3. For shut-off and to isolate parts of systems or vertical risers, use gate, ball, or butterfly
valves.

4, Install calibrated-orifice, balancing valves in the return pipe of each heating or cooling
terminal.

HED Project No: 2024-DC048-002
Hydronic Piping
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HEATING WATER PIPING, ABOVE GRADE

Steel Pipe: ASTM A53/A53M, Schedule 40, black, using one of the following joint types:

1. Welded Joints: ASTM A234/A234M, wrought steel welding type fittings; AWS
D1.1/D1.1M welded.

2. Threaded Joints: ASME B16.3, malleable iron fittings.

3. Grooved Joints: AWWA C606 grooved pipe, fittings of same material, and mechanical
couplings.

4, Mechanical Press Sealed Fittings: Double pressed type complying with ASME B16 22,
utilizing EPDM, nontoxic synthetic rubber sealing elements.

CHILLED WATER PIPING, ABOVE GRADE

Steel Pipe: ASTM A53/A53M, Schedule 40, black; using one of the following joint types:

1. Welded Joints: ASTM A234/A234M, wrought steel welding type fittings; AWS
D1.1/D1.1M welded.

2. Threaded Joints: ASME B16.3, malleable iron fittings.

3. Grooved Joints: AWWA C606 grooved pipe, fittings of same material, and mechanical
couplings.

4. Mechanical Press Sealed Fittings: Double pressed type complying with ASME B16 22,
utilizing EPDM, nontoxic synthetic rubber sealing elements.

EQUIPMENT DRAINS AND OVERFLOWS

Steel Pipe: ASTM A53/A53M, Schedule 40 galvanized; using one of the following joint types:

1. Threaded Joints: Galvanized cast iron, or ASME B16.3 malleable iron fittings.

2. Grooved Joints: AWWA C606 grooved pipe, fittings of same material, and mechanical
couplings.

Copper Tube: ASTM B88 (ASTM B88M), Type L (B), drawn; using one of the following joint

types:

1. Solder Joints: ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper
fittings; ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.

PVC Pipe: ASTM D1785, Schedule 40, or ASTM D2241, SDR 21 or 26.
1. Fittings: ASTM D2466 or D2467, PVC.
2. Joints: Solvent welded in accordance with ASTM D2855.

PIPE HANGERS AND SUPPORTS

Provide hangers and supports that comply with MSS SP-58. Refer to Section 230529 Hangers

and Supports for HYAC Piping and Equipment.

1. If type of hanger or support for a particular situation is not indicated, select appropriate
type using MSS SP-58 recommendations.

UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC CONNECTIONS

Unions for Pipe of 2 Inches and Less:
1. Ferrous Piping: 150 psi brass or malleable iron, threaded.
2. Copper Pipe: Bronze, soldered joints.

Flanges for Pipe 2 Inches and Greater:

HED Project No: 2024-DC048-002
Hydronic Piping
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1. Ferrous Piping: 150 psig forged steel, slip-on.
2. Copper Piping: Bronze.
3. Gaskets: 1/16 inch thick, preformed neoprene.

Mechanical Couplings for Grooved and Shouldered Joints: Two or more curved housing
segments with continuous key to engage pipe groove, circular C-profile gasket, and bolts to
secure and compress gasket.

1. Dimensions and Testing: In accordance with AWWA C606.

2. Mechanical Couplings: Comply with ASTM F1476.

3. Bolts and Nuts: Hot dipped galvanized or zinc-electroplated steel.

4. When pipe is field grooved, provide coupling manufacturer's grooving tools.
BUTTERFLY VALVES

Manufacturers:

1. Anvil International: www.anvilintl.com/#sle.

2. Apollo Valves: www.apollovalves.com/#sle.

3. Grinnell Products: www.grinnell.com/#sle.

4, Victaulic Company: www.victaulic.com/#sle.

Body: Cast or ductile iron with resilient replaceable EPDM seat, wafer, lug, grooved, or
ends, extended neck.

Disc: Construct of aluminum bronze, chrome plated ductile iron, stainless steel, ductile iron with
EPDM encapsulation, Buna-N encapsulation, or

Operator: 10 position lever handle.

PRESSURE INDEPENDENT TEMPERATURE CONTROL VALVES AND BALANCING
VALVES

Control Valves: Factory-fabricated pressure independent with internal differential pressure
regulator (DPRV), which automatically adjusts to normal changes in system pressure and
provides 100 percent control valve authority at all positions of the valve.

1. PICV to accurately control the flow from 0 to 100 percent full rated flow with an operating
pressure differential range of 3 to 60 psig.
2. Provide control valve to incorporate control, balancing, and flow limiting. Hydronic

system pressure independent control valve bodies to comply with ASME B16.34 or
ASME B16.15 pressure and temperature class ratings based on the design operating
temperature and 150 percent of the system design operating pressure and have the
following characteristics:

a. 2 NPS and Smaller: Class 150 bronze body with union connections, stainless steel
trim trim, stainless steel rising stem, stainless steel disc or ball, and screwed ends
with backseating capacity repackable under pressure.

b. 2-1/2 NPS and Larger: Class 125 iron or ductile iron body, stainless steel trim,

stainless steel rising stem, stainless steel disc or ball, flanged ends with backseating

capacity repackable under pressure.

Pressure Control Seat: Brass construction with vulcanized EPDM.

Sizing: Line-size.

oo
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e. Close-Off (Differential) Pressure Rating: Combination of actuator, DPRV action, and
trim to provide a minimum close-off pressure rating of 150 percent of total system
(pump) head.

Electronic Actuators: Direct-mounted, self-calibrating type designed for minimum 60,000 full-
stroke cycles at rated force.

Provide actuator with visible position indication. Fail positions on power failure to include in-
place, open or closed as indicated in the controls specifications.

PART 3 EXECUTION

3.1

3.2

3.3

Henry Wade JJC Air Handler Replacement
December 5, 2025
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PREPARATION

Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.

Prepare pipe for grooved mechanical joints as required by coupling manufacturer.
Remove scale and dirt on inside and outside before assembly.

Prepare piping connections to equipment using jointing system specified.

Keep open ends of pipe free from scale and dirt. Protect open ends with temporary plugs or
caps.

INSTALLATION

Install in accordance with manufacturer's instructions.

PVC Pipe: Make solvent-welded joints in accordance with ASTM D2855.

Route piping in orderly manner, parallel to building structure, and maintain gradient.
Install piping to conserve building space and to avoid interference with use of space.
Group piping whenever practical at common elevations.

Sleeve pipe passing through partitions, walls, and floors.

Slope piping and arrange to drain at low points.

Grooved Joints:

1. Install in accordance with the manufacturer's latest published installation instructions.

2. Gaskets to be suitable for the intended service, molded, and produced by the coupling
manufacturer.

Inserts:

1. Provide inserts for placement in concrete formwork.

2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of
reinforced concrete beams.

3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4
inches.

Install valves with stems upright or horizontal, not inverted.

SCHEDULES

Piping Applications:
1. Hot-water heating piping, above ground, NPS 2 and smaller, shall be one of the following:

HED Project No: 2024-DC048-002
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Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered or
mechanical pressure-seal joints.

Schedule 40 steel pipe; Class 150, malleable-iron fittings; cast-iron flanges and
flange fittings; threaded or pressure-seal joints.

2. Hot-water heating piping, above ground, NPS 2-1/2 and larger, shall be one of the
following:

a.

b.

C.

Typle L, drawn-temper copper tubing, wrought-copper fittings, and soldered joints;
pressure seal joints are acceptable on piping NPS 4 and smaller.

Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel
flanges and flange fittings, and welded and flanged joints; pressure seal joints are
acceptable on piping NPS 4 and smaller.

Schedule 40 steel pipe, grooved, mechanical joint coupling and fitting; and grooved
mechanical joints.

3. Chilled-water piping, above ground, NPS 2 and smaller, shall be one of the following:

a.

b.

Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered or
mechanical pressure-seal joints.

Schedule 40 steel pipe; Class 150, malleable-iron fittings; cast-iron flanges and
flange fittings; threaded or pressure-seal joints.

4, Chilled-water piping, above ground, NPS 2-1/2 and larger, shall be one of the following:

a. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered joints;
pressure seal joints are acceptable on piping NPS 4 and smaller.

b. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel
flanges and flange fittings, and welded and flanged joints; pressure seal joints are
acceptable on piping NPS 4 and smaller.

c. Schedule 40 steel pipe, grooved, mechanical joint coupling and fitting; and grooved
mechanical joints.

5. Condensate drain piping shall be one of the following:

a. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered or
mechanical pressure-seal joints.

b. Schedule 40 PVC plastic pipe and fittings and solvent-welded joints.

Henry Wade JJC Air Handler Replacement

December 5, 2025

END OF SECTION
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SECTION 23 33 00
AIR DUCT ACCESSORIES

PART 1 GENERAL

1.1

1.2

1.3

1.4

1.5
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SECTION INCLUDES

Turning vanes.

Backdraft dampers - metal.
Combination fire and smoke dampers.
Duct access doors.

Duct test holes.

Fire dampers.

Flexible duct connectors.

Smoke dampers.

Volume control dampers.

RELATED REQUIREMENTS
Section 23 31 00 - HVAC Ducts and Casings.

REFERENCE STANDARDS
NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.
NFPA 92 - Standard for Smoke Control Systems; 2021.

NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking
Operations; 2024.

SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

UL 33 - Safety Heat Responsive Links for Fire-Protection Service; Current Edition, Including All
Revisions.

UL 555 - Standard for Fire Dampers; Current Edition, Including All Revisions.
UL 555C - Standard for Safety Ceiling Dampers; Current Edition, Including All Revisions.
UL 555S - Standard for Smoke Dampers; Current Edition, Including All Revisions.

SUBMITTALS

Product Data: For each type of product.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. Extra Fusible Links: One of each type and size.

DELIVERY, STORAGE, AND HANDLING

Protect dampers from damage to operating linkages and blades.

HED Project No: 2024-DC048-002
Air Duct Accessories
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PART 2 PRODUCTS

2.1
2.2

23

A.
B.
C.

24

25

26

Henry Wade JJC Air Handler Replacement

TURNING VANES
BACKDRAFT DAMPERS - METAL

COMBINATION FIRE AND SMOKE DAMPERS
Dynamic; fabricate in accordance with NFPA 90A, UL 555, UL 5558, and as indicated.
Provide factory sleeve and collar for each damper.

Multiple Blade Dampers: Fabricate with 16 gauge, 0.0598 inch galvanized steel frame and
blades, oil-impregnated bronze or stainless steel sleeve bearings and plated steel axles,
stainless steel jamb seals, 1/8 by 1/2 inch plated steel concealed linkage, stainless steel closure
spring, blade stops, and lock, and 1/2 inch actuator shaft.

Operators: UL listed and labelled spring return electric type suitable for 120 volts, single phase,
60 Hz. Provide end switches to indicate damper position. Locate damper operator on exterior of
duct and link to damper operating shaft.

Normally Open Smoke Responsive Fire Dampers: Curtain type, closing upon actuation of
electro thermal link, flexible stainless steel blade edge seals to provide constant sealing
pressure, stainless steel springs with locking devices to ensure positive closure for units
mounted horizontally.

Electro Thermal Link: Fusible link melting at 165 degrees F; 120 volts, single phase, 60 Hz; UL
listed and labeled.

DUCT ACCESS DOORS

Fabricate in accordance with SMACNA (DCS) and as indicated.

Fabrication: Rigid and close fitting of galvanized steel with sealing gaskets and quick-fastening
locking devices. For insulated ducts, install minimum 1-inch thick insulation with sheet metal
cover.

1. Less Than 12 inches Square: Secure with sash locks.

2. Up to 18 inches Square: Provide two hinges and two sash locks.

3. Up to 24 by 48 inches: Three hinges and two compression latches with outside and
inside handles.

4. Larger Sizes: Provide an additional hinge.

Access doors with sheet metal screw fasteners are not acceptable.

DUCT TEST HOLES

Temporary Test Holes: Cut or drill in ducts as required. Cap with neat patches, neoprene plugs,
threaded plugs, or threaded or twist-on metal caps.

Permanent Test Holes: Factory fabricated, air tight flanged fittings with screw cap. Provide
extended neck fittings to clear insulation.

FIRE DAMPERS

Dynamic; fabricate in accordance with NFPA 90A and UL 555, and as indicated.

HED Project No: 2024-DC048-002
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Ceiling (Radiation) Dampers: Galvanized steel, 22-gauge, 0.0299-inch frame and 16-gauge,
0.0598-inch flap, two layers of 0.125-inch thick ceramic fiber on top side and one layer on
bottom side for round flaps, with locking clip.

1. Boot Fitting: Factory-provided el type (90 degree). Include field-provided collar.

2. Rated for three hour service in compliance with UL 555C.

Curtain Type Dampers: Galvanized steel with interlocking blades. Provide stainless steel
closure springs and latches for horizontal installations. Configure with blades out of air stream
except for 1-inch pressure-class ducts up to 12 inches in height.

Fusible Links: UL 33, separate at 165 degrees F.

FLEXIBLE DUCT CONNECTORS
Fabricate in accordance with SMACNA (DCS) and as indicated.

Flexible Duct Connections: Fabric crimped into metal edging strip.
1. Fabric: UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 90A,
minimum density 30 oz/sq yd.
a. Net Fabric Width: Approximately 2 inches wide.
2. Metal: 3 inches wide, 24 gauge, 0.0239 inch thick galvanized steel.

Maximum Installed Length: 14 inch.

SMOKE DAMPERS
Fabricate in accordance with NFPA 90A and UL 555S, and as indicated.

Dampers: UL Class 1 airfoil blade type smoke damper, normally closed automatically operated
by electric actuator.

Electro Thermal Link: Fusible link melting at 165 degrees F; 120 volts, single phase, 60 Hz; UL
listed and labeled.

MANUAL VOLUME DAMPERS

Fabricate in accordance with SMACNA (DCS) and as indicated.

Splitter Dampers:

1 Material: Same gauge as duct to 24 inches size in either direction, and two gauges
heavier for sizes over 24 inches.

2. Blade: Fabricate of single thickness sheet metal to streamline shape, secured with
continuous hinge or rod.

3. Operator: Minimum 1/4 inch diameter rod in self aligning, universal joint action, flanged

bushing with set screw.

Single Blade Dampers:
1. Fabricate for duct sizes up to 6 by 30 inch.
2. Blade: 24 gauge, 0.0239 inch, minimum.

Multi-Blade Damper: Fabricate consisting of opposed blades with maximum blade sizes 8 by
72 inches. Assemble center- and edge-crimped blades in prime-coated or galvanized-channel
frame with suitable hardware.

1. Blade: 18 gauge, 0.0478 inch, minimum.

HED Project No: 2024-DC048-002
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End Bearings: Except in round ducts 12 inches and smaller, provide end bearings. On multiple
blade dampers, provide oil-impregnated nylon, thermoplastic elastomer, or sintered bronze
bearings.

Quadrants:

1. Provide locking, indicating quadrant regulators on single and multi-blade dampers.

2. On insulated ducts mount quadrant regulators on stand-off mounting brackets, bases, or
adapters.

3. Where rod lengths exceed 30 inches provide regulator at both ends.

PART 3 EXECUTION

3.1

3.2

Henry Wade JJC Air Handler Replacement
December 5, 2025

A.

A.

®

PREPARATION
Verify that electric power is available and of the correct characteristics.

INSTALLATION

Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow
SMACNA (DCS). See Section 23 31 00 for duct construction and pressure class.

Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where
indicated.

Provide duct access doors for inspection and cleaning before and after filters, coils, fans,
automatic dampers, at fire dampers, combination fire and smoke dampers, and elsewhere as
indicated. Provide for cleaning kitchen exhaust ducts in accordance with NFPA 96 Provide
minimum 8 by 8 inch size access door for hand and shoulder access, or as indicated on
drawings. Provide minimum 4 by 4 inch size access door for balancing dampers only. Review
locations prior to fabrication.

Provide duct test holes where indicated and required for testing and balancing purposes.

Provide fire dampers and combination fire and smoke dampers at locations indicated, where
ducts and outlets pass through fire rated components, and where required by Authorities Having
Jurisdiction. Install with required perimeter mounting angles, sleeves, breakaway duct
connections, corrosion resistant springs, bearings, bushings and hinges.

Install smoke dampers and combination smoke and fire dampers in accordance with NFPA 92.
Demonstrate re-setting of fire dampers to Owner's representative.

At fans and motorized equipment associated with ducts, provide flexible duct connections
immediately adjacent to the equipment.

At equipment supported by vibration isolators, provide flexible duct connections immediately
adjacent to the equipment.

Provide balancing dampers at points on supply, return, and exhaust systems where branches
are taken from larger ducts as required for air balancing. Install minimum two duct widths from
duct take-off.

Use turning vanes only where indicated.

HED Project No: 2024-DC048-002
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L. Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless of
whether dampers are specified as part of the diffuser, grille, or register assembly.

END OF SECTION
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SECTION 23 36 00
AIR TERMINAL UNITS

PART 1 GENERAL

1.1

A.

B.

1.2

1.3

1.4

1.5

A.

SECTION INCLUDES

Single-duct terminal units.
1. Variable-volume units.

Fan-powered units.

RELATED REQUIREMENTS
Section 23 09 93 - Sequence of Operations for HVAC Controls.
Section 23 31 00 - HVAC Ducts and Casings.

REFERENCE STANDARDS
AHRI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils; 2001, with Addenda (2011).
AHRI 880 (I-P) - Performance Rating of Air Terminals; 2017.

ASHRAE Std 52.2 - Method of Testing General Ventilation Air-Cleaning Devices for Removal
Efficiency by Particle Size; 2017, with Addendum (2022).

ASHRAE Std 130 - Laboratory Methods of Testing Air Terminal Units; 2016.

ASTM C1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and
Sound Absorbing Material); 2019.

NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.

SUBMITTALS

Product Data: Provide data indicating configuration, general assembly, and materials used in
fabrication. Include catalog performance ratings that indicate airflow, static pressure, and NC
designation. Include electrical characteristics and connection requirements.

QUALITY ASSURANCE

Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum eight years of documented experience.

PART 2 PRODUCTS

2.1

A

Henry Wade JJC Air Handler Replacement
December 5, 2025

SINGLE-DUCT, VARIABLE-VOLUME UNITS
Manufacturers:
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1. Carrier, a part of UTC Building and Industrial Systems, a unit of United Technologies
Corp.

2. Krueger-HVAC

3. Enviromental Technologies, Inc.

4, Metalaire, a brand of Metal Industries Inc.

5. Price Industries, Inc.

6. Titus.

7. Trane, a brand of Ingersoll Rand.

B. General:
1. Factory-assembled, AHRI 880 (I-P) rated and bearing the AHRI seal, air volume control

terminal with damper assembly, flow sensor, externally mounted volume controller, duct
collars, and all required features.

2. Control box bearing identification, including but not necessarily limited to nominal cfm,
maximum and minimum factory-set airflow limits, coil type and coil (right or left hand)
connection, where applicable.

C. Unit Casing:
1. Minimum 22 gauge, 0.0299 inch galvanized steel.
2. Air Inlet Collar: Provide round, suitable for standard flexible duct sizes.
3. Unit Discharge: Rectangular, with slip-and-drive connections.
4 Acceptable Liners:
a. 3/4 inch thick, coated, fibrous-glass complying with ASTM C1071.
1)  Secure with adhesive.
2) Coat edges exposed to airstream with NFPA 90A approved sealant.
3) Cover liner with non-porous foil.
b. Liner not to contain pentabrominated diphenyl ether (CAS #32534-81-9) or
octabrominated diphenyl ether.

D. Sound Attenuator:

1. Provide if required to meet scheduled acoustical performance requirements.

2. Construction to consist of a continuous extension of the casing and liner as required to
achieve required attenuation.

3. At 2000 fpm inlet velocity, the minimum operating pressure with attenuator added not to

exceed 0.14 in-wc.
E. Damper Assembly:

1. Heavy-gauge, galvanized steel, or extruded aluminum construction with solid steel,
nickel-plated shaft pivoting on HDPE, self-lubricating bearings.

2. Provide integral position indicator or alternative method for indicating damper position
over full range of 90 degrees.

3. Incorporate low leak damper blades for tight airflow shutoff.

a. Air Leakage Past Closed Damper: Maximum two percent of unit maximum airflow at
3 in-wc inlet static pressure, tested in accordance with ASHRAE Std 130.

F. Hot Water Heating Coil:

1. Coil Casing: Minimum 22 gauge, 0.0299 inch galvanized steel, factory-installed on
terminal discharge with rectangular outlet, duct connection type.

2. Coil Fins: Aluminum or aluminum plated fins, mechanically-bonded to seamless copper
tubes.

HED Project No: 2024-DC048-002
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a. Two rows with ten fins-per-inch heating capacity density.
3. Coil leak tested to minimum 350 psig.

4. Base performance data on tests run in accordance with AHRI 410 and units to bear AHRI
410 label.

Electric Heating Coil:

1. Listed and provided by the terminal unit manufacturer.

2. Coil Casing: 20 gauge, 0.0359 inch galvanized steel.

3. Heating Elements: Nickel chrome, supported by ceramic insulators.

4 Integral Control Panel: NEMA EN 10250, Type 2 enclosure with hinged access door for

access to all controls and safety devices.

5. Furnish a primary automatic reset thermal cutout and differential pressure airflow switch
for proof of airflow.
6. Provide the following additional components, mounted and/or wired within the control
enclosure:
a. Fused or non-fused door interlocking disconnect switch.
b. Mercury contactors.
c. Fuse block.
7. Factory wired, including all limit switches and steps of control as indicated on the
equipment schedule, with the SSR (solid-state relay) proportional heat control.
8. Provide SCR (Silicon Controlled Rectifier) controller.
Electrical Requirements:
1. Single-point power connection.
2. Equipment wiring to comply with requirements of NFPA 70.
Controls:

1. DDC (Direct-Digital Controls):
a. Bi-directional Damper Actuator: 24 volt, powered closed, spring return open.
b. Microprocessor-Based Controller: Air volume controller, pressure-independent with
electronic airflow transducers, factory-calibrated maximum and minimum CFMs.
1)  Occupied and unoccupied operating mode.
2) Remote reset of temperature or CFM set points.
3) Proportional, plus integral control of room temperature.
4) Monitoring and adjusting with portable terminal.
c. Room Sensor:
1) Compatible with temperature controls specified.
2)  Wall-mounted, system powered, with temperature set-point adjustment including
connection access for portable operator terminal.
2. Airflow Sensor: Differential pressure airflow device measuring total, static, and wake
pressures.
a. Signal accuracy: Plus/minus five percent throughout terminal operating range.

FAN-POWERED PARALLEL UNITS

Manufacturers:

1. Carrier, a part of UTC Building and Industrial Systems, a unit of United Technologies
Corp.

2. Enviromental Technologies, Inc.
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3 Krueger.

4 Metalaire, a brand of Metal Industries Inc.

5. Price Industries, Inc.

6. Titus.

7. Trane, a brand of Ingersoll Rand.

General:

1 Factory-assembled and wired, AHRI 880 (I-P) rated, horizontal fan-powered terminal unit
with blower, blower motor, mixing plenum, and primary air damper contained in a single
unit housing.

C. Unit Casing:
1. Minimum 22 gauge, 0.0299 inch galvanized steel.
Primary Air Inlet Collar: Suitable for standard flexible duct sizes.
Unit Discharge: Rectangular, suitable for flanged duct connection.
Plenum Inlet: Filter rack with disposable filters.
a. 1inch thick disposable fiberglass filters.
b. Minimum Efficiency Reporting Value (MERV): 6, when tested in accordance with
ASHRAE Std 52.2.
5. Acceptable Liners:
a. 3/4 inch thick, coated, fibrous-glass complying with ASTM C1071.
1)  Secure with adhesive.
2) Coat edges exposed to airstream with NFPA 90A approved sealant.
3) Cover liner with non-porous foil.

D. Sound Attenuator:
1. Provide if required to meet scheduled acoustical performance requirements.
2. Construction to consist of a continuous extension of the casing and liner as required to
achieve required attenuation.

E. Primary Air Damper Assembly:

Pown

1. Heavy-gauge, galvanized steel, or extruded aluminum construction with solid shaft
rotating in bearings.

2. Provide indicator on damper shaft or alternative method for indicating damper position
over full range of 90 degrees.

3. Incorporate low leak (2 percent) damper blades for tight airflow shutoff.

4. Fan(s): Forward curved, centrifugal type.

5. Fan Motor:
a. ECM (Electrically Commutated Motor):
b. Fan motor shaft directly connected to fan and isolated from unit casing to prevent
transmission of vibration.

F. Electric Heating Coil:

1. Listed and provided by the terminal unit manufacturer.

2. Coil Casing: Minimum 20 gauge, 0.0359 inch galvanized steel.

3. Heating Elements: Open wire, nickel chrome, supported by ceramic insulators.

4. Integral Control Panel: NEMA EN 10250, Type 2 enclosure, with hinged access door for

access to all controls and safety devices.
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5. Provide a primary automatic reset thermal cutout and differential pressure airflow switch
for proof of airflow or electrical interlock to prevent heater operation when fan is not
running.

6. Provide the following additional components, mounted and/or wired within the control
enclosure:

a. Fused or non-fused door interlocking disconnect switch.
b. Mercury contactors.
c. Fuse block.

7. Provide SCR (Silicon Controlled Rectifier) controller.
Hot Water Heating Coil:
1. Coil Casing: Minimum 22 gauge, 0.0299 inch galvanized steel, factory-installed on

terminal unit with flanged discharge for attachment to downstream ductwork.
Heavy-gauge aluminum fins, mechanically bonded to tubes.

Copper Tubes: 0.016 inch minimum wall thickness with male solder header connections.
Coil leak tested to minimum 305 psig.

Base performance data on tests run in accordance with AHRI 410.

2

3

4

5.

Electrical Requirements:
1 Single-point power connection.

2 Equipment wiring to comply with requirements of NFPA 70.
C

1

ontrols:
DDC (Direct-Digital Controls):
a. Bi-directional Damper Actuator: 24 volt, powered closed, spring return open.
b. Microprocessor-Based Controller: Air volume controller, pressure-independent with
electronic airflow transducers, factory-calibrated maximum and minimum CFMs.
1)  Occupied and unoccupied operating mode.
2) Remote reset of temperature or CFM set points.
3) Proportional, plus integral control of room temperature.
4) Monitoring and adjusting with portable terminal.
c. Room Sensor:
1) Compatible with temperature controls specified.
2) Wall-mounted, system powered, with temperature set-point adjustment including
connection access for portable operator terminal.
2. Airflow Sensor: Differential pressure airflow device measuring total, static, and wake
pressures.
a. Signal accuracy: Plus/minus five percent throughout terminal operating range.

PART 3 EXECUTION

3.1

A.

3.2

A
B.

Henry Wade JJC Air Handler Replacement
December 5, 2025

EXAMINATION
Verify that conditions are suitable for installation.

INSTALLATION
Install in accordance with manufacturer's instructions.

Install the inlets of air terminal units and air flow sensors a minimum of four duct diameters from
elbows, transitions, and duct takeoffs.
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Provide ceiling access doors or locate units above easily removable ceiling components.
Do not support from ductwork.

Connect to ductwork in accordance with Section 23 31 00.

Verify that electric power is available and of the correct characteristics.

FIELD QUALITY CONTROL

Provide manufacturer's field representative to inspect field-assembled components and
equipment installation, including connections and to assist in field testing. Report results in
writing.
1. Leak Test:

a. After installation, fill water coils and test for leaks.

b. Repair leaks and retest until no leaks exist.
2. Operational Test:

a. After electrical circuitry has been energized, start units to confirm proper motor

rotation and unit operation.

b. Test and adjust controls and safeties.

c. Replace damaged and malfunctioning controls and other equipment.

d. Remove and replace malfunctioning units and retest as specified above.

CLEANING
Vacuum clean coils and inside of units.
Install new filters.

END OF SECTION
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SECTION 23 74 13
PACKAGED OUTDOOR CENTRAL-STATION AIR-HANDLING UNITS

PART 1 GENERAL

1.1

A.
B.
C.

1.2

1.3

1.4

1.5

1.6

A.

SECTION INCLUDES
Packaged roof top unit.

Unit controls.

Roof mounting curb and base.

RELATED REQUIREMENTS
Section 23 05 48 - Vibration and Seismic Controls for HVAC.
Section 23 40 00 - HVAC Air Cleaning Devices.

REFERENCE STANDARDS
NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.

SUBMITTALS

Product Data: Provide capacity and dimensions of manufactured products and assemblies
required for this project. Indicate electrical service with electrical characteristics and connection
requirements, and duct connections.

Manufacturer's Instructions: Indicate assembly, support details, connection requirements, and
include start-up instructions.

QUALITY ASSURANCE

Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicated.
DELIVERY, STORAGE, AND HANDLING

Protect units from physical damage by storing off site until roof mounting curbs are in place,
ready for immediate installation of units.

PART 2 PRODUCTS

21 MANUFACTURERS
A. Trane Technologies, PLC: www.trane.com/#sle.
B. Substitutions: No substituutions allowed. Substitutions will be acceptable only on owner's
approval.
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2.2 MANUFACTURED UNITS

A. General: Roof mounted units having and electric refrigeration.

B. Description: Self-contained, packaged, factory assembled and prewired, consisting of cabinet
and frame, supply fan, heat exchanger and burner, heat recovery coil, controls, air filters,
refrigerant cooling coil and compressor, condenser coil and condenser fan.

C. Refrigerant: Use only refrigerants that have ozone depletion potential (ODP) of zero and global
warming potential (GWP) of less than 50.

D. Disconnect Switch: Factory mount disconnect switch in control panel.

2.3 FABRICATION

A. Cabinet: Steel with baked enamel finish, including access doors with piano hinges and locking
handle. Structural members shall be minimum 18 gauge, 0.0478 inch, with access doors or
panels of minimum 20 gauge, 0.0359 inch.

B. Heat Exchangers: Stainless steel, of welded construction.

C. Air Filters:

1. 2 inch thick glass fiber disposable media in metal frames.
2. See Section 23 40 00.
D. Roof Mounting Curb: 24 inches high galvanized steel, channel frame with gaskets, nailer strips.
2.4 ELECTRIC HEATING COIL

A. Finned tube heating elements easily accessible with automatic reset thermal cut-out, built-in
magnetic contactors, galvanized steel frame, control circuit transformer and fuse, manual reset
thermal cut-out, airflow proving device, toggle switch (pilot duty), load fuses.

B. Controls: Start supply fan before electric elements are energized and continue operating until
air temperature reaches minimum setting, with switch for continuous fan operation.

2.5 EVAPORATOR COIL

A. Provide copper tube aluminum fin coil assembly with galvanized drain pan and connection.

B. Provide capillary tubes or thermostatic expansion valves for units of 6 Tons of refrigeration
capacity and less, and thermostatic expansion valves and alternate row circuiting for units 7.5
Tons of refrigeration cooling capacity and larger.

2.6 COMPRESSOR

A. Provide hermetic compressors, 3600 rpm maximum, resiliently mounted with positive
lubrication, crankcase heater, high and low pressure safety controls, motor overload protection,
suction and discharge service valves and gauge ports, and filter drier.

B. For heat pump units, provide reversing valve, suction line accumulator, discharge muffler, flow
control check valve, and solid-state defrost control utilizing thermistors.

2.7 CONDENSER COIL

A. Provide copper tube aluminum fin coil assembly with subcooling rows and coil guard.

HED Project No: 2024-DC048-002
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Provide direct drive propeller fans, resiliently mounted with fan guard, motor overload
protection, wired to operate with compressor. Provide high efficiency fan motors.

MIXED AIR CASING

Dampers: Provide outside, return, and relief dampers with damper operator and control
package to automatically vary outside air quantity. Outside air damper to fall to closed position.
Relief dampers may be gravity balanced.

Gaskets: Provide tight fitting dampers with edge gaskets and maximum leakage 5 percent at 2
in-wc pressure differential.

Damper Operator: 24 volt with gear train sealed in oil.

OPERATING CONTROLS - SINGLE ZONE UNITS
Electric solid state microcomputer based room thermostat, located as indicated.

Room thermostat shall incorporate:
1. Automatic switching from heating to cooling.
2. Programming based on weekdays, Saturday and Sunday.

Room thermostat display shall include:

Time of day.

Actual room temperature.

Programmed temperature.

System model indication: heating, cooling, auto, off, fan auto, fan on.
Stage (heating or cooling) operation.

orON=

HEAT RECOVERY COIL

Provide copper tube aluminum fin coil assembly with multiple circuits arranged to provide heat
recovery.

PART 3 EXECUTION

3.1 EXAMINATION
A. Verify that roof is ready to receive work and opening dimensions are as indicated on shop
drawings.
B. Verify that proper power supply is available.
3.2 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install in accordance with NFPA 90A.
C. Mount units on factory built roof mounting curb providing watertight enclosure to protect
ductwork and utility services. Install roof mounting curb level.
3.3 SYSTEM STARTUP
A. Prepare and start equipment. Adjust for proper operation.
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3.4 CLOSEOUT ACTIVITIES
A. Demonstrate operation to Owner's maintenance personnel.
END OF SECTION
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SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Single conductor building wire.
B. Metal-clad cable.
C. Wiring connectors.
D. Electrical tape.
E. Heat shrink tubing.
F. Wire pulling lubricant.
G. Cable ties.
H. Firestop sleeves.
1.2 RELATED REQUIREMENTS
A. Section 07 84 00 - Firestopping.
B. Section 26 05 26 - Grounding and Bonding for Electrical Systems: Additional requirements for
grounding conductors and grounding connectors.
C. Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.
1.3 REFERENCE STANDARDS
A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013 (Reapproved 2018).
B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,
Medium-Hard, or Soft; 2011 (Reapproved 2017).
C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical
Purposes; 2010, with Editorial Revision (2020).
D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper
Conductors for Subsequent Insulation; 2004 (Reapproved 2020).
E. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic
Pressure-Sensitive Electrical Insulating Tape; 2017.
F. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically
Insulating Rubber Tapes; 2013.
G. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
H. NECA 120 - Standard for Installing Armored Cable (AC) and Metal-Clad Cable (MC); 2012.
l. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical Energy;
2009.
HED Project No: 2024-DC048-002
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NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment
And Systems; 2021.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions.
UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions.
UL 183 - Manufactured Wiring Systems; Current Edition, Including All Revisions.

UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.

UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions.

UL 486D - Sealed Wire Connector Systems; Current Edition, Including All Revisions.

UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape; Current Edition,
Including All Revisions.

UL 1569 - Metal-Clad Cables; Current Edition, Including All Revisions.

ADMINISTRATIVE REQUIREMENTS

Coordination:

1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other
sections with the actual conductors to be installed, including adjustments for conductor
sizes increased for voltage drop.

2. Coordinate with electrical equipment installed under other sections to provide
terminations suitable for use with the conductors to be installed.

3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

SUBMITTALS
See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for conductors
and cables, including detailed information on materials, construction, ratings, listings, and
available sizes, configurations, and stranding.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

QUALITY ASSURANCE

Comply with requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.
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D. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

PART 2 PRODUCTS

2.1 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.

C. Nonmetallic-sheathed cable is not permitted.

2.2 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

Provide products that comply with requirements of NFPA 70.

Provide products listed, classified, and labeled as suitable for the purpose intended.

Provide new conductors and cables manufactured not more than one year prior to installation.

Oow>»

Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, etc. as required for a complete operating system.

E. Comply with NEMA WC 70.

F. Thermoplastic-Insulated Conductors and Cables: Listed and labeled as complying with UL 83.

G. Thermoset-Insulated Conductors and Cables: Listed and labeled as complying with UL 44.

H. Conductors for Grounding and Bonding: Also comply with Section 26 05 26.

l. Conductors and Cables Installed Exposed in Spaces Used for Environmental Air (only where
specifically permitted): Plenum rated, listed and labeled as suitable for use in return air
plenums.

J. Conductor Material:

1. Provide copper conductors only. Aluminum conductors are not acceptable for this
project. Conductor sizes indicated are based on copper.

2. Copper Conductors: Soft drawn annealed, 98 percent conductivity, uncoated copper
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise
indicated.

3. Tinned Copper Conductors: Comply with ASTM B33.

K. Minimum Conductor Size:

1. Branch Circuits: 12 AWG.

a. Exceptions:
1) 20 A, 120V circuits longer than 75 feet: 10 AWG, for voltage drop.
2) 20 A, 120V circuits longer than 150 feet: 8 AWG, for voltage drop.
3) 20 A, 277 V circuits longer than 150 feet: 10 AWG, for voltage drop.

2. Control Circuits: 14 AWG.
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L. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.
M. Conductor Color Coding:
1. Color code conductors as indicated unless otherwise required by the authority having
jurisdiction. Maintain consistent color coding throughout project.
2. Color Coding Method: Integrally colored insulation.
3. Color Code:
a. 480Y/277 V, 3 Phase, 4 Wire System:
1) Phase A: Brown.
2) Phase B: Orange.
3) Phase C: Yellow.
4) Neutral/Grounded: Gray.
b. 208Y/120V, 3 Phase, 4 Wire System:
1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.
4) Neutral/Grounded: White.
c. Equipment Ground, All Systems: Green.
d. Isolated Ground, All Systems: Green with yellow stripe.
e. For control circuits, comply with manufacturer's recommended color code.
2.3 SINGLE CONDUCTOR BUILDING WIRE
A. Manufacturers:
1. Copper Building Wire:
a. Cerro Wire LLC.
b. Encore Wire Corporation.
c. General Cable Technologies Corporation.
d. Service Wire Co.
e. Southwire Company.
B. Description: Single conductor insulated wire.
C. Conductor Stranding:
1. Feeders and Branch Circuits:
a. Size 10 AWG and Smaller: Solid.
b. Size 8 AWG and Larger: Stranded.
2. Control Circuits: Stranded.
D. Insulation Voltage Rating: 600 V.
E. Insulation:
1. Copper Building Wire: Type THHN/THWN or THHN/THWN-2.
2.4 METAL-CLAD CABLE
A. Manufacturers:
1. AFC Cable Systems Inc.
2. Encore Wire Corporation.
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3. Service Wire Co.
4. Southwire Company.

Description: NFPA 70, Type MC cable listed and labeled as complying with UL 1569, and listed
for use in classified firestop systems to be used.

Conductor Stranding:
1. Size 10 AWG and Smaller: Solid.
2. Size 8 AWG and Larger: Stranded.

Insulation Voltage Rating: 600 V.
Insulation: Type THHN, THHN/THWN, or THHN/THWN-2.

Grounding: Full-size integral equipment grounding conductor.
1. Provide additional isolated/insulated grounding conductor where indicated or required.

Armor: Steel, interlocked tape.

WIRING CONNECTORS

Description: Wiring connectors appropriate for the application, suitable for use with the
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

Connectors for Grounding and Bonding: Comply with Section 26 05 26.

Wiring Connectors for Splices and Taps:

1. Copper Conductors Size 8 AWG and Smaller: Use twist-on insulated spring connectors.

2. Copper Conductors Size 6 AWG and Larger: Use mechanical connectors or
compression connectors.

Wiring Connectors for Terminations:

1. Provide terminal lugs for connecting conductors to equipment furnished with terminations
designed for terminal lugs.

2. Provide compression adapters for connecting conductors to equipment furnished with
mechanical lugs when only compression connectors are specified.

3. Where over-sized conductors are larger than the equipment terminations can
accommodate, provide connectors suitable for reducing to appropriate size, but not less
than required for the rating of the overcurrent protective device.

4. Provide motor pigtail connectors for connecting motor leads in order to facilitate
disconnection.

5. Copper Conductors Size 8 AWG and Larger: Use mechanical connectors or
compression connectors where connectors are required.

6. Stranded Conductors Size 10 AWG and Smaller: Use crimped terminals for connections
to terminal screws.

7. Conductors for Control Circuits: Use crimped terminals for all connections.

Twist-on Insulated Spring Connectors: Rated 600 V, 221 degrees F for standard applications
and 302 degrees F for high temperature applications; pre-filled with sealant and listed as
complying with UL 486D for damp and wet locations.

Mechanical Connectors: Provide bolted type or set-screw type.
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1. Manufacturers:
a. Burndy LLC.
b. llsco.

c. Thomas & Betts Corporation.

G. Compression Connectors: Provide circumferential type or hex type crimp configuration.
1. Manufacturers:
a. Burndy LLC.
b. llsco.
c. Thomas & Betts Corporation.
H. Crimped Terminals: Nylon-insulated, with insulation grip and terminal configuration suitable for
connection to be made.
1. Manufacturers:
a. Burndy LLC.
b. llsco.
c. Thomas & Betts Corporation.
2.6 ACCESSORIES
A. Electrical Tape:
1. Manufacturers:
a. 3M.
b. Plymouth Rubber Europa.

2. Vinyl Color Coding Electrical Tape: Integrally colored to match color code indicated;
listed as complying with UL 510; minimum thickness of 7 mil; resistant to abrasion,
corrosion, and sunlight; suitable for continuous temperature environment up to 221
degrees F.

3. Vinyl Insulating Electrical Tape: Complying with ASTM D3005 and listed as complying
with UL 510; minimum thickness of; resistant to abrasion, corrosion, and sunlight;
conformable for application down to 0 degrees F and suitable for continuous temperature
environment up to 221 degrees F.

4. Rubber Splicing Electrical Tape: Ethylene Propylene Rubber (EPR) tape, complying with
ASTM D4388; minimum thickness of 30 mil; suitable for continuous temperature
environment up to 194 degrees F and short-term 266 degrees F overload service.

5. Electrical Filler Tape: Rubber-based insulating moldable putty, minimum thickness of
125 mil; suitable for continuous temperature environment up to 176 degrees F.

6. Moisture Sealing Electrical Tape: Insulating mastic compound laminated to flexible, all-
weather vinyl backing; minimum thickness of 90 mil.

B. Heat Shrink Tubing: Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V;
suitable for direct burial applications; listed as complying with UL 486D.
C. Wire Pulling Lubricant: Listed; suitable for use with the conductors or cables to be installed and
suitable for use at the installation temperature.
D. Cable Ties: Material and tensile strength rating suitable for application.
E. Firestop Sleeves: Listed; provide as required to preserve fire resistance rating of building
elements.
HED Project No: 2024-DC048-002
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1. Products:
a. HoldRite, a brand of Reliance Worldwide Corporation; HydroFlame Pro
Series/HydroFlame Custom Built.

PART 3 EXECUTION

3.1 INSTALLATION

A. Circuiting Requirements:

1. Unless dimensioned, circuit routing indicated is diagrammatic.

2. When circuit destination is indicated without specific routing, determine exact routing
required.

3. Arrange circuiting to minimize splices.

4, Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and
power-limited circuits in accordance with NFPA 70.

5. Maintain separation of wiring for emergency systems in accordance with NFPA 70.

6. Circuiting Adjustments: Unless otherwise indicated, when branch circuits are indicated
as separate, combining them together in a single raceway is not permitted.

7. Common Neutrals: Unless otherwise indicated, sharing of neutral/grounded conductors
among up to three single phase branch circuits of different phases installed in the same
raceway is not permitted. Provide dedicated neutral/grounded conductor for each
individual branch circuit.

8. Provide oversized neutral/grounded conductors where indicated and as specified below.

a. Provide 200 percent rated neutral for feeders fed from K-rated transformers.
b. Provide 200 percent rated neutral for feeders serving panelboards with 200 percent
rated neutral bus.

B. Install products in accordance with manufacturer's instructions.

C. Perform work in accordance with NECA 1 (general workmanship).

D. Install metal-clad cable (Type MC) in accordance with NECA 120.

E. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.

2. Pull all conductors and cables together into raceway at same time.

3. Do not damage conductors and cables or exceed manufacturer's recommended
maximum pulling tension and sidewall pressure.

4. Use suitable wire pulling lubricant where necessary, except when lubricant is not
recommended by the manufacturer.

F. Paralleled Conductors: Install conductors of the same length and terminate in the same
manner.

G. Secure and support conductors and cables in accordance with NFPA 70 using suitable supports
and methods approved by the authority having jurisdiction. Provide independent support from
building structure. Do not provide support from raceways, piping, ductwork, or other systems.
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1. Installation Above Suspended Ceilings: Do not provide support from ceiling support
system. Do not provide support from ceiling grid or allow conductors and cables to lay on
ceiling tiles.

2. Installation in Vertical Raceways: Provide supports where vertical rise exceeds

permissible limits.

H. Terminate cables using suitable fittings.
1. Metal-Clad Cable (Type MC):

a. Use listed fittings.

b. Cut cable armor only using specialized tools to prevent damaging conductors or
insulation. Do not use hacksaw or wire cutters to cut armor.

c. MC cable shall be permitted where allowed by NFPA 70, local codes or the local AHJ.
MC cable shall be used for 20A branch circuits for switch or receptacle drops, lighting
fixture whips, or short flex connections to devices where concealed in ceilings, walls,
and partitions and where it will not subject to vibration or movement. MC cable should
not be used in wet locations.

d. Al homeruns and branch circuit feeders shall be installed in non-flexible metallic
conduits. Cable shall transition to rigid type conduit within ceiling space outside room
for portion of branch circuit back to source panels or adjacent rooms.

e. MC cable shall not be used for HVAC, elevator/escalator, and kitchen equipment
branch circuits or within mechanical, electrical or telecommunication equipment
rooms.

. Install conductors with a minimum of 12 inches of slack at each outlet.

J. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment
enclosures.

K. Group or otherwise identify neutral/grounded conductors with associated ungrounded
conductors inside enclosures in accordance with NFPA 70.

L. Make wiring connections using specified wiring connectors.

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or
make splices in conduit bodies or wiring gutters.

2. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors.

3. Do not remove conductor strands to facilitate insertion into connector.

4. Clean contact surfaces on conductors and connectors to suitable remove corrosion,
oxides, and other contaminates. Do not use wire brush on plated connector surfaces.

5. Mechanical Connectors: Secure connections according to manufacturer's recommended
torque settings.

6. Compression Connectors: Secure connections using manufacturer's recommended tools
and dies.

M. Insulate splices and taps that are made with uninsulated connectors using methods suitable for
the application, with insulation and mechanical strength at least equivalent to unspliced
conductors.

1. Dry Locations: Use insulating covers specifically designed for the connectors, electrical

tape, or heat shrink tubing.
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a. For taped connections, first apply adequate amount of rubber splicing electrical tape
or electrical filler tape, followed by outer covering of vinyl insulating electrical tape.
2. Damp Locations: Use insulating covers specifically designed for the connectors,
electrical tape, or heat shrink tubing.
a. For connections with insulating covers, apply outer covering of moisture sealing
electrical tape.
b. For taped connections, follow same procedure as for dry locations but apply outer
covering of moisture sealing electrical tape.
3. Wet Locations: Use heat shrink tubing.

N. Insulate ends of spare conductors using vinyl insulating electrical tape.
0. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.
P. Unless specifically indicated to be excluded, provide final connections to all equipment and
devices, including those furnished by others, as required for a complete operating system.
END OF SECTION
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

1.1

1.2

1.3

1.4

Henry Wade JJC Air Handler Replacement
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SECTION INCLUDES

Grounding and bonding requirements.
Conductors for grounding and bonding.
Connectors for grounding and bonding.
Ground bars.

Ground rod electrodes.

Ground enhancement material.
Ground access wells.

RELATED REQUIREMENTS

Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables: Additional
requirements for conductors for grounding and bonding, including conductor color coding.

Section 26 05 53 - Identification for Electrical Systems: ldentification products and
requirements.

Section 26 56 00 - Exterior Lighting: Additional grounding and bonding requirements for pole-
mounted luminaires.

REFERENCE STANDARDS

NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings; 2017.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

NFPA 780 - Standard for the Installation of Lightning Protection Systems; 2020.
UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.

ADMINISTRATIVE REQUIREMENTS
Coordination:

1. Verify exact locations of underground metal water service pipe entrances to building.

2. Coordinate the work with other trades to provide steel reinforcement complying with
specified requirements for concrete-encased electrode.

3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

Sequencing:

1. Do not install ground rod electrodes until final backfill and compaction is complete.
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1.5 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittals procedures.
B. Product Data: Provide manufacturer's standard catalog pages and data sheets for grounding

and bonding system components.

C. Shop Drawings:
1. Indicate proposed arrangement for signal reference grids. Include locations of items to be
bonded and methods of connection.

D. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

E. Project Record Documents: Record actual locations of grounding electrode system
components and connections.

1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Installer Qualifications for Signal Reference Grids: Company with minimum five years
documented experience with high frequency grounding systems.

E. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

PART 2 PRODUCTS

21 GROUNDING AND BONDING REQUIREMENTS
A. Do not use products for applications other than as permitted by NFPA 70 and product listing.
B. Unless specifically indicated to be excluded, provide all required components, conductors,

connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

C. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

D. Grounding Electrode System:
1. Provide connection to required and supplemental grounding electrodes indicated to form
grounding electrode system.

a. Provide continuous grounding electrode conductors without splice or joint.

b. Install grounding electrode conductors in raceway where exposed to physical
damage. Bond grounding electrode conductor to metallic raceways at each end with
bonding jumper.

2. Metal Underground Water Pipe(s):
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a. Provide connection to underground metal domestic and fire protection (where
present) water service pipe(s) that are in direct contact with earth for at least 10 feet
at an accessible location not more than 5 feet from the point of entrance to the
building.

b. Provide bonding jumper(s) around insulating joints/pipes as required to make pipe
electrically continuous.

c. Provide bonding jumper around water meter of sufficient length to permit removal of
meter without disconnecting jumper.

3. Metal In-Ground Support Structure:

a. Provide connection to metal in-ground support structure that is in direct contact with

earth in accordance with NFPA 70.
4. Concrete-Encased Electrode:

a. Provide connection to concrete-encased electrode consisting of not less than 20 feet
of either steel reinforcing bars or bare copper conductor not smaller than 4 AWG
embedded within concrete foundation or footing that is in direct contact with earth in
accordance with NFPA 70.

5. Ground Ring:

a. Provide a ground ring encircling the building or structure consisting of bare copper
conductor not less than 2 AWG in direct contact with earth, installed at a depth of not
less than 30 inches.

b. Where location is not indicated, locate ground ring conductor at least 24 inches
outside building perimeter foundation.

c. Provide ground enhancement material around conductor where indicated.

d. Provide connection from ground ring conductor to:

1)  Perimeter columns of metal building frame.
6. Ground Rod Electrode(s):

a. Provide three electrodes in an equilateral triangle configuration unless otherwise
indicated or required.

b. Space electrodes not less than 10 feet from each other and any other ground
electrode.

c. Where location is not indicated, locate electrode(s) at least 5 feet outside building
perimeter foundation as near as possible to electrical service entrance; where
possible, locate in softscape (uncovered) area.

d. Provide ground enhancement material around electrode where indicated.

e. Provide ground access well for each electrode.

7. Provide additional ground electrode(s) as required to achieve specified grounding
electrode system resistance.
8. Ground Bar: Provide ground bar, separate from service equipment enclosure, for

common connection point of grounding electrode system bonding jumpers as permitted in
NFPA 70. Connect grounding electrode conductor provided for service-supplied system
grounding to this ground bar.
a. Ground Bar Size: 1/4 by 4 by 12 inches unless otherwise indicated or required.
b. Where ground bar location is not indicated, locate in accessible location as near as
possible to service disconnect enclosure.
c. Ground Bar Mounting Height: 18 inches above finished floor unless otherwise
indicated.
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9. Ground Riser: Provide common grounding electrode conductor not less than 3/0 AWG
for tap connections to multiple separately derived systems as permitted in NFPA 70.

E. Service-Supplied System Grounding:

1. For each service disconnect, provide grounding electrode conductor to connect neutral
(grounded) service conductor to grounding electrode system. Unless otherwise indicated,
make connection at neutral (grounded) bus in service disconnect enclosure.

2. For each service disconnect, provide main bonding jumper to connect neutral (grounded)
bus to equipment ground bus where not factory-installed. Do not make any other
connections between neutral (grounded) conductors and ground on load side of service

disconnect.
F. Grounding for Separate Building or Structure Supplied by Feeder(s) or Branch Circuits:
1. Provide grounding electrode system for each separate building or structure.
2. Provide equipment grounding conductor routed with supply conductors.
3. For each disconnecting means, provide grounding electrode conductor to connect
equipment ground bus to grounding electrode system.
4. Do not make any connections and remove any factory-installed jumpers between neutral

(grounded) conductors and ground.

G. Separately Derived System Grounding:
1. Separately derived systems include, but are not limited to:
a. Transformers (except auto transformers such as buck-boost transformers).
b. Uninterruptible power supplies (UPS), when configured as separately derived
systems.
c. Generators, when neutral is switched in the transfer switch.

2. Provide grounding electrode conductor to connect derived system grounded conductor to
nearest effectively grounded metal building frame. Unless otherwise indicated, make
connection at neutral (grounded) bus in source enclosure.

3. Provide bonding jumper to connect derived system grounded conductor to nearest metal
building frame and nearest metal water piping in the area served by the derived system,
where not already used as a grounding electrode for the derived system. Make
connection at same location as grounding electrode conductor connection.

4, Where common grounding electrode conductor ground riser is used for tap connections
to multiple separately derived systems, provide bonding jumper to connect the metal
building frame and metal water piping in the area served by the derived system to the
common grounding electrode conductor.

5. Outdoor Source: Where the source of the separately derived system is located outside
the building or structure supplied, provide connection to grounding electrode at source in
accordance with NFPA 70.

6. Provide system bonding jumper to connect system grounded conductor to equipment
ground bus. Make connection at same location as grounding electrode conductor
connection. Do not make any other connections between neutral (grounded) conductors
and ground on load side of separately derived system disconnect.

7. Where the source and first disconnecting means are in separate enclosures, provide
supply-side bonding jumper between source and first disconnecting means.

H. Bonding and Equipment Grounding:
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1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic
equipment enclosures, metallic raceways and boxes, device grounding terminals, and
other normally non-current-carrying conductive materials enclosing electrical
conductors/equipment or likely to become energized as indicated and in accordance with

NFPA 70.

2. Provide insulated equipment grounding conductor in each feeder and branch circuit
raceway. Do not use raceways as sole equipment grounding conductor.

3. Where circuit conductor sizes are increased for voltage drop, increase size of equipment
grounding conductor proportionally in accordance with NFPA 70.

4, Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

5. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground
bus.

6. Provide bonding jumper across expansion or expansion/deflection fittings provided to
accommodate conduit movement.

7. Provide bonding for interior metal piping systems in accordance with NFPA 70. This

includes, but is not limited to:
a. Metal water piping where not already effectively bonded to metal underground water
pipe used as grounding electrode.
b. Metal gas piping.
c. Metal process piping.
8. Provide bonding for interior metal air ducts.
9. Provide bonding for metal building frame.
10.  Provide bonding and equipment grounding for pools and fountains and associated
equipment in accordance with NFPA 70.

l. Isolated Ground System:

1. Where isolated ground receptacles or other isolated ground connections are indicated,
provide separate isolated/insulated equipment grounding conductors.

2. Connect isolated/insulated equipment grounding conductors only to separate
isolated/insulated equipment ground busses.

3. Connect the isolated/insulated equipment grounding conductors to the solidly bonded

equipment ground bus only at the service disconnect or separately derived system
disconnect. Do not make any other connections between isolated ground system and
normal equipment ground system on the load side of this connection.

J. Communications Systems Grounding and Bonding:
1. Provide intersystem bonding termination at service equipment or metering equipment
enclosure and at disconnecting means for any additional buildings or structures in
accordance with NFPA 70.
2. Provide bonding jumper in raceway from intersystem bonding termination to each
communications room or backboard and provide ground bar for termination.
Bonding Jumper Size: 6 AWG, unless otherwise indicated or required.
Raceway Size: 3/4 inch trade size unless otherwise indicated or required.
Ground Bar Size: 1/4 by 2 by 12 inches unless otherwise indicated or required.
Ground Bar Mounting Height: 18 inches above finished floor unless otherwise
indicated.

aoow
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GROUNDING AND BONDING COMPONENTS
General Requirements:

1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.
Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 05 26:
1. Use insulated copper conductors unless otherwise indicated.

a. Exceptions:
1) Use bare copper conductors where installed underground in direct contact with
earth.
2) Use bare copper conductors where directly encased in concrete (not in
raceway).

Connectors for Grounding and Bonding:
1. Description: Connectors appropriate for the application and suitable for the conductors
and items to be connected; listed and labeled as complying with UL 467.
2. Unless otherwise indicated, use exothermic welded connections for underground,
concealed and other inaccessible connections.
a. Exceptions:
1) Use mechanical connectors for connections to electrodes at ground access
wells.
3. Unless otherwise indicated, use mechanical connectors, compression connectors, or
exothermic welded connections for accessible connections.
a. Exceptions:
1)  Use exothermic welded connections for connections to metal building frame.
4, Manufacturers - Mechanical and Compression Connectors:
a. Advanced Lightning Technology (ALT).
b. Burndy LLC.
c. Harger Lightning & Grounding.
d. Thomas & Betts Corporation.
5. Manufacturers - Exothermic Welded Connections:
a. Burndy LLC.
b. Cadweld, a brand of Erico International Corporation.
c. thermOweld, subsidiary of Continental Industries; division of Burndy LLC.

Ground Bars:

1. Description: Copper rectangular ground bars with mounting brackets and insulators.
2. Standard Size: 1/4"D x 4"D x 12"L unless noted otherweise.

3. Holes for Connections: As indicated or as required for connections to be made.

4 Manufacturers:

a. Advanced Lightning Technology (ALT).
b. Erico International Corporation.
c. Harger Lightning & Grounding.

Ground Rod Electrodes:

1. Comply with NEMA GR 1.

2. Material: Copper-bonded (copper-clad) steel.

3. Size: 3/4 inch diameter by 10 feet in length, unless otherwise indicated.
4, Manufacturers:

HED Project No: 2024-DC048-002
Grounding and Bonding for Electrical Systems
26 05 26-6



100% Construction Documents

Advanced Lightning Technology (ALT).
Erico International Corporation.
Galvan Industries, Inc.

Harger Lightning & Grounding.

aoow

Ground Access Wells:

1. Description: Open bottom round or rectangular well with access cover for testing and
inspection; suitable for the expected load at the installed location.
2. Size: As required to provide adequate access for testing and inspection, but not less

than minimum size requirements specified.
a. Round Wells: Not less than 8 inches in diameter.
b. Rectangular Wells: Not less than 12 by 12 inches.
3. Depth: As required to extend below frost line to prevent frost upheaval, but not less than
10 inches.
4, Cover: Factory-identified by permanent means with word "GROUND".
5. Manufacturers:
a. Advanced Lightning Technology (ALT).
b. Erico International Corporation.
c. Harger Lightning & Grounding.

PART 3 EXECUTION

3.1

Henry Wade JJC Air Handler Replacement
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A
B.
C.

INSTALLATION
Install products in accordance with manufacturer's instructions.
Perform work in accordance with NECA 1 (general workmanship).

Ground Rod Electrodes: Unless otherwise indicated, install ground rod electrodes vertically.
Where encountered rock prohibits vertical installation, install at 45 degree angle or bury
horizontally in trench at least 30 inches (750 mm) deep in accordance with NFPA 70 or provide
ground plates.

1. Outdoor Installations: Unless otherwise indicated, install with top of rod 6 inches below
finished grade.

2. Indoor Installations: Unless otherwise indicated, install with 4 inches of top of rod
exposed.

Make grounding and bonding connections using specified connectors.

1. Remove appropriate amount of conductor insulation for making connections without

cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate
insertion into connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and
contact surfaces.

3. Exothermic Welds: Make connections using molds and weld material suitable for the
items to be connected in accordance with manufacturer's recommendations.

4, Mechanical Connectors: Secure connections according to manufacturer's recommended
torque settings.

5. Compression Connectors: Secure connections using manufacturer's recommended tools
and dies.
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E. Identify grounding and bonding system components in accordance with Section 26 05 53.

END OF SECTION
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SECTION 26 05 29
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

1.1

A.

1.2

1.3

1.4

Henry Wade JJC Air Handler Replacement
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SECTION INCLUDES

Support and attachment requirements and components for equipment, conduit, cable, boxes,
and other electrical work.

RELATED REQUIREMENTS
Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.

Section 26 05 33.13 - Conduit for Electrical Systems: Additional support and attachment
requirements for conduits.

Section 26 05 33.16 - Boxes for Electrical Systems: Additional support and attachment
requirements for boxes.

Section 26 51 00 - Interior Lighting: Additional support and attachment requirements for interior
luminaires.

Section 26 56 00 - Exterior Lighting: Additional support and attachment requirements for
exterior luminaires.

REFERENCE STANDARDS

ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2016a.

ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;
2019.

MFMA-4 - Metal Framing Standards Publication; 2004.
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

UL 5B - Strut-Type Channel Raceways and Fittings; Current Edition, Including All Revisions.

ADMINISTRATIVE REQUIREMENTS
Coordination:

1. Coordinate sizes and arrangement of supports and bases with the actual equipment and
components to be installed.
2. Coordinate the work with other trades to provide additional framing and materials

required for installation.
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3. Coordinate compatibility of support and attachment components with mounting surfaces
at the installed locations.

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other
potential conflicts installed under other sections or by others.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

Sequencing:

1. Do not install products on or provide attachment to concrete surfaces until concrete has

fully cured in accordance with Section 03 30 00.

SUBMITTALS
See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for channel
(strut) framing systems, non-penetrating rooftop supports, and post-installed concrete and
masonry anchors.

Shop Drawings: Include details for fabricated hangers and supports where materials or
methods other than those indicated are proposed for substitution.

Installer's Qualification Statement: Include evidence of compliance with specified requirements.

Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

QUALITY ASSURANCE
Comply with NFPA 70.
Comply with applicable building code.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Installer Qualifications for Powder-Actuated Fasteners (when specified): Certified by fastener
system manufacturer with current operator's license.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

PART 2 PRODUCTS

2.1

Henry Wade JJC Air Handler Replacement
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A.

SUPPORT AND ATTACHMENT COMPONENTS
General Requirements:

1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and
hardware as necessary for the complete installation of electrical work.

2. Provide products listed, classified, and labeled as suitable for the purpose intended,
where applicable.

3. Where support and attachment component types and sizes are not indicated, select in

accordance with manufacturer's application criteria as required for the load to be
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supported. Include consideration for vibration, equipment operation, and shock loads
where applicable.
4. Do not use products for applications other than as permitted by NFPA 70 and product

listing.
5. Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless
specifically indicated or permitted.
6. Steel Components: Use corrosion resistant materials suitable for the environment where
installed.
a. Indoor Dry Locations: Use zinc-plated steel or approved equivalent unless otherwise
indicated.

b. Outdoor and Damp or Wet Indoor Locations: Use galvanized steel, stainless steel, or
approved equivalent unless otherwise indicated.

c. Zinc-Plated Steel: Electroplated in accordance with ASTM B633.

d. Galvanized Steel: Hot-dip galvanized after fabrication in accordance with ASTM
A123/A123M or ASTM A153/A153M.

B. Conduit and Cable Supports: Straps, clamps, etc. suitable for the conduit or cable to be

supported.

1. Conduit Straps: One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps: Bolted type unless otherwise indicated.

3. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation.
b. Erico International Corporation.

c. 0-Z/Gedney, a brand of Emerson Electric Co.

d. Thomas & Betts Corporation.

C. Outlet Box Supports: Hangers, brackets, etc. suitable for the boxes to be supported.
1. Manufacturers:
a. Cooper Crouse-Hinds, a division of Eaton.
b. Erico International Corporation.
c. 0O-Z/Gedney, a brand of Emerson Electric Co.
d. Thomas & Betts Corporation.

D. Metal Channel (Strut) Framing Systems: Factory-fabricated continuous-slot metal channel
(strut) and associated fittings, accessories, and hardware required for field-assembly of

supports.

1. Comply with MFMA-4.

2. Channel (Strut) Used as Raceway (only where specifically indicated): Listed and labeled
as complying with UL 5B.

3. Channel Material:

a. Indoor Dry Locations: Use painted steel, zinc-plated steel, or galvanized steel.
b.  Outdoor and Damp or Wet Indoor Locations: Use galvanized steel.
Minimum Channel Thickness: Steel sheet, 12 gauge, 0.1046 inch.
Minimum Channel Dimensions: 1-5/8 inch width by 13/16 inch height.
Manufacturers:
a. Cooper B-Line, a division of Eaton Corporation.
b. Thomas & Betts Corporation.
c. Unistrut, a brand of Atkore International Inc.

ook
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Hanger Rods: Threaded zinc-plated steel unless otherwise indicated.

1. Minimum Size, Unless Otherwise Indicated or Required:

Equipment Supports: 1/2 inch diameter.

Single Conduit up to 1 inch (27 mm) trade size: 1/4 inch diameter.
Single Conduit larger than 1 inch (27 mm) trade size: 3/8 inch diameter.
Trapeze Support for Multiple Conduits: 3/8 inch diameter.

Outlet Boxes: 1/4 inch diameter.

Luminaires: 1/4 inch diameter.

~0 Q0T

Anchors and Fasteners:

1. Unless otherwise indicated and where not otherwise restricted, use the anchor and
fastener types indicated for the specified applications.

Concrete: Use preset concrete inserts, expansion anchors, or screw anchors.
Solid or Grout-Filled Masonry: Use expansion anchors or screw anchors.
Hollow Masonry: Use toggle bolts.

Hollow Stud Walls: Use toggle bolts.

Steel: Use beam clamps, machine bolts, or welded threaded studs.

Sheet Metal: Use sheet metal screws.

Wood: Use wood screws.

. Plastic and lead anchors are not permitted.

0. Powder-actuated fasteners are not permitted.

1. Hammer-driven anchors and fasteners are not permitted.

S200oNoOR~WN

PART 3 EXECUTION

3.1
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INSTALLATION
Install products in accordance with manufacturer's instructions.
Perform work in accordance with NECA 1 (general workmanship).

Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

Unless specifically indicated or approved by Architect, do not provide support from suspended
ceiling support system or ceiling grid.

Unless specifically indicated or approved by Architect, do not provide support from roof deck.

Do not penetrate or otherwise notch or cut structural members without approval of Structural
Engineer.

Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp
locations to provide space between equipment and mounting surface.

4, Unless otherwise indicated, mount floor-mounted equipment on properly sized 3 inch

high concrete pad constructed in accordance with Section 03 30 00.
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5. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on
its own weight for support.

Conduit Support and Attachment: Also comply with Section 26 05 33.13.

Box Support and Attachment: Also comply with Section 26 05 33.16.

Interior Luminaire Support and Attachment: Also comply with Section 26 51 00.
Exterior Luminaire Support and Attachment: Also comply with Section 26 56 00.
Secure fasteners according to manufacturer's recommended torque settings.
Remove temporary supports.

T - xe I

END OF SECTION
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SECTION 26 05 33.13
CONDUIT FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
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SECTION INCLUDES

Galvanized steel rigid metal conduit (RMC).
Intermediate metal conduit (IMC).

PVC-coated galvanized steel rigid metal conduit (RMC).
Flexible metal conduit (FMC).

Liquidtight flexible metal conduit (LFMC).
Electrical metallic tubing (EMT).

Rigid polyvinyl chloride (PVC) conduit.
Liquidtight flexible nonmetallic conduit (LFNC).
Conduit fittings.

Accessories.

RELATED REQUIREMENTS
Section 07 84 00 - Firestopping.

Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables: Metal clad cable
(Type MC), armored cable (Type AC), and manufactured wiring systems, including uses
permitted.

Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems.
Section 26 05 33.16 - Boxes for Electrical Systems.

Section 26 05 33.23 - Surface Raceways for Electrical Systems.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 31 23 16.13 - Trenching: Excavating, bedding, and backfilling.

REFERENCE STANDARDS

ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2020.
ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S); 2020.
ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit; 2025.
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2020.

NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC); 2025.

HED Project No: 2024-DC048-002
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NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable; 2014.

NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Metal Conduit
and Intermediate Metal Conduit; 2018.

NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; 2020.

NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing;
2021.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions.

UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.

UL 360 - Liquid-Tight Flexible Metal Conduit; Current Edition, Including All Revisions.
UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.

UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings; Current Edition,
Including All Revisions.

UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.

UL 1203 - Explosion-Proof and Dust-Ignition-Proof Electrical Equipment for Use in Hazardous
(Classified) Locations; Current Edition, Including All Revisions.

UL 1242 - Electrical Intermediate Metal Conduit-Steel; Current Edition, Including All Revisions.
UL 1660 - Liquid-Tight Flexible Nonmetallic Conduit; Current Edition, Including All Revisions.

ADMINISTRATIVE REQUIREMENTS
Coordination:

1. Coordinate minimum sizes of conduits with the actual conductors to be installed,
including adjustments for conductor sizes increased for voltage drop.

2. Coordinate the arrangement of conduits with structural members, ductwork, piping,
equipment and other potential conflicts installed under other sections or by others.

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment
installed under other sections or by others.

4, Coordinate the work with other trades to provide roof penetrations that preserve the
integrity of the roofing system and do not void the roof warranty.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

Sequencing:

1. Do not begin installation of conductors and cables until installation of conduit is complete

between outlet, junction and splicing points.

SUBMITTALS
See Section 01 30 00 - Administrative Requirements for submittals procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for conduits and
fittings.
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Shop Drawings:

1. Indicate proposed arrangement for conduits to be installed within structural concrete
slabs, where permitted.
2. Include proposed locations of roof penetrations and proposed methods for sealing.

Project Record Documents: Record actual routing for conduits installed underground, conduits
embedded within concrete slabs, and conduits 2 inch (53 mm) trade size and larger.

QUALITY ASSURANCE
Comply with requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

PART 2 PRODUCTS

2.1
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A.

B.

CONDUIT APPLICATIONS

Do not use conduit and associated fittings for applications other than as permitted by NFPA 70
and product listing.

Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated
for the specified applications. Where more than one listed application applies, comply with the
most restrictive requirements. Where conduit type for a particular application is not specified,
use galvanized steel rigid metal conduit.

Underground:

1. Under Slab on Grade: Use galvanized steel rigid metal conduit, intermediate metal
conduit (IMC), PVC-coated galvanized steel rigid metal conduit, or rigid PVC conduit.

2. Exterior, Direct-Buried: Use galvanized steel rigid metal conduit, intermediate metallic
conduit (IMC), PVC-coated galvanized steel rigid metal conduit, or rigid PVC conduit.

3. Exterior, Embedded Within Concrete: Use galvanized steel rigid metal conduit,
intermediate metallic conduit (IMC), rigid PVC conduit, or reinforced thermosetting resin
conduit (RTRC).

4. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal
conduit where emerging from underground.

5. Where rigid polyvinyl (PVC) conduit larger than 2 inch (53 mm) trade size is provided,
use galvanized steel rigid metal conduit elbows for bends.

6. Where steel conduit is installed in direct contact with earth where soil has a resistivity of
less than 2000 ohm-centimeters or is characterized as severely corrosive based on soils
report or local experience, use corrosion protection tape to provide supplementary
corrosion protection or use PVC-coated galvanized steel rigid metal conduit.

7. Where steel conduit emerges from concrete into soil, use corrosion protection tape to
provide supplementary corrosion protection for a minimum of 4 inches on either side of
where conduit emerges or use PVC-coated galvanized steel rigid metal conduit.

Embedded Within Concrete:

HED Project No: 2024-DC048-002
Conduit for Electrical Systems
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1. Within Slab on Grade (within structural slabs only where approved by Structural
Engineer): Use galvanized steel rigid metal conduit, intermediate metal conduit (IMC),
PVC-coated galvanized steel rigid metal conduit, rigid PVC conduit, or reinforced
thermosetting resin conduit (RTRC).

2. Within Slab Above Ground (within structural slabs only where approved by Structural
Engineer): Use galvanized steel rigid metal conduit, intermediate metal conduit (IMC),
PVC-coated galvanized steel rigid metal conduit, rigid PVC conduit, or reinforced
thermosetting resin conduit (RTRC).

3. Within Concrete Walls Above Ground: Use galvanized steel rigid metal conduit,
intermediate metal conduit (IMC), PVC-coated galvanized steel rigid metal conduit, rigid
PVC conduit, or reinforced thermosetting resin conduit (RTRC).

4. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal
conduit where emerging from concrete.

Concealed Within Masonry Walls: Use galvanized steel rigid metal conduit, intermediate metal
conduit (IMC), or electrical metallic tubing (EMT).

Concealed Within Hollow Stud Walls: Use galvanized steel rigid metal conduit, intermediate
metal conduit (IMC), or electrical metallic tubing (EMT).

Concealed Above Accessible Ceilings: Use galvanized steel rigid metal conduit, intermediate
metal conduit (IMC), or electrical metallic tubing (EMT).

Interior, Damp or Wet Locations: Use galvanized steel rigid metal conduit.

Exposed, Interior, Not Subject to Physical Damage: Use galvanized steel rigid metal conduit,
intermediate metal conduit (IMC), or electrical metallic tubing (EMT).

Exposed, Interior, Subject to Physical Damage: Use galvanized steel rigid metal conduit or
intermediate metal conduit (IMC).

Exposed, Exterior: Use galvanized steel rigid metal conduit, intermediate metal conduit (IMC),
or PVC-coated galvanized steel rigid metal conduit.

Concealed, Exterior, Not Embedded in Concrete or in Contact With Earth: Use galvanized steel
rigid metal conduit or intermediate metal conduit (IMC).

Connections to Luminaires Above Accessible Ceilings: Use flexible metal conduit.
1. Maximum Length: 6 feet.

Connections to Vibrating Equipment:

1. Dry Locations: Use flexible metal conduit.

2. Damp, Wet, or Corrosive Locations: Use liquidtight flexible metal conduit.
3. Maximum Length: 6 feet unless otherwise indicated.

4 Vibrating equipment includes, but is not limited to:

a. Transformers.
b. Motors.

CONDUIT REQUIREMENTS

Provide all conduit, fittings, supports, and accessories required for a complete raceway system.
Provide products listed, classified, and labeled as suitable for the purpose intended.

Minimum Conduit Size, Unless Otherwise Indicated:
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Branch Circuits: 3/4 inch (21 mm) trade size.

Branch Circuit Homeruns: 3/4 inch (21 mm) trade size.
Control Circuits: 1/2 inch (16 mm) trade size.
Underground, Interior: 3/4 inch (21 mm) trade size.
Underground, Exterior: 1 inch (27 mm) trade size.

D. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

aorON=

23 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Manufacturers:
1. Allied Tube & Conduit.

2. Nucor Tubular Products.
3. Western Tube, a division of Zekelman Industries.
4, Wheatland Tube, a division of Zekelman Industries.

B. Description: NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI
C80.1 and listed and labeled as complying with UL 6.
C. Fittings:
1. Manufacturers:
a. Bridgeport Fittings Inc.
b. 0-Z/Gedney, a brand of Emerson Electric Co.
c. Thomas & Betts Corporation.
2. Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and
labeled as complying with UL 514B.

3. Hazardous (Classified) Locations: Use fittings listed and labeled as complying with UL
1203 for the classification of the installed location.
4, Material: Use steel.
5. Connectors and Couplings:
2.4 INTERMEDIATE METAL CONDUIT (IMC)

A. Manufacturers:
1. Allied Tube & Conduit.

2. Nucor Tubular Products.
3. Western Tube, a division of Zekelman Industries.
4. Wheatland Tube, a division of Zekelman Industries.

B. Description: NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with
ANSI C80.6 and listed and labeled as complying with UL 1242.
C. Fittings:
1. Manufacturers:
a. Bridgeport Fittings Inc.
b. 0-Z/Gedney, a brand of Emerson Electric Co.
c. Thomas & Betts Corporation.
2. Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and
labeled as complying with UL 514B.
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3. Hazardous (Classified) Locations: Use fittings listed and labeled as complying with UL
1203 for the classification of the installed location.
4. Material: Use steel.
5. Connectors and Couplings: Compression type.
2.5 PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Manufacturers:
1. Thomas & Betts Corporation.
2. Robroy Industries.
3. Allied Tube & Conduit.
4, Calbond.

B. Description: NFPA 70, Type RMC galvanized steel rigid metal conduit with external polyvinyl
chloride (PVC) coating complying with NEMA RN 1 and listed and labeled as complying with UL
6.

C. Exterior Coating: Polyvinyl chloride (PVC), nominal thickness of 40 mil.
D. Interior Coating: Urethane, minimum thickness of 2 mil.
E. PVC-Coated Fittings:
1. Manufacturer: Same as manufacturer of PVC-coated conduit to be installed.
2. Non-Hazardous Locations: Use fittings listed and labeled as complying with UL 514B.
3. Hazardous (Classified) Locations: Use fittings listed and labeled as complying with UL
1203 for the classification of the installed location.
4, Material: Use steel or malleable iron.
5. Exterior Coating: Polyvinyl chloride (PVC), minimum thickness of 40 mil.
6. Interior Coating: Urethane, minimum thickness of 2 mil.

F. PVC-Coated Supports: Furnish with exterior coating of polyvinyl chloride (PVC), minimum
thickness of 15 mil.

26 FLEXIBLE METAL CONDUIT (FMC)

A. Manufacturers:
1. AFC Cable Systems, Inc.
2. Electri-Flex Company.
3. International Metal Hose.

B. Description: NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled
as complying with UL 1, and listed for use in classified firestop systems to be used.
C. Fittings:
1. Manufacturers:
a. Bridgeport Fittings Inc.
b. 0O-Z/Gedney, a brand of Emerson Electric Co.
c. Thomas & Betts Corporation.
2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying
with UL 514B.
3. Material: Use steel or malleable iron.
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LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

Manufacturers:

1. AFC Cable Systems, Inc.
2. Electri-Flex Company.

3. International Metal Hose.

Description: NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal
conduit listed and labeled as complying with UL 360.

Fittings:
1. Manufacturers:
a. Bridgeport Fittings Inc.
b. 0O-Z/Gedney, a brand of Emerson Electric Co.
c. Thomas & Betts Corporation.
2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying
with UL 514B.
3. Material: Use steel or malleable iron.

ELECTRICAL METALLIC TUBING (EMT)

Manufacturers:

1. Allied Tube & Conduit.

2. Nucor Tubular Products.

3. Western Tube, a division of Zekelman Industries.
4. Wheatland Tube, a division of Zekelman Industries.

Description: NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3
and listed and labeled as complying with UL 797.
Fittings:
1. Manufacturers:
a. Bridgeport Fittings Inc.
b. 0-Z/Gedney, a brand of Emerson Electric Co.
c. Thomas & Betts Corporation.
2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying

with UL 514B.
3. Material: Use steel or malleable iron.
4. Connectors and Couplings: Use compression (gland) or set-screw type.
a. Do not use indenter type connectors and couplings.
5. Damp or Wet Locations (where permitted): Use fittings listed for use in wet locations.

6. Embedded Within Concrete (where permitted): Use fittings listed as concrete-tight.
Fittings that require taping to be concrete-tight are acceptable.

RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

Manufacturers:

1. Cantex Inc.

2. Carlon, a brand of Thomas & Betts Corporation.
3. JM Eagle.

4 Allied Tube & Conduit.
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Description: NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2
and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated,
Schedule 80 where subject to physical damage; rated for use with conductors rated 90 degrees
C.

Fittings:

1. Manufacturer: Same as manufacturer of conduit to be connected.

2. Description: Fittings complying with NEMA TC 3 and listed and labeled as complying
with UL 651; material to match conduit.

LIQUIDTIGHT FLEXIBLE NONMETALLIC CONDUIT (LFNC)

Manufacturers:

1. AFC Cable Systems, Inc.
2. Electri-Flex Company.

3. International Metal Hose.

Description: NFPA 70, Type LFNC liquidtight flexible nonmetallic conduit listed and labeled as
complying with UL 1660.

Fittings:

1. Manufacturer: Same as manufacturer of conduit to be connected.

2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying
with UL 514B; suitable for the type of conduit to be connected.

ACCESSORIES
Corrosion Protection Tape: PVC-based, minimum thickness of 20 mil.

Conduit Joint Compound: Corrosion-resistant, electrically conductive; suitable for use with the
conduit to be installed.

Solvent Cement for PVC Conduit and Fittings: As recommended by manufacturer of conduit
and fittings to be installed.

Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-force.
Sealing Compound for Sealing Fittings: Listed for use with the particular fittings to be installed.

PART 3 EXECUTION

3.1
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INSTALLATION

Install products in accordance with manufacturer's instructions.

Perform work in accordance with NECA 1 (general workmanship).

Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.
Install intermediate metal conduit (IMC) in accordance with NECA 101.

Install PVC-coated galvanized steel rigid metal conduit (RMC) using only tools approved by the
manufacturer.

Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.
Install liquidtight flexible nonmetallic conduit (LFNC) in accordance with NECA 111.
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H. Conduit Routing:
1. Unless dimensioned, conduit routing indicated is diagrammatic.
2. Conduits in the following areas may be exposed, unless otherwise indicated:
a. Electrical rooms.
b. Mechanical equipment rooms.
c.  Within joists in areas with no ceiling.
3. Unless otherwise approved, do not route conduits exposed:
a. Across floors.
b. Across roofs.
c. Across top of parapet walls.
d. Across building exterior surfaces.
4, Conduits installed underground or embedded in concrete may be routed in the shortest
possible manner unless otherwise indicated. Route all other conduits parallel or
perpendicular to building structure and surfaces, following surface contours where

practical.

5. Arrange conduit to maintain adequate headroom, clearances, and access.

6. Arrange conduit to provide no more than the equivalent of four 90 degree bends between
pull points.

7. Arrange conduit to provide no more than 150 feet between pull points.

8. Route conduits above water and drain piping where possible.

9. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at

sealing fittings where moisture may collect.
10.  Maintain minimum clearance of 6 inches between conduits and piping for other systems.
11.  Maintain minimum clearance of 12 inches between conduits and hot surfaces. This
includes, but is not limited to:
a. Heaters.
b. Hot water piping.
c. Flues.

l. Conduit Support:
1. Secure and support conduits in accordance with NFPA 70 and Section 26 05 29 using
suitable supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

3. Use metal channel (strut) with accessory conduit clamps to support multiple parallel
surface-mounted conduits.

4, Use conduit clamp to support single conduit from beam clamp or threaded rod.

5. Use trapeze hangers assembled from threaded rods and metal channel (strut) with
accessory conduit clamps to support multiple parallel suspended conduits.

6. Use of wire for support of conduits is not permitted.

7. Where conduit support intervals specified in NFPA 70 and NECA standards differ, comply
with the most stringent requirements.

J. Connections and Terminations:
1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized
steel conduits prior to making connections.
2. Where two threaded conduits must be joined and neither can be rotated, use three-piece

couplings or split couplings. Do not use running threads.
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3. Use suitable adapters where required to transition from one type of conduit to another.

4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid
into connectors.

5. Terminate threaded conduits in boxes and enclosures using threaded hubs or double
lock nuts for dry locations and raintight hubs for wet locations.

6. Provide insulating bushings or insulated throats at all conduit terminations to protect
conductors.

7. Secure joints and connections to provide maximum mechanical strength and electrical
continuity.

K. Penetrations:

1. Do not penetrate or otherwise notch or cut structural members, including footings and
grade beams, without approval of Structural Engineer.

2. Make penetrations perpendicular to surfaces unless otherwise indicated.

3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set
sleeves flush with exposed surfaces unless otherwise indicated or required.

4, Conceal bends for conduit risers emerging above ground.

5. Seal interior of conduits entering the building from underground at first accessible point to
prevent entry of moisture and gases.

6. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of
membrane.

7. Make penetrations for roof-mounted equipment within associated equipment openings

and curbs where possible to minimize roofing system penetrations. Where penetrations
are necessary, seal as indicated or as required to preserve integrity of roofing system
and maintain roof warranty. Include proposed locations of penetrations and methods for
sealing with submittals.

8. Install firestopping to preserve fire resistance rating of partitions and other elements,
using materials and methods specified in Section 07 84 00.
L. Underground Installation:
1. Provide trenching and backfilling in accordance with Section 31 23 16.13.
2. Minimum Cover, Unless Otherwise Indicated or Required:

a. Underground, Exterior: 24 inches.
b. Under Slab on Grade: 12 inches to bottom of slab.
3. Provide underground warning tape in accordance with Section 26 05 53 along entire
conduit length for service entrance where not concrete-encased.

M. Embedment Within Structural Concrete Slabs (only where approved by Structural Engineer):
1. Secure conduits to prevent floating or movement during pouring of concrete.

N. Hazardous (Classified) Locations: Where conduits cross boundaries of hazardous (classified)
locations, provide sealing fittings located as indicated or in accordance with NFPA 70.

O. Conduit Movement Provisions: Where conduits are subject to movement, provide expansion
and expansion/deflection fittings to prevent damage to enclosed conductors or connected
equipment. This includes, but is not limited to:

1. Where conduits cross structural joints intended for expansion, contraction, or deflection.
2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit
installed above ground to compensate for thermal expansion and contraction.
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3. Where calculated in accordance with NFPA 70 for reinforced thermosetting resin conduit
(RTRC) conduit installed above ground to compensate for thermal expansion and
contraction.

4. Where conduits are subject to earth movement by settlement or frost.

P. Condensation Prevention: Where conduits cross barriers between areas of potential substantial
temperature differential, provide sealing fitting or approved sealing compound at an accessible
point near the penetration to prevent condensation. This includes, but is not limited to:

1. Where conduits pass from outdoors into conditioned interior spaces.
2. Where conduits pass from unconditioned interior spaces into conditioned interior spaces.

Q. Provide pull string in all empty conduits and in conduits where conductors and cables are to be
installed by others. Leave minimum slack of 12 inches at each end.

R. Provide grounding and bonding in accordance with Section 26 05 26.

END OF SECTION
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
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SECTION INCLUDES

Electrical identification requirements.
Identification nameplates and labels.
Wire and cable markers.

Voltage markers.

Underground warning tape.

Warning signs and labels.

RELATED REQUIREMENTS

Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables: Color coding for
power conductors and cables 600 V and less; vinyl color coding electrical tape.

Section 26 05 73 - Power System Studies: Arc flash hazard warning labels.
Section 26 27 26 Wiring Devices: Device and wallplate finishes; factory pre-marked wallplates.

REFERENCE STANDARDS

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

NFPA 70E - Standard for Electrical Safety in the Workplace; 2024.
UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions.

ADMINISTRATIVE REQUIREMENTS
Coordination:

1. Verify final designations for equipment, systems, and components to be identified prior to
fabrication of identification products.

Sequencing:

1. Do not conceal items to be identified, in locations such as above suspended ceilings, until
identification products have been installed.

2. Do not install identification products until final surface finishes and painting are complete.

SUBMITTALS

See Section 01 30 00 - Administrative Requirements for submittals procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for each
product.

Shop Drawings: Provide schedule of items to be identified indicating proposed designations,
materials, legends, and formats.

HED Project No: 2024-DC048-002
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D. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation and installation of product.

1.6 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

PART 2 PRODUCTS

2.1 IDENTIFICATION REQUIREMENTS
A. Identification for Equipment:
1. Use identification nameplate to identify each piece of electrical distribution and control
equipment and associated sections, compartments, and components.
a. Switchgear:
1) Identify ampere rating.
2) ldentify voltage and phase.
3) Identify power source and circuit number. Include location.
4) Use identification nameplate to identify main and tie devices.
5) Use identification nameplate to identify load(s) served for each branch device.
Identify spares and spaces.
b. Switchboards:
1) ldentify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location.
4) Use identification nameplate to identify main overcurrent protective device.
5) Use identification nameplate to identify load(s) served for each branch device.
Identify spares and spaces.
c. Panelboards:
1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location.
4) Use typewritten circuit directory to identify load(s) served for panelboards with a
door. Identify spares and spaces.
5) For power panelboards without a door, use identification nameplate to identify
load(s) served for each branch device. Identify spares and spaces.
d. Transformers:
1) Identify kVA rating.
2) Identify voltage and phase for primary and secondary.
3) Identify power source and circuit number. Include location
4) Identify load(s) served. Include location.
e. Enclosed switches, circuit breakers, and motor controllers:
1) Identify voltage and phase.
2) Identify power source and circuit number. Include location.
3) Identify load(s) served. Include location.
f.  Time Switches:

Henry Wade JJC Air Handler Replacement
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1) Identify load(s) served and associated circuits controlled. Include location.
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g. Enclosed Contactors:
1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify configuration, e.g., E.O.E.H. (electrically operated, electrically held) or
E.O.M.H. (electrically operated, mechanically held).
4) Identify coil voltage.
5) Identify load(s) and associated circuits controlled. Include location.
h. Centralized Emergency Lighting Inverters:
1) Identify input and output voltage and phase.
2) Identify power source and circuit number for normal power source. Include
location.
3) Identify load(s) served. Include location.
i.  Transfer Switches:
1) Identify voltage and phase.
2) ldentify power source and circuit number for both normal power source and
standby power source. Include location
3) Identify load(s) served. Include location.
4) Identify short circuit current rating based on the specific overcurrent protective
device type and settings protecting the transfer switch.
j- UPS (Uninterruptible Power Supplies)
1)  Indentify kW / kVA.
2) Identify input and output voltage and phase.
3) Identify power source and circuit number for normal power source. Include
location.
4) Identify load(s) served. Include location.
k. Electricity Meters:
1) Identify load(s) metered.
2. Service Equipment:
a. Use identification nameplate to identify each service disconnecting means.
b. For buildings or structures supplied by more than one service, or any combination of

branch circuits, feeders, and services, use identification nameplate or means of
identification acceptable to authority having jurisdiction at each service disconnecting
means to identify all other services, feeders, and branch circuits supplying that
building or structure. Verify format and descriptions with authority having jurisdiction.

3. Emergency System Equipment:

a. Use identification nameplate to identify emergency system equipment in accordance
with NFPA 70.
b. Use identification nameplate at each piece of service equipment to identify type and
location of on-site emergency power sources.
c. Use identification nameplate to identify emergency operating instructions for
emergency system equipment.
4, Use identification label to identify highest voltage present for each piece of electrical
equipment.
5. Use identification nameplate to identify equipment utilizing series ratings, where

permitted, in accordance with NFPA 70.
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6. Use identification nameplate to identify switchboards and panelboards utilizing a high leg
delta system in accordance with NFPA 70.

7. Use identification nameplate to identify disconnect location for equipment with remote
disconnecting means.

8. Use identification label on inside of door at each fused switch to identify required NEMA
fuse class and size.

9. Use identification label to identify overcurrent protective devices for branch circuits

serving fire alarm circuits. Identify with text "FIRE ALARM CIRCUIT".

10.  Available Fault Current Documentation: Use identification label to identify the available
fault current and date calculations were performed at locations requiring documentation
by NFPA 70 including but not limited to the following.

a. Service equipment.

b. Motor control centers.

c. Elevator control panels.

11.  Arc Flash Hazard Warning Labels: Use warning labels to identify arc flash hazards for
electrical equipment, such as switchboards, panelboards, industrial control panels, meter
socket enclosures, and motor control centers that are likely to require examination,
adjustment, servicing, or maintenance while energized.

a. Minimum Size: 3.5 by 5 inches.

b. Legend: Include orange header that reads "WARNING", followed by the word
message "Arc Flash and Shock Hazard; Appropriate PPE Required; Do not operate
controls or open covers without appropriate personal protection equipment; Failure to
comply may result in injury or death; Refer to NFPA 70E for minimum PPE
requirements" or approved equivalent.

c. Service Equipment: Include the following information in accordance with NFPA 70.
1)  Nominal system voltage.

2) Available fault current.
3) Clearing time of service overcurrent protective device(s).
4) Date label applied.

12.  Use warning signs to identify electrical hazards for entrances to all rooms and other
guarded locations that contain exposed live parts operating at 600 V nominal or less with
the word message "DANGER; Electrical hazard; Authorized personnel only" or approved
equivalent.

13.  Use warning signs to identify electrical hazards for entrances to all buildings, vaults,
rooms, or enclosures containing exposed live parts or exposed conductors operating at
over 600 V nominal with the word message "DANGER; HIGH VOLTAGE; KEEP OUT".

14. Use warning labels to identify electrical hazards for equipment, compartments, and
enclosures containing exposed live parts or exposed conductors operating at over 600 V
nominal with the word message "DANGER; HIGH VOLTAGE; KEEP OUT".

15.  Use warning labels, identification nameplates, or identification labels to identify electrical
hazards for equipment where multiple power sources are present with the word message
"DANGER; Hazardous voltage; Multiple power sources may be present; Disconnect all
electric power including remote disconnects before servicing" or approved equivalent.

B. Identification for Conductors and Cables:
1. Color Coding for Power Conductors 600 V and Less: Comply with Section 26 05 19.
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2. Identification for Communications Conductors and Cables: Comply with Section 27 10
00.
3. Use identification nameplate or identification label to identify color code for ungrounded

and grounded power conductors inside door or enclosure at each piece of feeder or
branch-circuit distribution equipment when premises has feeders or branch circuits
served by more than one nominal voltage system.

4, Use wire and cable markers to identify connected grounding electrode system
components for grounding electrode conductors.
5. Use underground warning tape to identify direct buried cables.
C. Identification for Raceways:
1. Use voltage markers to identify highest voltage present for accessible conduits at
maximum intervals of 20 feet.
2. Use color-coded bands to identify systems other than normal power system for

accessible conduits at maximum intervals of 20 feet.
a. Color-Coded Bands: Use field-painting or vinyl color coding electrical tape to mark
bands 3 inches wide.
1)  Color Code:
(a) Emergency Power System: Red.
(b) Fire Alarm System: Red.
2) Field-Painting: Comply with Section 09 91 23 and 09 91 13.
3) Vinyl Color Coding Electrical Tape: Comply with Section 26 05 19.
3. Use identification labels, handwritten text using indelible marker, or plastic marker tags to
identify circuits enclosed for accessible conduits at wall penetrations, at floor
penetrations, at roof penetrations, and at equipment terminations when source is not

within sight.

4, Use identification labels, handwritten text using indelible marker, or plastic marker tags to
identify spare conduits at each end. Identify purpose and termination location.

5. Use underground warning tape to identify underground raceways.

6. Use voltage markers to identify highest voltage present for wireways at maximum
intervals of 20 feet.

D. Identification for Boxes:
1. Use voltage markers to identify highest voltage present.
2. Use color coded boxes to identify systems other than normal power system.

a. Color-Coded Boxes: Field-painted in accordance with Section 09 91 23 and 09 91 13
per the following color code:
1)  Emergency Power System: Red.
2) Fire Alarm System: Red.
3. Use identification labels to identify circuits enclosed.
a. For exposed boxes in public areas, use only identification labels.

E. Identification for Devices:
1. Wiring Device and Wallplate Finishes: Comply with Section 26 27 26.
2. Use identification label to identify fire alarm system devices.
3. Use identification label or engraved wallplate to identify serving branch circuit for all

receptacles.
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IDENTIFICATION NAMEPLATES AND LABELS

Identification Nameplates:
1. Manufacturers:
a. Brimar Industries, Inc.
b. Kolbi Pipe Marker Co.
c. Seton Identification Products.
2. Materials:
a. Indoor Clean, Dry Locations: Use plastic nameplates.
b. Outdoor Locations: Use stainless steel nameplates suitable for exterior use.

3. Plastic Nameplates: Two-layer or three-layer laminated acrylic or electrically non-
conductive phenolic with beveled edges; minimum thickness of 1/16 inch; engraved text.

4. Stainless Steel Nameplates: Minimum thickness of 1/32 inch; engraved or laser-etched
text.

5. Mounting Holes for Mechanical Fasteners: Two, centered on sides for sizes up to 1 inch

high; Four, located at corners for larger sizes.

Identification Labels:
1. Manufacturers:
a. Brady Corporation.
b. Brother International Corporation.
c. Panduit Corp.
2. Materials: Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and
abrasion resistant.
a. Use only for indoor locations.
3. Text: Use factory pre-printed or machine-printed text. Do not use handwritten text unless
otherwise indicated.

Format for Equipment Identification:
1. Minimum Size: 4 inch. L x 3 inch. H
2. Legend:
a. System designation where applicable:
1) Emergency Power System: Identify with text "EMERGENCY".
2) Fire Alarm System: ldentify with text "FIRE ALARM".
b. Equipment designation or other approved description.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:
a. System Designation: 1/2 inch.
b. Equipment Designation: 1/2 inch.
c. Other Information: 1/4 inch.
d. Exception: Provide minimum text height of 1 inch for equipment located more than
10 feet above floor or working platform.
5. Color:
a. Normal Power System: White text on black background.
b. Emergency Power System: White text on red background.
c. Fire Alarm System: White text on red background.

Format for General Information and Operating Instructions:
1. Minimum Size: 1 inch by 2.5 inches.
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N

Legend: Include information or instructions indicated or as required for proper and safe
operation and maintenance.

Text: All capitalized unless otherwise indicated.

Minimum Text Height: 1/4 inch.

Color: Black text on white background unless otherwise indicated.

ormat for Caution and Warning Messages:

Minimum Size: 2 inches by 4 inches.

Legend: Include information or instructions indicated or as required for proper and safe
operation and maintenance.

Text: All capitalized unless otherwise indicated.

Minimum Text Height: 1/2 inch.

Color: Black text on yellow background unless otherwise indicated.

ormat for Receptacle Identification:

Minimum Size: 3/8 inch by 1.5 inches.

Legend: Power source and circuit number or other designation indicated.
Text: All capitalized unless otherwise indicated.

Minimum Text Height: 3/16 inch.

Color: Black text on clear background.

N=TOR W

ormat for Control Device Identification:

Minimum Size: 3/8 inch by 1.5 inches.

Legend: Load controlled or other designation indicated.
Text: All capitalized unless otherwise indicated.
Minimum Text Height: 3/16 inch.

Color: Black text on clear background.

ormat for Fire Alarm Device Identification:

Minimum Size: 3/8 inch by 1.5 inches.

Legend: Designation indicated and device zone or address.
Text: All capitalized unless otherwise indicated.

Minimum Text Height: 3/16 inch.

Color: Red text on white background.

GRON_ST ORAON=ST ORON=T 0RO

WIRE AND CABLE MARKERS

Manufacturers:
1. Brady Corporation.
2. HellermannTyton.

3. Panduit Corp.

Markers for Conductors and Cables: Use wrap-around self-adhesive vinyl cloth, wrap-around
self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl
split sleeve type markers suitable for the conductor or cable to be identified.

Markers for Conductor and Cable Bundles: Use plastic marker tags secured by nylon cable
ties.

Legend: Power source and circuit number or other designation indicated.
Text: Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated.
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Minimum Text Height: 1/8 inch.
Color: Black text on white background unless otherwise indicated.

VOLTAGE MARKERS

Manufacturers:

1. Brady Corporation.

2. Brimar Industries, Inc.

3. Seton Identification Products.

Markers for Conduits: Use factory pre-printed self-adhesive vinyl, self-adhesive vinyl cloth, or
vinyl snap-around type markers.

Markers for Boxes and Equipment Enclosures: Use factory pre-printed self-adhesive vinyl or
self-adhesive vinyl cloth type markers.

Minimum Size:

1. Markers for Equipment: 1 1/8 by 4 1/2 inches.

2. Markers for Conduits: As recommended by manufacturer for conduit size to be identified.
3. Markers for Pull Boxes: 1 1/8 by 4 1/2 inches.

4, Markers for Junction Boxes: 1/2 by 2 1/4 inches.

Legend:
1. Markers for Voltage Identification: Highest voltage present.
2. Markers for System Identification:

a. Emergency Power System: Text "EMERGENCY".
Color: Black text on orange background unless otherwise indicated.

UNDERGROUND WARNING TAPE

Manufacturers:

1. Brady Corporation.

2. Brimar Industries, Inc.

3. Seton Identification Products.

Materials: Use foil-backed detectable type polyethylene tape suitable for direct burial, unless
otherwise indicated.

Foil-backed Detectable Type Tape: 3 inches wide, with minimum thickness of 5 mil, unless
otherwise required for proper detection.

Legend: Type of service, continuously repeated over full length of tape.

Color:

1. Tape for Buried Power Lines: Black text on red background.

2. Tape for Buried Communication, Alarm, and Signal Lines: Black text on orange
background.

WARNING SIGNS AND LABELS

Manufacturers:
1. Brimar Industries, Inc.
2. Clarion Safety Systems, LLC.
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3. Insite Solutions, LLC.
Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.
Warning Signs:

1. Materials:
a. Indoor Dry, Clean Locations: Use factory pre-printed rigid plastic or self-adhesive
vinyl signs.
b. Outdoor Locations: Use factory pre-printed rigid aluminum signs.
2. Rigid Signs: Provide four mounting holes at corners for mechanical fasteners.
3. Minimum Size: 7 by 10 inches unless otherwise indicated.

Warning Labels:

1. Materials: Use factory pre-printed or machine-printed self-adhesive polyester or self-
adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced using
materials recognized to UL 969.

2. Machine-Printed Labels: Use thermal transfer process printing machines and
accessories recommended by label manufacturer.

3. Minimum Size: 2 by 4 inches unless otherwise indicated.

EXECUTION

INSTALLATION
Install products in accordance with manufacturer's instructions.

Install identification products to be plainly visible for examination, adjustment, servicing, and
maintenance. Unless otherwise indicated, locate products as follows:

1. Surface-Mounted Equipment: Enclosure front.

2. Flush-Mounted Equipment: Inside of equipment door.

3. Free-Standing Equipment: Enclosure front; also enclosure rear for equipment with rear
access.

Elevated Equipment: Legible from the floor or working platform.

Branch Devices: Adjacent to device.

Interior Components: Legible from the point of access.

Conduits: Legible from the floor.

Boxes: Outside face of cover.

. Conductors and Cables: Legible from the point of access.

10. Devices: Outside face of cover.

Install identification products centered, level, and parallel with lines of item being identified.

©oND> O A

Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to
interior surfaces using self-adhesive backing or epoxy cement.

Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or
wrinkles and edges properly sealed.

Install underground warning tape above buried service lines with one tape per trench at 12
inches below finished grade.

Secure rigid signs using stainless steel screws.
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H. Mark all handwritten text, where permitted, to be neat and legible.

END OF SECTION
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SECTION 26 28 16.16
ENCLOSED SWITCHES

PART 1 GENERAL

1.1

A.

1.2

1.3

1.4

Henry Wade JJC Air Handler Replacement

SECTION INCLUDES
Enclosed safety switches.

RELATED REQUIREMENTS
Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 28 13 - Fuses.

REFERENCE STANDARDS
NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
NEMA EN 10250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2024.

NEMA BS 31047 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013
(Reaffirmed 2023).

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,
Including All Revisions.

UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.
UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.

ADMINISTRATIVE REQUIREMENTS

Coordination:

1. Coordinate the work with other trades. Avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and within working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

4, Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.
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SUBMITTALS
See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for enclosed
switches and other installed components and accessories.

Shop Drawings: Indicate outline and support point dimensions, voltage and current ratings,
short circuit current ratings, conduit entry locations, conductor terminal information, and installed
features and accessories.

1. Include dimensioned plan and elevation views of enclosed switches and adjacent
equipment with all required clearances indicated.

2. Include wiring diagrams showing all factory and field connections.

3. Identify mounting conditions required for equipment seismic qualification.

Manufacturer's equipment seismic qualification certification.

QUALITY ASSURANCE
Comply with requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

PART 2 PRODUCTS

2.1

22
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MANUFACTURERS

ABB/GE.

Eaton Corporation.

Schneider Electric; Square D Products.
Siemens Industry, Inc.

Source Limitations: Furnish enclosed switches and associated components produced by the
same manufacturer as the other electrical distribution equipment used for this project and
obtained from a single supplier.

ENCLOSED SAFETY SWITCHES

Description: Quick-make, quick-break enclosed safety switches listed and labeled as complying
with UL 98; heavy duty; ratings, configurations, and features as indicated on the drawings.

Provide products listed, classified, and labeled as suitable for the purpose intended.

Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:
1. Altitude: Less than 6,600 feet.
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2. Ambient Temperature: Between -22 degrees F and 104 degrees F.
Horsepower Rating: Suitable for connected load.
Voltage Rating: Suitable for circuit voltage.

Short Circuit Current Rating:
1. Minimum Ratings:
a. Switches Protected by Class H Fuses: 10,000 rms symmetrical amperes.
b. Heavy Duty Single Throw Switches Protected by Class R, Class J, Class L, or Class
T Fuses: 200,000 rms symmetrical amperes.

Enclosed Safety Switches Used for Service Entrance: Listed and labeled as suitable for use as
service equipment according to UL 869A.

Provide with switch blade contact position that is visible when the cover is open.

Fuse Clips for Fusible Switches: As required to accept fuses indicated.
1. Where NEMA Class R fuses are installed, provide rejection feature to prevent installation
of fuses other than Class R.

Conductor Terminations: Suitable for use with the conductors to be installed.

Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable
lug for terminating each equipment grounding conductor.

Enclosures: Comply with NEMA EN 10250, and list and label as complying with UL 50 and UL
50E.
1. Environment Type per NEMA EN 10250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations: Type 1.
b. Outdoor Locations: Type 3R.

Provide safety interlock to prevent opening the cover with the switch in the ON position with
capability of overriding interlock for testing purposes.

Heavy Duty Switches:
1. Comply with NEMA BS 31047.
2. Conductor Terminations:
a. Provide mechanical lugs unless otherwise indicated.
b. Lug Material: Aluminum, suitable for terminating aluminum or copper conductors.
3. Provide externally operable handle with means for locking in the OFF position, capable of
accepting three padlocks.
a. Provide means for locking handle in the ON position where indicated.

PART 3 EXECUTION

3.1
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A.
B.
C.

INSTALLATION
Install products in accordance with manufacturer's instructions.
Perform work in accordance with NECA 1 (general workmanship).

Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

HED Project No: 2024-DC048-002
Enclosed Switches
26 28 16.16-3



100% Construction Documents

D. Provide required support and attachment in accordance with Section 26 05 29.
Install enclosed switches plumb.

m

F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed
switches such that the highest position of the operating handle does not exceed 79 inches
above the floor or working platform.

G. Provide grounding and bonding in accordance with Section 26 05 26.
H. Provide fuses complying with Section 26 28 13 for fusible switches as indicated or as required
by equipment manufacturer's recommendations.

END OF SECTION
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