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DIVISION 20 - COMMON MECHANICAL REQUIREMENTS
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SITE AND INFRASTRUCTURE SUBGROUP
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SECTION 00 0115 - LIST OF DRAWINGS
LIST OF DRAWINGS
1.01GENERAL
A. Drawings: Drawings consist of the Contract Drawings, including drawings listed on the TITLE

SHEET page of the separately bound drawing set titled Dexter Community Schools - Al Ritt
Stadium Lighting Replacement , dated October 31, 2025, and any subsequent Addenda and
Contract modifications which may occur.

END OF SECTION

10-31-2025 CONSTRUCTION DOCUMENTS LIST OF DRAWINGS
00 0115-1



TMP Architecture, Inc. TMP 25024E
SECTION 00 8200.01 - TMP ELECTRONIC FILE RELEASE FORM
RE: AUTHORIZATION FORM FOR CAD FILE TRANSFERS

PROJECT NAME:
TMP PROJECT NO.: BID PACK NO.

DEAR SIR/MADAM:

A. Per your request, TMP Architecture, Inc. will electronically transmit requested CAD files upon
receipt of an original signed copy of this form which states the conditions of agreement and the
receipt of the required compensation fee.

B. By acceptance it is understood and agreed that the data and medium being supplied is to be
used only for the project referenced.

C. ltis further understood and agreed that the undersigned will hold TMP Architecture, Inc. and its
Consultants harmless and indemnify TMP Architecture, Inc. and its Consultants from all claims,
liabilities, losses, and so forth, including attorney's fees arising out of the use or misuse of the
transferred files.

D. ltis understood and agreed that the items transmitted are prepared from CAD files current at
the time of preparation. All files are [AutoCAD version 2018 dwg files].

E. This information does not waive the need to verify and review current field conditions and the
status of Addenda and/or Bulletin documentation.

F. As arecord of information to be transmitted, TMP Architecture, Inc. will prepare a duplicate
electronic back-up for its record.

G. Compensation for providing this material will be as follows:

1. Base Fee of [$250] for 1 to 3 Drawings.
2. Base Fee of [$500] for 4 to 10 Drawings.
H. For each additional Drawing after 10 the fee is [$40] per Drawing.

Example: [11 drawings = $540].

J.  Payment must be provided along with a signed copy of this form before files will be released.
Please remit to [Construction Manager] to be forwarded to the Project Manager at TMP
Architecture, Inc. and allow five working days for processing.

FEE: $
REQUESTED DRAWINGS:

FIRM REQUESTING FILES:
Company:
Address:
Signed: Date:
Printed Name / Title:

Email:

TO BE COMPLETED BY TMP ARCHITECTURE, INC.

Released(signed by): TMP Architecture, Inc.
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Printed Name/Title: Date:

END OF SECTION 00 8200.01
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SECTION 00 8200 - AVAILABILITY OF ELECTRONIC FILES
AVAILABILITY OF ELECTRONIC FILES
1.01POLICY
A. As a service to Contractor, subcontractors, vendors, material suppliers and others needing
electronic copies of Drawings, the Architect will provide CAD files electronically in accordance
with the following policy:

1. By acceptance it is understood and agreed that the data and medium being supplied is to
be used only for the project referenced.

2. ltis further understood and agreed that the undersigned will hold TMP Architecture, Inc.
and its Consultants harmless and indemnify TMP Architecture, Inc. and its Consultants
from all claims, liabilities, losses, and so forth, including attorney's fees arising out of the
use or misuse of the transferred files.

3. Itis understood and agreed that the files transmitted are prepared from CAD files current
at the time of preparation. All files are AutoCAD version 2018 dwg files.

4. This information does not waive the need to verify and review current field conditions and
the status of Addenda and/or Bulletin documentation.

5. As arecord of information to be transmitted, TMP Architecture, Inc. will prepare a
duplicate electronic back-up for its record.

6. Compensation Fee for providing this material will be as follows:

a. Base Fee of $250 for 1 to 3 Drawings.

b. Base Fee of $500 for 4 to 10 Drawings.

C. For each additional Drawing after 10, the fee is $40 per Drawing.
1) Example: 11 Drawings = $540.

7. A signed copy of the Release Form and Fee must be provided before files will be

released.
1.02 REQUEST PROCEDURE
A. To receive Drawing CAD files the Release Form must be completed in full and submitted to the
Construction Manager to be forwarded to the Project Manager at TMP Architecture, Inc.
1. Asigned copy of the Release Form must be submitted.
a. Faxed or emailed copies will be accepted.

2. Upon remittance of the signed Release Form and Fee, allow five working days for
processing.

3. Transmission of Drawings will be provided electronically after the receipt of Fee.

1.03 RELEASE FORM
A. Release Form is located immediately after this Section. Refer to Section 00 8200.01 Electronic
Files Release Form.

END OF SECTION
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SECTION 01 0005 - RELATED REQUIREMENTS
PART 1 GENERAL
1.01SECTION INCLUDES
1.02 DIVISION 00 AND DIVISION 01
A. Unless otherwise noted, all provisions of sections and documents in Division 00 and Division
01, including, but not limited to, General Conditions and Supplementary Conditions, relate and
apply to all sections and documents within Project Manual; including, but not limited to,
sections and documents in Division 00 through Division 48.
1.03 DRAWINGS
A. Unless otherwise noted, Drawings relate and apply to all specification sections and documents
within Project Manual; including, but not limited to, sections and documents in Division 00
through Division 48.
PART 2 PRODUCTS -- NOT USED
PART 3 EXECUTION -- NOT USED

END OF SECTION

10-31-2025 CONSTRUCTION DOCUMENTS RELATED REQUIREMENTS
01 0005-1



TMP Architecture, Inc. TMP 25024E
SECTION 01 2500.01 - TMP SUBSTITUTION REQUEST FORM
SUBSTITUTION REQUEST NUMBER: DATE SUBMITTED:

TMP PROJECT NUMBER: 25024E PROJECT NAME: DEXTER COMMUNITY SCHOOLS - AL RITT
STADIUM LIGHTING REPLACEMENT

SPECIFIED ITEM
SPECIFICATION TITLE:

SPECIFICATION SECTION SPECIFICATION ARTICLE/PARAGRAPH:
SPECIFIED PRODUCT / DESCRIPTION:

SPECIFIED MANUFACTURER:

SPECIFIED PRODUCT / MODEL:

REASON SPECIFIED ITEM CANNOT BE PROVIDED:

PROPOSED SUBSTITUTION
DESCRIPTION OF PROPOSED SUBSTITUTION:

PROPOSED MANUFACTURER:
ADDRESS:
WEBSITE:
PRODUCT / MODEL.:
YEARS PRODUCT/MODEL HAS BEEN MANUFACTURED:
DIFFERENCES BETWEEN PROPOSED SUBSTITUTION AND SPECIFIED ITEM:

WILL PROPOSED SUBSTITUTION AFFECT OTHER PARTS OF WORK? ONO 0O YES
IF YES, EXPLAIN HOW:

HOW WILL SUBSTITUTION BENEFIT THE OWNER: OO0 COST SAVINGS O TIME SAVINGS OO0 OTHER
PROVIDE SPECIFIC DETAILS:

THE FOLLOWING INFORMATION IS REQUIRED; CHECK TO INDICATE INFORMATION IS
ATTACHED. (REQUEST WILL BE REJECTED WITHOUT REQUIRED DATA)
32.01
A. 0O List of references where proposed product has been installed; include  address, owner,
architect, and date installed.
B. 0O Product data sheets.

10-31-2025 CONSTRUCTION DOCUMENTS TMP SUBSTITUTION REQUEST FORM
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C. O Applicable certificates and test reports.
D. 0O Comparative Data: Provide point-by-point, side-by-side comparison of specified  product
and proposed substitution addressing essential attributes  specified.

INDICATE WHICH OF THE FOLLOWING VOLUNTARY INFORMATION IS ATTACHED, IF ANY:
O DRAWINGS.

O SAMPLES.

O OTHER ITEMS:

SIGNATURE
THE UNDERSIGNED CERTIFIES:

The proposed substitution meets or exceeds the quality level of the specified product,
equipment, assembly, or system.

To provide the same warranty for the substitution as for the specified product.

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

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.

The proposed substitution will have no adverse effects on other work.

The proposed substitution will not affect project schedule.

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

CONTRACTOR / COMPANY:

SIGNED BY: PRINTED NAME:
TITLE:

ADDRESS:

EMAIL: PHONE:

ARCHITECT’S RESPONSE

A. During bidding, Architect will approve substitution requests by issuing an Addendum.
Substitutions not approved by addendum are rejected.

B. During construction, Architect will notify Contractor in writing (see below) of decision to accept
or reject request, and incorporate the substitution into the project by Change Order,
Construction Change Directive, Architectural Supplementary Instructions, or similar
instruments as provided for in the Conditions of the Contract.

10-31-2025 CONSTRUCTION DOCUMENTS TMP SUBSTITUTION REQUEST FORM
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O SUBSTITUTION APPROVED - PROVIDE SUBMITTALS PER SECTION 01 3000 AND
RESPECTIVE SECTION FOR WHICH SUBSTITUTION WAS MADE.
O SUBSTITUTION REJECTED - PROVIDE SPECIFIED MATERIALS.

SIGNED BY: PRINTED NAME:

ARCHITECT’S COMMENTS:

END OF SECTION
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SECTION 01 2500 - SUBSTITUTION PROCEDURES

PART 1 GENERAL
1.01SECTION INCLUDES

A

Procedural requirements for proposed substitutions.

1.02 RELATED REQUIREMENTS

A

Section 01 2500.01 - TMP Substitution Request Form.

1.03 DEFINITIONS

A.

B.

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.

2. Substitutions for Convenience: Proposed due to possibility of offering substantial
advantage to the Project.

Substitutions: Any proposed substitution to be evaluated by the Architect and accepted as

stipulated below.

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.

Document each request with complete data substantiating compliance of proposed substitution

with Contract Documents. Burden of proof is on proposer.

1. Note explicitly any non-compliant characteristics.

Content: Include information necessary for tracking the status of each Substitution Request,

and information necessary to provide an actionable response.

1. Forms included in the Project Manual are adequate for this purpose, and must be used.

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:
B. Substitution Request Form: TMP Substitution Request Form must be completed and provided
at the beginning of each substitution request.

1. Refer to Section 01 2500.01 - TMP Substitution Request Form.

2. Submittals without a completed TMP Substitution Request Form will not be
acknowledged, reviewed, or returned. Use only this form; other forms of submission are
unacceptable.

C. Instructions to Bidders specifies time restrictions for submitting requests for substitutions during
the bidding period.
10-31-2025 CONSTRUCTION DOCUMENTS SUBSTITUTION PROCEDURES
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3.04

3.05

3.06
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SUBSTITUTION PROCEDURES DURING CONSTRUCTION

A. Substitution Request Form: TMP Substitution Request Form must be completed and provided
at the beginning of each substitution request.

1. Refer to Section 01 2500.01 - TMP Substitution Request Form.

2. Submittals without a completed TMP Substitution Request Form will not be
acknowledged, reviewed, or returned. Use only this form; other forms of submission are
unacceptable.

B. Submit request for Substitution for Cause immediately upon 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.
b. Other unanticipated project considerations.

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.

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. During construction, Architect's decision following review of proposed substitution will be
noted on the submitted form.

2. During bidding, Architect will approve substitution requests by issuing an Addendum.
Substitutions not approved by addendum are rejected.

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.

CLOSEOUT ACTIVITIES

A. See Section 01 7800 - Closeout Submittals, for closeout submittals.

END OF SECTION
10-31-2025 CONSTRUCTION DOCUMENTS SUBSTITUTION PROCEDURES
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ARCHITECTURE

SUBMITTAL AND SAMPLE TRANSMITTAL FORM

01 3000.01

CONST. MANAGER / CONTRACTOR PROJECT TMP PROJECT NO. DATE SUBMITTED SUBMITTAL NO.
Name and Address: Title:
25024E
Dexter Community Schools — Al Ritt Stadium * ACTION CODES Initial Submittal O
Lighting Repl t ;
'ghting Replacemen R Reviewed — No Exceptions Taken Resubmittal a
RN Reviewed with Corrections Noted
Email: Location: RR Revise and Resubmit REVIEWED BY
X Not Approved — Resubmit T™P O
Ph i 7960 Shield Road c ltant O
Clk Dexter, Ml 48130 NA No Action Taken — Not Reviewed onsulian
Reviewer:
SPECIFICATION | SUBCONTRACTOR / ITEM DESCRIPTION NO. OF ggMgtES ACTION DATE DATE
SECTION NO. MANUFACTURER SAMPLES CODE * REVIEWED | RETURNED
RETURNED
Transmittal shall be
for one
specification
section only; do not
submit items from
multiple sections
under the same
transmittal. Multi-
section submittals
will be returned;
stamped "X - Not
Approved -
Resubmit"
Submittal Stamps may be placed on subsequent blank page.
CONTRACTOR COMMENTS ARCHITECT COMMENTS The undersigned certifies that the above submitted items have been reviewed in

detail and are correct and in strict conformance with the Contract Documents except

as otherwise noted. NOTE: Approval of items submitted does not relieve
Contractor from complying with all requirements of the Contract Documents.

CONTRACTOR NAME

SIGNATURE

TMP Architecture, Inc. « 1191 WEST SQUARE LAKE ROAD, BLOOMFIELD HILLS, MI 48302 « PH 248.338.4561




This page intentionally left blank for Submittal Stamps
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SECTION 01 3000 - ADMINISTRATIVE REQUIREMENTS
PART 1 GENERAL
1.01SECTION INCLUDES
A. Submittals for review, information, and project closeout.
B. Number of copies of submittals.
C. Requests for Interpretation (RFI) procedures.
D. Submittal procedures.
1.02 RELATED REQUIREMENTS
A. Section 01 3000.01 - TMP Submittal and Sample Transmittal Form.
1.03 REFERENCE STANDARDS
A. AIA G716 - Request for Information; 2004.
B. CSI/CSC Form 13.2A - Request for Information; Current Edition.
PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 REQUESTS FOR INTERPRETATION (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. Preparation: Prepare an RFl 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 Architect. Use one of the following:
a. Use AIA G716 - Request for Information .
b. Use CSI/CSC Form 13.2A - Request for Interpretation.
C. Other format acceptable to Architect.

3. Combine RFI and its attachments into a single electronic file. PDF format is preferred.

4. Submit RFls through Procore, email, or other approved method agreed to by the Architect
and Owner.

a. RFls submitted via an internet-based submittal service are to send electronic
documents to the Architect via email with a downloadable link.
C. 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.

2. Improper RFls: Requests not prepared in conformance to requirements of this section,
and/or missing key information required to render an actionable response. They will be
returned without a response and may include an explanatory notation.

3. Frivolous RFls: Requests regarding information that is clearly indicated on, or reasonably
inferable from, the Contract Documents, with no additional input required to clarify the
question. They will be returned without a response and may include an explanatory
notation.

10-31-2025 CONSTRUCTION DOCUMENTS ADMINISTRATIVE REQUIREMENTS
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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.

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

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

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

3. Issue date, and requested reply date.

4. 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).

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

6. 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.

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

F. RFILog: Prepare and maintain a tabular log of RFIs for the duration of the project.

1. Indicate current status of every RFIl. Update log promptly and on a regular basis.

2.  Note dates of when each request is made, and when a response is received.

3. Identify and include improper or frivolous RFls.

G. Review Time: Architect will respond and return RFls to Contractor within seven calendar days
of receipt. For the purpose of establishing the start of the mandated response period, RFIs
received after 3:00 PM 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.

H. Responses: Content of answered RFIs 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.

3.02 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.

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.

10-31-2025 CONSTRUCTION DOCUMENTS ADMINISTRATIVE REQUIREMENTS
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3.04

3.056

3.06

3.07
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4. Arrange information to include scheduled date for initial submittal, specification number
and title, description of item of work covered, and role and name of subcontractor.
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.

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.

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

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

D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES
article below and for record documents purposes described in Section 01 7800 - Closeout
Submittals.

SUBMITTALS FOR INFORMATION

A.  When the following are specified in individual sections, submit them for information:

1. Design data.

2. Certificates.

3. Testreports.

4. Inspection reports.

5. Manufacturer's instructions.
6. Manufacturer's field reports.
7. Other types indicated.

B. Submit for Architect's knowledge as contract administrator or for Owner.

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 01 7800 - Closeout Submittals:

1. Project record documents.

2. Operation and maintenance data.
3. Warranties.

4. Other types as indicated.

D. Submit for Owner's benefit during and after project completion.

NUMBER OF COPIES OF SUBMITTALS

A. Electronic Documents: Submit one electronic copy.

B. Samples: Submit the number specified in individual specification sections, but not less than 3;
one (minimum) 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.

SUBMITTAL PROCEDURES

A. Transmittal Form: TMP Submittal and Sample Transmittal Form must be completed and
provided at the beginning of each submittal.

1. Refer to Section 01 3000.01 - TMP Submittal and Sample Transmittal Form.
10-31-2025 CONSTRUCTION DOCUMENTS ADMINISTRATIVE REQUIREMENTS
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B.

2. Submittals without a completed TMP Submittal and Sample Transmittal Form will not be
acknowledged, reviewed, or returned.
Submittals shall be submitted in electronic form.
1. Exceptions: Physical samples.
a. Physical Samples must be accompanied by an electronic copy and a hard/physical
copy of the completed TMP Submittal and Sample Transmittal Form.
Electronic Submittals: Comply with the following:

1. Submittal process shall be through Procore, email, or other approved method agreed to
by the Architect and Owner.

a. Submittals via an internet-based submittal service are to send electronic documents
to the Architect via email with a downloadable link.

2. File Format: Portable Document Format (PDF).

3. File Naming: File naming shall be in the following format:

a. Specification section number, followed by a hyphen, and a consecutive number
indicating sequential submittals for that section; followed by a general description of
the submittal contents.

1) Examples:
(a) Section 07 9200; first submittal:
(1) 07 9200-01 Joint Sealants
(b) Section 07 9200; second submittal:
(1 07 9200-02 Joint Sealant Color

b. Resubmittals. For revised resubmittals use original number and a sequential
combination numerical and alphabetical suffix; hyphen followed by "R" and a two-digit
consecutive number indicating sequential resubmittals for that particular submittal.
1) Examples:

(a) Section 07 9200; resubmittal of first submittal of section:
(1) 07 9200-01-R01 Joint Sealants.

(b) Section 07 9200; second resubmittal of first submittal of section:
(1) 07 9200-01-R02 Joint Sealants

(c) Section 07 9200; first resubmittal of second submittal of section:
(1 07 9200-02-R01 Joint Sealant Color

4. Each Submittal shall be one file, complete with all attachments.

a. Multi-file submittal will not be acknowledged, reviewed, or returned.

General Requirements:

1. Use a single transmittal for related items.

a. Each transmittal shall be for one specification section only; do not submit items for
multiple sections under the same transmittal.

1) Multi-section submittals will be acknowledged and returned; stamped "X - Not
Approved - Resubmit".

2. Submit separate packages of submittals for review and submittals for information, when
included in the same specification section.

3. 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.

4. Deliver each 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.

5. Schedule submittals to expedite the Project, and coordinate submission of related items.

a. For each submittal for review, allow 14 calendar 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 calendardays.
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6. Identify variations from Contract Documents and product or system limitations that may be
detrimental to successful performance of the completed work.

7. When revised for resubmission, identify all changes made since previous submission.

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

9. 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.

10. Submittals not requested will be recognized and returned; stamped "NA - No Action Taken
- Not Reviewed"

Product Data Procedures:

1. Submit only information required by individual specification sections.

2. Collect required information into a single submittal.

3. Submit concurrently with related shop drawing submittal.

4. Do not submit (Material) Safety Data Sheets for materials or products unless specifically
called for in individual sections.

Shop Drawing Procedures:

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

2. Do not reproduce Contract Documents to create shop drawings.

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

4. Non-complying submittals will be acknowledged and returned; stamped "X - Not Approved
- Resubmit".

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.

3. Submit actual physical samples.

4. Electronic submittals will not be accepted unless prior approval is received from the
Architect. Electronic samples without prior approval will be acknowledged and returned;
stamped "X - Not Approved - Resubmit."

SUBMITTAL REVIEW

A

B.

10-31-2025 CONSTRUCTION DOCUMENTS

General: Submittals that do not conform to the requirements of this section will not be
acknowledged, reviewed, or returned.

Submittals for Review: Architect will review each submittal, and approve, or take other
appropriate action.

Submittals for Information: Architect will acknowledge and may review. See below for actions
to be taken.

Architect's actions will be reflected by marking each returned submittal using virtual stamp on
electronic submittals.

1. Where more than one action has been indicated, each shall apply to that portion of the
submittal for which the action is indicated.
Architect's review shall not indicate approval of dimensions, quantities or fabrication processes

unless specific notations are made by the Architect regarding same.
Architect's and consultants' actions on items submitted for review:
1. Authorizing purchasing, fabrication, delivery, and installation:

a. "Reviewed - No Exceptions Taken", "Approved", or language with same legal
meaning.
b. "Reviewed with Corrections Noted", "Approved as Noted, Resubmission not

required”, or language with same legal meaning.
1) At Contractor's option, submit corrected item, with review notations
acknowledged and incorporated.

ADMINISTRATIVE REQUIREMENTS
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2. Not Authorizing fabrication, delivery, and installation:
a. "Revise and Resubmit", "Not Approved - Resubmit", or language with the same legal
meaning.
1) Resubmit revised item, with review notations acknowledged and incorporated.
3. Not Authorizing manufacturer:
a. Rejected - Resubmit, or language with the same legal meaning.
G. Architect's and consultants' actions on items submitted for information:

1. Items for which no action was taken:

a. "No Action Taken - Not Reviewed" or "Received" - to notify the Contractor that the
submittal has been received for record only.
END OF SECTION
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01 3000-6



TMP Architecture, Inc. TMP 25024E

SECTION 01 4000 - QUALITY REQUIREMENTS

PART 1 GENERAL

1.01SECTION INCLUDES

1.02

1.03

1.04

1.05

Submittals.

Quality assurance.

References and standards.

Testing and inspection agencies and services.

Contractor's design-related professional design services.

Control of installation.

Mock-ups.

Tolerances.

Manufacturers' field services.

. Defect Assessment.

REFERENCE STANDARDS

A. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection,
Testing, or Special Inspection; 2025a.

B. ASTM E543 - Standard Specification for Agencies Performing Nondestructive Testing; 2021.

C. ASTM E699 - Standard Specification for Agencies Involved in Testing, Quality Assurance, and
Evaluating of Manufactured Building Components; 2016.

DEFINITIONS

A. Contractor's Professional 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.

B. 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.

CONTRACTOR'S DESIGN-RELATED PROFESSIONAL DESIGN SERVICES

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

B. Base design on performance and/or design criteria indicated in individual specification
sections.

SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. 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 a statement or certification attesting that design data complies with criteria
indicated, such as building codes, loads, functional, and similar engineering requirements.
2. Include signature and seal of design professional responsible for allocated design
services on calculations and drawings.
C. Test Reports: After each test/inspection, promptly submit 1 copies of report to Architect and to
Contractor.
1. Include:

ST IOGMMOUOwWP
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1.07

1.08
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Date issued.

Project title and number.

Name of inspector.

Date and time of sampling or inspection.

Identification of product and specifications section.

Location in the Project.

Type of test/inspection.

Date of test/inspection.

Results of test/inspection.

Compliance with Contract Documents.

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.

D. 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.

2. Certificates may be recent or previous test results on material or product, but must be
acceptable to Architect.

E. 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.

F. 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.

T 7@ 00200 0Q

QUALITY ASSURANCE

A. Testing Agency Qualifications:

1. Prior to start of Work, submit agency name, address, and telephone number, and names
of full time specialist and responsible officer.

B. 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.

REFERENCES AND STANDARDS

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

B. Obtain copies of standards where required by product specification sections.

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

TESTING AND INSPECTION AGENCIES AND SERVICES

A. As indicated in individual specification sections, Owner or Contractor shall employ and pay for
services of an independent testing agency to perform other 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:
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3.02

3.03
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1. Testing agency: Comply with requirements of ASTM E329, ASTM E543, and ASTM
E699.

2. Inspection agency: Comply with requirements of ASTM E329.

3. Laboratory Staff: Maintain a full time specialist on staff to review services.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION

CONTROL OF INSTALLATION

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

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

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

D. 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.

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

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

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

MOCK-UPS

A. Before installing portions of the Work where mock-ups are required, construct mock-ups in
location and size indicated for each form of construction and finish required to comply with the
following requirements, using materials indicated for the completed Work. The purpose of
mock-up is to demonstrate the proposed range of aesthetic effects and workmanship.

B. Accepted mock-ups establish the standard of quality the Architect will use to judge the Work.

C. Integrated Exterior Mock-ups: Construct integrated exterior mock-up as indicated on drawings.
Coordinate installation of exterior envelope materials and products as required in individual
Specification Sections. Provide adequate supporting structure for mock-up materials as
necessary.

D. Notify Architect 5 working days in advance of dates and times when mock-ups will be
constructed.

E. Provide supervisory personnel who will oversee mock-up construction. Provide workers that
will be employed during the construction at Project.

F. Tests shall be performed under provisions identified in this section and identified in the
respective product specification sections.

G. Assemble and erect specified items with specified attachment and anchorage devices,
flashings, seals, and finishes.

H. Obtain Architect's approval of mock-ups before starting work, fabrication, or construction.

1. Make corrections as necessary until Architect's approval is issued.

I.  Architect will use accepted mock-ups as a comparison standard for the remaining Work.

J.  Where mock-up has been accepted by Architect and is specified in product specification
sections to be removed, protect mock-up throughout construction, remove mock-up and clear
area when directed to do so by Architect.

TOLERANCES

A. Monitor fabrication and installation tolerance control of products to produce acceptable
Work. Do not permit tolerances to accumulate.
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B. Comply with manufacturers' tolerances. Should manufacturers' tolerances conflict with
Contract Documents, request clarification from Architect before proceeding.
C. Adjust products to appropriate dimensions; position before securing products in place.
3.04 TESTING AND INSPECTION
A. See individual specification sections for testing and inspection required.
B. Testing Agency Duties:
1. Provide qualified personnel 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.
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.
2. Cooperate with laboratory personnel, and provide access to the Work.
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 48 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 non-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.

3.05 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.
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3.06 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
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SECTION 01 4100 - REGULATORY REQUIREMENTS
PART 1 GENERAL
1.01SUMMARY OF REFERENCE STANDARDS
A. Regulatory requirements applicable to this project are the following:
1. ASHRAE Std 90.1 I-P-2019 - Energy Standard for Buildings Except Low-Rise Residential
Buildings; 2019, with Errata and Addenda (2021).
2. Barrier Free Code: Comply with the following:
a. Michigan Building Code; 2021.
b. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.
School Fire Safety Rules: Michigan School Fire Safety Rules; 2016.
a. Includes NFPA 101-2012 - Life Safety Code; 2012, plus amendments.
Building Code: Michigan Building Code; 2021.
Plumbing Code: Michigan Plumbing Code; 2021.
Mechanical Code: Michigan Mechanical Code; 2021.
Electrical Code: NFPA 70 - National Electric Code; 2023.
a. Includes 2023 Michigan Construction Code - Part 8 Electrical Code Rules.
Elevator Code: Comply with the following:
a. ASME A17.1 - Safety Code for Elevators and Escalators; 2016.
b. ASME A18.1- Safety Standard for Platform Lifts and Stairway Chairlifts; 2017.
C. 2023 Michigan Elevator Safety Board General Rules.
9. Boiler Code: Michigan Boiler Code.
a. Includes the following:
1) ASME Boiler and Pressure Vessel Codes; 2019.
2) National Board Inspection Code; 2019.
3) PA 407 Skilled Trades Regulation Act; 2016.
10. Energy Code: Michigan Commercial Energy Code; 2021.
a. Includes ASHRAE Std 90.1 I-P-2019 - Energy Standard for Buildings Except Low-
Rise Residential Buildings; 2019.
11. Existing Building Code: Michigan Rehabilitation Code; 2021.
B. Where specification sections reference more current standards or codes, comply with the more
restrictive requirements unless notified in writing by Architect.
PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED

END OF SECTION
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SECTION 01 4216 - DEFINITIONS
PART 1 GENERAL
1.01SUMMARY
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
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SECTION 01 4219 - REFERENCE STANDARDS
PART 1 GENERAL
1.01SECTION INCLUDES
A. Requirements relating to referenced standards.
1.02 QUALITY ASSURANCE

A. For products or 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.

B. Comply with the reference standard of date of issue , except where a specific date is
established by applicable code.

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

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

PART 2 PRODUCTS -- NOT USED
PART 3 EXECUTION -- NOT USED
END OF SECTION
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SECTION 01 4533 - CODE-REQUIRED SPECIAL INSPECTIONS AND PROCEDURES

PART 1 GENERAL
1.01SECTION INCLUDES

A. Code-required special inspections.

B. Submittals.

ABBREVIATIONS AND ACRONYMS

A. AHJ: Authority having jurisdiction.

B. NIST: National Institute of Standards and Technology.

DEFINITIONS

A. Code or Building Code: Michigan Building Code; 2015, specifically Chapter 17 - Special
Inspections and Tests.

B. Authority Having Jurisdiction (AHJ): Agency or individual officially empowered to enforce the
building, fire and life safety code requirements of the permitting jurisdiction in which the Project
is located.

C. Special Inspection:

1. Special inspections are inspections and testing of materials, installation, fabrication,
erection or placement of components and connections mandated by the AHJ that
also require special expertise to ensure compliance with the approved Contract
Documents and the referenced standards.

2. Special inspections are separate from and independent of tests and inspections
conducted by Owner or Contractor for the purposes of quality assurance and contract
administration.

REFERENCE STANDARDS

A. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection,
Testing, or Special Inspection; 2025a.

SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Special Inspection Agency Qualifications: Prior to the start of work, the Special Inspection
Agency is required to:

1. Submit agency name, address, and telephone number, names of full time specialist and
responsible officer.

2. Submit copy of report of laboratory facilities inspection made by NIST Construction
Materials Reference Laboratory during most recent inspection, with memorandum of
remedies of any deficiencies reported by the inspection.

3. Submit certification that Special Inspection Agency is acceptable to AHJ.

C. Special Inspection Reports: After each special inspection, Special Inspector is required to

promptly submit at least two copies of report; one to Architect and one to the AHJ.

1. Include:

Date issued.

Project title and number.

Name of Special Inspector.

Date and time of special inspection.
Identification of product and specifications section.
Location in the Project.

Type of special inspection.

Date of special inspection.

Results of special inspection.
Compliance with Contract Documents.

=P Q020000

CODE-REQUIRED SPECIAL INSPECTIONS
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2. Final Special Inspection Report: Document special inspections and correction of

discrepancies prior to the start of the work.

D. Fabricator Special Inspection Reports: After each special inspection of fabricated items at the
Fabricator's facility, Special Inspector is required to promptly submit at least two copies of

report; one to Architect and one to AHJ.

1. Include:

Date issued.

Project title and number.

Name of Special Inspector.

Date and time of special inspection.

Location in the Project.
Results of special inspection.

~TQ@ 400 T

Compliance with Contract Documents.
j. Compliance with referenced standard(s).

Identification of fabricated item and specification section.

Verification of fabrication and quality control procedures.

E. Test Reports: After each test or inspection, promptly submit at least two copies of report; one

to Architect and one to AHJ.

1. Include:

Date issued.

Project title and number.

Name of inspector.

Date and time of sampling or inspection.

Location in the Project.

Type of test or inspection.

Date of test or inspection.

Results of test or inspection.
Compliance with Contract Documents.
SPECIAL INSPECTION AGENCY

- TQ 4020 T

Identification of product and specifications section.

A. Owner will employ services of a Special Inspection Agency to perform inspections and
associated testing and sampling in accordance with ASTM E329 and required by the building

code.

B. Employment of agency in no way relieves Contractor of obligation to perform work in

accordance with requirements of Contract Documents.

QUALITY ASSURANCE
A. Special Inspection Agency Qualifications:

1. Independent firm specializing in performing testing and inspections of the type specified in

this section.
PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION
SCHEDULE OF SPECIAL INSPECTIONS, GENERAL

A. Frequency of Special Inspections: Special Inspections are indicated as continuous or periodic.

1. Continuous Special Inspection: Special Inspection Agency is required to be present in the
area where the work is being performed and observe the work at all times the work is in

progress.

2. Periodic Special Inspection: Special Inspection Agency is required to be present in the
area where work is being performed and observe the work part-time or intermittently and

at the completion of the work.

CODE-REQUIRED SPECIAL INSPECTIONS
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3.02 SPECIAL INSPECTIONS
A. Special inspections and testing shall be for materials, installation, fabrication, erection or
placement of components and connections as indicated on Drawings, but not less than that
required by the building code.
END OF SECTION

CODE-REQUIRED SPECIAL INSPECTIONS
AND PROCEDURES
01 4533-3
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SECTION 01 6000 - PRODUCT REQUIREMENTS

PART 1 GENERAL
1.01SECTION INCLUDES
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 SUBMITTALS

A. 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.

B. 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.

C. 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.
C. 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.
D. Specific Products to be Reused: The reuse of certain materials and equipment already
existing on the project site is required.
1. Refer to Drawings and Section 02 4100 - Demolition.
2.02 NEW PRODUCTS
A. Provide new products unless specifically required or permitted by Contract Documents.
2.03 PRODUCT OPTIONS
A. Products Specified by Reference Standards or by Description Only: Use any product meeting
those standards or description.
B. 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.
C. Products Specified by Naming One or More Manufacturers with a Provision for
Substitutions: Submit a request for substitution for any manufacturer not named.
D. Available Products: Products specified by naming one or more Manufacturers as an Available
Product indicates that these Manufacturers' products may be provided but other comparable
products and Manufacturers not named may also be provided without submitting a request for
substitution.
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MAINTENANCE MATERIALS

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

B. Deliver and place in location as directed; obtain receipt prior to final payment.

PART 3 EXECUTION

SUBSTITUTION LIMITATIONS
A. See Section 01 2500 - Substitution Procedures.
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.
4. Repair or replace items damaged after receipt.
TRANSPORTATION AND HANDLING

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

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

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

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

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

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

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

STORAGE AND PROTECTION

A. 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.

Store and protect products in accordance with manufacturers' instructions.

Store with seals and labels intact and legible.

Store sensitive products in weathertight, climate-controlled enclosures in an environment

favorable to product.

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

Provide off-site storage and protection when site does not permit on-site storage or protection.

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.

Cow
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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. Store loose granular materials on solid flat surfaces in a well-drained area. Prevent mixing with
foreign matter.

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

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

N. 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
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SECTION 01 7000 - EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1 GENERAL
1.01SECTION INCLUDES

A. Examination, preparation, and general installation procedures.
B. Requirements for alterations work, including selective demolition.
C. Pre-installation meetings.
D. Cutting and patching.
E. Surveying for laying out the work.
F. Cleaning and protection.
G. Starting of systems and equipment.
H. Demonstration and instruction of Owner personnel.
I.  Closeout procedures, including Contractor's Correction Punch List, except payment
procedures.
J.  General requirements for maintenance service.
REFERENCE STANDARDS
A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;
2022, with Errata (2021).
SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. 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.
5. Work of Owner or separate Contractor.
6. Include in request:
a. Identification of Project.
b. Location and description of affected work.
C. Necessity for cutting or alteration.
d. Description of proposed work and products to be used.
e. Effect on work of Owner or separate Contractor.
C. Project Record Documents: Accurately record actual locations of capped and active utilities.
D. Warranties: For each affected material under warranty, submit written verification, signed by
manufacturer of existing materials, stating that the Owner's full warranty will remain in effect
after cutting and patching operations have been completed
QUALIFICATIONS
A. 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,
PROJECT CONDITIONS
A. Use of explosives is not permitted.
B. Grade site to drain. Maintain excavations free of water. Provide, operate, and maintain
pumping equipment.
C. Protect site from puddling or running water. Provide water barriers as required to protect site
from soil erosion.
D. Perform dewatering activities, as required, for the duration of the project.

EXECUTION AND CLOSEOQUT
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E.

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

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 enclosures to prevent entry of dust generated outdoors.

2. Provide dust-proof barriers between construction areas and areas continuing to be
occupied by Owner.

Erosion and Sediment Control: Plan and execute work by methods to control surface drainage

from cuts and fills, from borrow and waste disposal areas. Prevent erosion and sedimentation.

1. Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly
apply corrective measures.
Noise Control: Provide methods, means, and facilities to minimize noise produced by

construction operations.

1. Outdoors: Limit conduct of especially noisy exterior work to the hours of 8 am to 5 pm.
2. Indoors: Limit conduct of especially noisy interior work to the hours of 6 pm to 7 am.
Pest and Rodent Control: Provide methods, means, and facilities to prevent pests and insects

from damaging the work.

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.

COORDINATION

A

0w

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.

WARRANTIES

A

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

PART 2 PRODUCTS
PATCHING MATERIALS

A.

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

EXECUTION AND CLOSEOQUT
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B.

C.

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 01 6000 - Product Requirements.

PART 3 EXECUTION
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.

PREPARATION

A. Clean substrate surfaces prior to applying next material or substance.

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

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

PREINSTALLATION MEETINGS

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

B. Require attendance of parties directly affecting, or affected by, work of the specific section.

C. Notify Architect 5 calendar days in advance of meeting date.

D. Prepare agenda and preside at meeting:

1. Review conditions of examination, preparation and installation procedures.
2. Review coordination with related work.

E. Record minutes and distribute copies within two days after meeting to participants, with 1
copies to Architect, Owner, participants, and those affected by decisions made.

LAYING OUT THE WORK

A. Verify locations of survey control points prior to starting work.

B. Promptly notify Architect of any discrepancies discovered.

C. Contractor shall locate and protect survey control and reference points.

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

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

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

G. Utilize recognized engineering survey practices.

EXECUTION AND CLOSEOQUT
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H. 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.

4. Controlling lines and levels required for mechanical and electrical trades.

I.  Periodically verify layouts by same means.

J. Maintain a complete and accurate log of control and survey work as it progresses.
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.

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

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

E. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.

F. Make neat transitions between different surfaces, maintaining texture and appearance.

ALTERATIONS

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

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 items indicated on drawings.

2. Relocate items indicated on drawings.

3.  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.

4. 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.

EXECUTION AND CLOSEOQUT
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[

K.

L.
M.

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.

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.

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.

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

1. 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.

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.

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.

Clean existing systems and equipment.

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

Do not begin new construction in alterations areas before demolition is complete.

Comply with all other applicable requirements of this section.

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.

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.

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.

N>R~ WON =
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E. Employ skilled and experienced installer to perform cutting for weather exposed and moisture
resistant elements, and sight exposed surfaces.

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

G. Restore work with new products in accordance with requirements of Contract Documents.

H. 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 07 8400, to full thickness of the penetrated
element.

J. 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.

a. This includes painted surfaces.

b. Where the surface is indicated to be refinished, patch so that the substrate is ready

for the new finish.
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.

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

PROTECTION OF INSTALLED WORK

A. Protect installed work from damage by construction operations.

B. Provide special protection where specified in individual specification sections.

C. 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.

F. 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.

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

SYSTEM STARTUP

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

B. Notify Architectand Owner 7 calendar days prior to start-up of each item.

C. 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.
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D.

H.

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.

DEMONSTRATION AND INSTRUCTION

A. See Section 01 7900 - Demonstration and Training.

B. Demonstrate operation and maintenance of products to Owner's personnel two weeks prior to
date of Substantial Completion.

C. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance,
and shutdown of each item of equipment at agreed time, at equipment location.

D. For equipment or systems requiring seasonal operation, perform demonstration for other
season within six months.

E. Provide a qualified person who is knowledgeable about the Project to perform demonstration
and instruction of Owner's personnel.

F. 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.

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

ADJUSTING

A. Adjust operating products and equipment to ensure smooth and unhindered operation.

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.

CLOSEOUT PROCEDURES

A. Make submittals that are required by governing or other authorities.

B. Accompany Contractor 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.

EXECUTION AND CLOSEOQUT
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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

Completion.

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.

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
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SECTION 01 7800 - CLOSEOUT SUBMITTALS

PART 1 GENERAL
1.01SECTION INCLUDES
A. Project record documents.
B. Operation and maintenance data.
C. Warranties and bonds.
1.02 SUBMITTALS
A. Project Record Documents: Submit documents to Architect with claim for final Application for
Payment.
B. Operation and Maintenance Data:

1.

2.

3.

4.

Submit two copies of preliminary draft or proposed formats and outlines of contents before
start of Work. Architect will review draft and return one copy with comments.

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

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

C. Warranties and Bonds:

1.

2.

3.

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

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

For items 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. General:
1. Project Record Documents include:
a. Complete set of Record Drawings.
b. Complete set of Record Submittals.
C. Complete set of Specifications.
2. Project Record Documents shall be submitted in electronic form.
a. File Format: Portable Document Format (PDF).
b. Files shall be named and organized in a searchable, easy to understand, system.
3. Ensure entries are complete and accurate, enabling future reference by Owner.

4.

Record information concurrent with construction progress.

B. Record Drawings: Record Drawings shall include the following:

1.

2.
3.

a.

Complete set of Drawings.
Indicate and record actual construction including, but not limited to, the following:
1) Show all systems and assemblies as they exist at completion of the Work.
2) Measured horizontal and vertical locations of underground utilities and
appurtenances, referenced to permanent surface improvements.
3) Measured locations of internal utilities and appurtenances concealed in
construction, referenced to visible and accessible features of the Work.
4) Field changes of dimension and detail.
5) Details not on original Contract drawings.
Addenda.
Change Orders and other modifications to the Contract.
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C.

D.

Record Submittals: Record Submittals shall include the following:

1. Complete set of Submittals, including resubmittals.

2.  Shop Drawings shall indicate all field changes and other variations from the Submittal as
originally reviewed by Architect.

Specifications: Specifications shall include the following:

1. Complete Project Manual including all specifications, front end material, reports, and
information available to bidders, as originally bid.

2. Addenda.

3. Change Orders and other modifications to the Contract.

OPERATION AND MAINTENANCE DATA

A. Source Data: For each product or system, list names, addresses and telephone numbers of
Subcontractors and suppliers, including local source of supplies and replacement parts.

B. Product Data: Mark each sheet to clearly identify specific products and component parts, and
data applicable to installation. Delete inapplicable information.

C. 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.

D. Typed Text: As required to supplement product data. Provide logical sequence of instructions
for each procedure, incorporating manufacturer's instructions.

OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES

A. For Each Product, Applied Material, and Finish:

1. Product data, with catalog number, size, composition, and color and texture designations.

B. Instructions for Care and Maintenance: Manufacturer's recommendations for cleaning agents
and methods, precautions against detrimental cleaning agents and methods, and
recommended schedule for cleaning and maintenance.

C. Additional information as specified in individual product specification sections.

D. 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.

OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS

A. For Each Item of Equipment and Each System:

1. Description of unit or system, and component parts.

2. Identify function, normal operating characteristics, and limiting conditions.
3. Include performance curves, with engineering data and tests.

4. Complete nomenclature and model number of replaceable parts.

B. 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.

C. Panelboard Circuit Directories: Provide electrical service characteristics, controls, and
communications; typed.

D. Include color coded wiring diagrams as installed.

E. Operating Procedures: Include start-up, break-in, and routine normal operating instructions
and sequences. Include regulation, control, stopping, shut-down, and emergency
instructions. Include summer, winter, and any special operating instructions.

F. Maintenance Requirements: Include routine procedures and guide for preventative
maintenance and trouble shooting; disassembly, repair, and reassembly instructions; and
alignment, adjusting, balancing, and checking instructions.

G. Provide servicing and lubrication schedule, and list of lubricants required.

H. Include manufacturer's printed operation and maintenance instructions.
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I.  Include sequence of operation by controls manufacturer.

J.  Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams
required for maintenance.

K. Provide control diagrams by controls manufacturer as installed.

L. Provide charts of valve tag numbers, with location and function of each valve, keyed to flow
and control diagrams.

M. Include test and balancing reports.

N. Additional Requirements: As specified in individual product specification sections.

3.05 ASSEMBLY OF OPERATION AND MAINTENANCE MANUALS
A. General:

1. Operational and Maintenance Manuals include:
a. Operational and maintenance data.
b. Operational and maintenance data for materials and finishes.
C. Operational and maintenance data for equipment and systems.
2. Operational and Maintenance Manuals shall be submitted both in electronic form and as
hard copy/durable manuals.
a. Subject to Owner approval, hard copy/durable manuals may be omitted.
b. Electronic File Format: Portable Document Format (PDF).
1) Files shall be named and organized in a searchable, easy to understand, system
similar to the descriptions for the hard copy/durable manuals
B. 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.

C. Where systems involve more than one specification section, provide separate tabbed divider
for each system.

D. Binders: Commercial quality, 8-1/2 by 11 inch three D side ring binders with durable plastic
covers; 3 inch maximum ring size. When multiple binders are used, correlate data into related
consistent groupings.

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

F. Project Directory: Title and address of Project; names, addresses, and telephone numbers of
Architect, Consultants, Contractor and subcontractors, with names of responsible parties.

G. 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.

H. 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.

I.  Text: Manufacturer's printed data, or typewritten data on 20 pound paper.

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

K. Arrangement of Contents: Organize each volume in parts as follows:

1. Project Directory.
2. Table of Contents, of all volumes, and of this volume.
3. Operation and Maintenance Data: Arranged by system, then by product category.
a Source data.
b. Operation and maintenance data.
c Field quality control data.
d Photocopies of warranties and bonds.
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WARRANTIES AND BONDS

A

moow

m

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.

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

Retain warranties and bonds until time specified for submittal.

Manual: Bind in commercial quality 8-1/2 by 11 inch three D side ring binders with durable
plastic covers.

Cover: ldentify each binder with typed or printed titte WARRANTIES AND BONDS, with title of
Project; name, address and telephone number of Contractor and equipment supplier; and
name of responsible company principal.

Table of Contents: Neatly typed, in the sequence of the Table of Contents of the Project
Manual, with each item identified with the number and title of the specification section in which
specified, and the name of product or work item.

Separate each warranty or bond with index tab sheets keyed to the Table of Contents

listing. Provide full information, using separate typed sheets as necessary. List Subcontractor,
supplier, and manufacturer, with name, address, and telephone number of responsible
principal.

END OF SECTION
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SECTION 01 7900 - DEMONSTRATION AND TRAINING

PART 1 GENERAL
1.01SUMMARY

A. Demonstration of products and systems to be commissioned and where indicated in specific
specification sections.
B. Training of Owner personnel in operation and maintenance is required for:
1. All software-operated systems.
2. Electrical systems and equipment.
3. Items specified in individual product Sections.
C. Training of Owner personnel in care, cleaning, maintenance, and repair is required for:
1. Fixtures and fittings.
2. Items specified in individual product Sections.
SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures; except:
B. Draft Training Plans: Owner will designate personnel to be trained; tailor training to needs and
skill-level of attendees.
1. Submit not less than four weeks prior to start of training.
2. Revise and resubmit until acceptable.
3. Provide an overall schedule showing all training sessions.
4. Include at least the following for each training session:
a. Identification, 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.
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.
B. Coordination: Coordinate demonstration and training of this section with project commissioning

requirements.

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

A
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B.

C.

Demonstrations conducted during Functional Testing need not be repeated unless Owner

personnel training is specified.

Demonstration may be combined with Owner personnel training if applicable.

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.

Non-Operating Products: Demonstrate cleaning, scheduled and preventive maintenance, and

repair procedures.

1. Perform demonstrations not less than two weeks prior to Substantial Completion.

TRAINING - GENERAL

A. Conduct training on-site unless otherwise indicated.

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

C. Provide training in minimum two hour segments.

D. 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.

E. 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.

F. Product- and System-Specific Training:

1. Review the applicable O&M manuals.

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

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

4. Provide hands-on training on all operational modes possible and preventive maintenance.

5. Emphasize safe and proper operating requirements; discuss relevant health and safety
issues and emergency procedures.

6. Discuss common troubleshooting problems and solutions.

7. Discuss any peculiarities of equipment installation or operation.

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

9. Review recommended tools and spare parts inventory suggestions of manufacturers.

10. Review spare parts and tools required to be furnished by Contractor.

11. Review spare parts suppliers and sources and procurement procedures.

G. 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
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SECTION 02 4100 - DEMOLITION
PART 1 GENERAL
1.01SECTION INCLUDES
A. Selective demolition of built site elements.
B. Abandonment and removal of existing utilities and utility structures.
1.02 REFERENCE STANDARDS
A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;
2022, with Errata (2021).
1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Project Record Documents: Accurately record actual locations of capped and active utilities
and subsurface construction.
1.04 QUALITY ASSURANCE
A. Demolition Firm Qualifications: Company specializing in the type of work required.

1. Minimum of 5 years of documented experience.
PART 2 PRODUCTS - NOT USED
2.01 MATERIALS
A. Fill Material: As specified in Division 31.
PART 3 EXECUTION
3.01 SCOPE
A. Remove portions of existing site elements as indicated on Drawings including, but not limited
to, the following:
1. Remove indicated foundations walls footings completely.
2.  Remove other items indicated, for salvage and relocation.
3.02 GENERAL PROCEDURES AND PROJECT CONDITIONS
A. Comply with other requirements specified in Section 01 7000.
B. Comply with applicable codes and regulations for demolition operations and safety of adjacent
structures and the public.

1.  Obtain required permits.

2.  Comply with applicable requirements of NFPA 241.

3.  Prior to start of demolition operations, perform an engineering survey of building condition
to determine whether removing any element might result in structural deficiency or
unplanned collapse of any portion of structure or adjacent structures.

4. Use of explosives is not permitted.

5. Do not close or obstruct roadways or sidewalks without permit.

6. 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.

7. 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 natification 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 that are not to be 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. 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.
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G. If hazardous materials are discovered during removal operations, stop work and notify
Architect and Owner; hazardous materials include regulated asbestos containing
materials, PCB's, and mercury.

SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS

A. 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.

EXISTING UTILITIES

A. Protect existing utilities to remain from damage.

B. 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.

C. 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.

D. 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.

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

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

SELECTIVE DEMOLITION FOR 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 demolition work constitutes acceptance of existing conditions that would be
apparent upon examination prior to starting demolition.

B. Separate areas in which demolition is being conducted from other areas that are still occupied.
1. Provide, erect, and maintain temporary dustproof partitions of construction as specified

and/or indicated on Drawings .

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

1. Remove items indicated on Drawings.

D. Services (Including but not limited to Electrical): Remove existing systems and equipment as
indicated.

1. Maintain existing active systems that are to remain in operation; maintain access to
equipment and operational components.

2. 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.

3. Verify that abandoned services serve only abandoned facilities before removal.

4. Remove abandoned conduits, and equipment; remove back to source of supply where
possible, otherwise cap stub and tag with identification.

E. 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.

4. Patch as specified for patching new work.

SALVAGED ITEMS

A. Clean salvaged items.

B. Pack or crate items after cleaning. Identify contents of containers.
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C. Store items in a secure area until delivery to Owner.

D. Transport items to Owner's storage area on-site.

E. Protectitems from damage during transport and storage.

3.07 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.

3.08 EXISTING ITEMS TO REMAIN

A. 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 cleaned and reinstalled in their original
locations after selective demolition operations are complete

3.09 DEBRIS AND WASTE REMOVAL

A. Remove debris, junk, and trash from site.

B. Leave site in clean condition, ready for subsequent work.

C. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
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SECTION 26 0010 - ELECTRICAL GENERAL REQUIREMENTS
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1.07 MATERIAL AND EQUIPMENT MANUFACTURERS .........ccoiiiiiieiie e 3
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1.09 ITEMS REQUIRING PRIOR APPROVAL ..ottt 3
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1.14 INSTRUCTION OF OWNER PERSONNEL........ooiiiiiiiii it 5
148 WARRANTY e e s e e e e e s e e e s e me e e e eme e e s emee e e smnee e 5
1.16 USE OF EQUIPMENT ... e e e e 5
1.17 COORDINATION .o e e s e e e e e s eme e e e smneeenes 5

PART 2 PRODUCTS (NOT APPLICABLE) ... 6

PART 3 EXECUTION ...ttt ettt ettt ettt h ettt et e st e e e e b e e e e s be e s ne e naeesane e 6
3.01 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION .....ccociiiiiiiiinieneeree e 6
3.02 DEMOLITION WORK ... oottt e e e s e sneesree 6
3.03 INSTALLATION OF EQUIPMENT ....oeiiiiii et s 7
3.04 WORK IN EXISTING BUILDINGS ... e 7
3.05 TEMPORARY SERVICES ...ttt ettt ettt nnee e 7
3.06 DISPOSAL ...ttt e e e e e e e e e e e e e e e nnee e 7
3.07 CHASES AND RECESSES ... it 8
3.08 CUTTING, PATCHING AND DAMAGE TO OTHER WORK .........oiiiiiie e 8
3.09 EXCAVATION AND BACKFILLING ...t 8
3.10 EQUIPMENT CONNECTIONS ... s 8
311 CLEANING ...ttt e b et h e st e bt s e e ebe e st nae e e e e nte e eareenreea 8
3.12 PROTECTION AND HANDLING OF EQUIPMENT AND MATERIALS ........ccocoiiiiiiiiiiieeieeene 8
313 EXTRA WORK ...ttt et et e e e e sa e e s e e e s aeeeaneesreea 9
3.14 DRAWINGS AND MEASUREMENTS ... ... 9

PART 1 GENERAL

1.01 RELATED DOCUMENTS
A. Drawings and General Provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification sections, apply to work of this section.
1.02 SUMMARY
A. This Section includes electrical general administrative and procedural requirements. The
following requirements are included in this Section to supplement the requirements specified in
Division 1 Specification Sections.
1.03 REFERENCES
A. All materials shall be new. The electrical and physical properties of all materials, and the design,
performance characteristics, and methods of construction of all items of equipment, shall be in
accordance with the latest issue of the various, applicable Standard Specifications of the following
recognized authorities:
1. ANSI - American National Standards Institute; www.ansi.org.
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2. ASTM - ASTM International; www.astm.org.
3. CSI - Construction Specifications Institute (The); www.csiresources.org.
4. ICEA - Insulated Cable Engineers Association, Inc.; www.icea.net.
5. IEEE - Institute of Electrical and Electronics Engineers, Inc. (The); www.ieee.org.
6. NEC - National Electrical Code
7. NECA - National Electrical Contractors Association; www.necanet.org.

1.04

a. NECA 1-2000, “Practices for Good Workmanship in Electrical Contracting (ANSI).”
8. NEMA - National Electrical Manufacturers Association; www.nema.org.

9. NETA - InterNational Electrical Testing Association; www.netaworld.org.

10. UL - Underwriters Laboratories Inc.; www.ul.com.
QUALITY ASSURANCE

Scope of Work: Furnish all labor, material, equipment, technical supervision, and incidental
services required to complete, test, and leave ready for operation the electrical systems as
specified in the Division 26 Sections and as indicated on Drawings.

1. Contract Documents are complementary, and what is required by one shall be as binding
as if required by all. In the event of inconsistencies or disagreements within the
Construction Documents bids shall be based on the most expensive combination of quality
and quantity of the work indicated.

2. The Contractor understands that the work herein described shall be complete in every
detail.

Ordinances and Codes: Perform all Work in accordance with applicable Federal, State, and local
ordinances and regulations, the Rules and Regulations of NFPA, NECA, and UL, unless
otherwise indicated.

1. Notify the Architect/Engineer if revisions to the Drawings or Specifications are required to
conform to applicable ordinances, codes, or regulations. Identify the cost associated with
these revisions in the bid.

Source Limitations: All equipment of the same or similar systems shall be by the same
manufacturer.

Tests and Inspections: Perform all tests required by state, city, county, and/or other agencies
having jurisdiction. Provide all materials, equipment, etc., and labor required for tests.

Performance Requirements: Perform all work in a first class and workmanlike manner, in
accordance with the latest accepted standards and practices for the trades involved.

Sequence and Schedule: Avoid interference with the work of other trades. Remove and relocate
any work which in the opinion of the Owner’s Representatives causes interference.

CODES, PERMITS AND FEES

Unless otherwise indicated, all required permits, licenses, inspections, approvals, and fees for
electrical work shall be secured and paid for by the Contractor. All work shall conform to all
applicable codes, rules, and regulations.

Comply with rules of local utility companies. Coordinate with the utility company supplying service
to the installation and determine all devices including, but not limited to, all current and potential
transformers, meter boxes, C.T. cabinets, and meters which will be required and include the cost
of all such items and all utilities costs in proposal.

All work shall be executed in accordance with the rules and regulations outlined in local and state
codes. Prepare any detailed Drawings or diagrams which may be required by the governing
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1.06

1.07

1.08

1.09

authorities. Where the Drawings and/or Specifications indicate materials or construction that
exceed code requirements, the Drawings and/or Specifications shall govern.

DRAWINGS

The Drawings show the location and general arrangement of equipment, electrical systems, and
related items. They shall be followed as closely as elements of the construction will permit.

Examine the Drawings of other trades and verify the conditions governing the work on the job
site. Arrange work accordingly, providing such fittings, conduit, junction boxes, and accessories
as may be required to meet such conditions.

Deviations from the Drawings, apart from minor changes in routing and other such incidental
changes that do not affect the functioning or serviceability of the systems, shall not be made
without the written approval of the Architect/Engineer.

The architectural and structural Drawings take precedence in all matters pertaining to the building
structure, mechanical Drawings in all matters pertaining to mechanical trades, and electrical
Drawings in all matters pertaining to electrical trades. Where there are conflicts or differences
between the Drawings for the various trades, report such conflicts or differences to the
Architect/Engineer for resolution.

Drawings are not intended to be scaled for rough-in or to serve as shop drawings. Take all field
measurements required to complete the Work.

MATERIAL AND EQUIPMENT MANUFACTURERS

All items of equipment shall be furnished complete with all accessories normally supplied with the
catalog items listed and all other accessories necessary for a complete and satisfactory operating
system. All equipment and materials shall be new, be standard products of manufacturers
regularly engaged in the production of electrical equipment and be of the manufacturer's latest
design.

If an approved manufacturer is other than the manufacturer used as the basis for design, the
equipment or product provided shall be equal in size, quality, durability, appearance, capacity,
and efficiency through all ranges of operation, shall conform with arrangements and space
limitations of the equipment shown on the plans and/or specified, shall be compatible with the
other components of the system and shall comply with the requirements for ltems Requiring Prior
Approval specified in this section of the Specifications. All costs to make these items of equipment
comply with these requirements including, but not limited to, electrical work, and building
alterations shall be included in the original Bid. Similar equipment shall be by one manufacturer.

Where existing equipment is modified to include new switches, circuit breakers, metering, or other
components, the new components shall be by the original equipment manufacturer and shall be
listed for installation in the existing equipment. Where original equipment manufacturer
components are not available, third-party aftermarket components shall be listed for the
application and submitted to the engineer for approval. Reconditioned or salvaged components
shall not be used unless specifically indicated on the drawings.

INSPECTION OF SITE

Visit the site, examine, and verify the conditions under which the Work must be conducted before
submitting Proposal. The submitting of a Proposal implies that the Contractor has visited the site
and understands the conditions under which the Work must be conducted. No additional charges
will be allowed because of failure to make this examination or to include all materials and labor to
complete the Work.

ITEMS REQUIRING PRIOR APPROVAL

Bids shall be based upon manufactured equipment specified. All items that the Contractor
proposes to use in the Work that are not specifically named in the Contract Documents must be
submitted for review prior to bids. Such items must be submitted in compliance with Division 1
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specifications. Requests for prior approval must be accompanied by complete catalog
information, including but not limited to, model, size, accessories, complete electrical information,
and performance data in the form given in the equipment schedule on the drawings at stated
design conditions. Where items are referred to by symbolic designations on the drawings, all
requests for prior approval shall bear the same designations.

1. Equipment to be considered for prior approval shall be equal in quality, durability,
appearance, capacity, and efficiency through all ranges of operation, shall fulfill the
requirements of equipment arrangement and space limitations of the equipment shown on
the plans and/or specified and shall be compatible with the other components of the
system.

2. All costs incurred to make equipment comply with other requirements, including providing
maintenance, clearance, electrical, replacement of other components, and building
alterations shall be included in the original bid.

B. Voluntary alternates may be submitted for consideration, with listed addition or deduction to the
bid.

1.10 SHOP DRAWINGS/SUBMITTALS

A. Submit project-specific submittals for review in compliance with Division 1.

B. All shop Drawings shall be submitted in groupings of similar and/or related items (lighting fixtures,
switchgear, etc.). Incomplete submittal groupings will be returned unchecked.

C. If deviations (not substitutions) from the Contract Documents are deemed necessary by the
Contractor, the details of such deviations, the reason for the deviation, and the resulting changes
shall be included with the submittal for approval.

E. Submit for approval shop drawings for electrical systems or equipment indicated in other sections
of electrical specs. Where items are referred to by symbolic designation on the Drawings and
Specifications, all submittals shall bear the same designation (light fixtures).

1.11 COORDINATION DRAWINGS

A. Submit project specific coordination drawings for review in compliance with Division 1
Specification Sections.

1.12 OPERATION AND MAINTENANCE INSTRUCTIONAL MANUALS

A. Submit project specific Operation and Maintenance Instructional Manuals for review in
compliance with Division 01 Specification Sections.

B. Provide complete operation and maintenance instructional manuals covering all electrical
equipment herein specified, together with parts lists. Maintenance and operating instructional
manuals shall be job specific to this project. Generic manuals are not acceptable. Manual shall
be provided on electronic media. All literature shall be combined in one document and shall be
properly bookmarked with all applicable sections. Maintenance and operating instructional
manuals shall be provided when construction is approximately 75% complete.

C. The operating and maintenance instructions shall include a brief, general description for all
electrical systems including, but not limited to:

1. Routine maintenance procedures.

2. Trouble-shooting procedures.

3. Contractor's telephone numbers for warranty repair service.

4. Submittals.

5. Recommended spare parts list.

6. Names and telephone numbers of major material suppliers and subcontractors.
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7. System schematic drawings on 8-1/2" x 11" sheets.
1.13 RECORD DRAWINGS
A. Submit record drawings in compliance with Division 01.

B. Contractor shall submit to the Architect/Engineer, record drawings on electronic media which
have been neatly marked to represent as-built conditions for all new electrical work. Modifications
to original drawings shall be marked with a contrasting color so the marks are readily apparent.

C. The Contractor shall keep accurate note of all deviations from the construction documents and
discrepancies in the underground concealed conditions and other items of construction on field
drawings as they occur. The marked up field documents shall be available for review by the
Architect, Engineer, and Owner at their request during construction.

1.14 INSTRUCTION OF OWNER PERSONNEL

A. Before final inspection, instruct Owner's designated personnel in operation, adjustment, and
maintenance of electrical equipment and systems at agreed upon times. A minimum of 4 hours
of formal instruction to Owner's personnel shall be provided for each building. Additional hours
are specified in individual specification sections.

B. Use operation and maintenance manuals as basis for instruction. Review contents of manual with
personnel in detail to explain all aspects of operation and maintenance.

C. In addition to individual equipment training provide overview of each electrical system. Utilize the
as-built documents for this overview.

D. Prepare and insert additional data in operation and maintenance manual when need for such data
becomes apparent during instruction, or as requested by Owner.

1.15 WARRANTY

A. Warranty: Comply with the requirements in Division 01 Specification Sections. Contractor shall
warranty that the electrical installation is free from defects and agrees to replace or repair, to the
Owner’s satisfaction, any part of this electrical installation which becomes defective within a
period of one year (unless specified otherwise in other Division 26 sections) from the date of
substantial completion following final acceptance, provided that such failure is due to defects in
the equipment, material, workmanship, or failure to follow the contract documents.

B. Contractor shall be responsible for any temporary services including equipment and installation
required to maintain operation as a result of any equipment failure or defect during warranty
period.

C. File with the Owner all warranties from the equipment manufacturers including the operating
conditions and performance capacities they are based on.

1.16 USE OF EQUIPMENT

A. The use of any equipment, or any part thereof for purposes other than testing even with the
Owner's consent, shall not be construed to be an acceptance of the work on the part of the Owner,
nor be construed to obligate the Owner in any way to accept improper work or defective materials.

B. Do not use Owner's lamps for temporary lighting except as allowed and directed by the Owner.
Equip lighting fixtures with new lamps when the project is turned over to the Owner.

1.17 COORDINATION
A. Coordinate arrangement, mounting, and support of electrical equipment:

1. To allow maximum possible headroom unless specific mounting heights that reduce
headroom are indicated.
2. To provide for ease of disconnecting the equipment with minimum interference to other
installations.
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3. To allow right of way for piping and conduit installed at required slope.
4, To ensure that connecting raceways, cables, wireways, cable trays, and busways will be

clear of obstructions; and to maintain the working and access space of other equipment.

Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete,
masonry walls, and other structural components as they are constructed.

Coordinate location of access panels and doors for electrical items that are behind finished
surfaces or otherwise concealed. Access doors and panels are specified in Division 8 Section
"Access Doors and Frames."

Coordinate electrical testing of electrical, mechanical, and architectural items, so equipment and
systems that are functionally interdependent are tested to demonstrate successful
interoperability.

PART 2 PRODUCTS (NOT APPLICABLE)
PART 3 EXECUTION

3.01

A
B.

3.02

COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
Comply with NECA 1.

Measure indicated mounting heights to bottom of unit for suspended items and to center of unit
for wall-mounting items.

Headroom Maintenance: If mounting heights or other location criteria are not indicated, arrange,
and install components and equipment to provide maximum possible headroom consistent with
these requirements.

Equipment: Install to facilitate service, maintenance, and repair or replacement of components of
both electrical equipment and other nearby installations. Connect in such a way as to facilitate
future disconnecting with minimum interference with other items in the vicinity.

Right of Way: Give to raceways and piping systems installed at a required slope.
DEMOLITION WORK

All demolition of existing electrical equipment and materials will be done by this Contractor unless
otherwise indicated. Include all items related to the existing systems that are being removed such
as, but not limited to, electrical equipment, cabinets, devices, lighting fixtures, conduit, fittings,
boxes, wiring, and supports. No abandoned components of the electrical systems indicated to be
removed shall remain.

1. Where electrically powered equipment is included in the demolition scope of other trades,
disconnect electrical wiring connections and remove circuit wiring complete.

In general, demolition work is indicated on the Drawings. However, the Contractor shall visit the
job site to determine the full extent and character of this work.

Unless specifically noted otherwise, removed materials shall not be reused in the work.

1. Materials indicated to be salvaged shall be carefully removed, stored, and protected from
damage.

2. Salvaged materials intended to be re-used shall be thoroughly cleaned, refurbished if
necessary, and determined to be fully functional prior to placing back into service.

3. Salvaged materials of value that are not to be reused shall remain the property of the
Owner unless such ownership is waived. Iltems that the Owner has waived ownership shall
become the property of the Contractor, who shall remove and legally dispose of same,
away from the premises.

Where equipment or fixtures are removed, outlet boxes that remain recessed in walls shall be
properly blanked off, and conduits capped. After alterations are complete, the entire installation
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3.03

3.04

3.05

3.06

shall present a "finished" look, as approved by the Architect/Engineer. The original function of the
present electrical systems remaining in service shall not be changed unless specifically indicated
as part of the project scope.

Reroute signal wires, lighting, and power wiring as required to maintain services that are to remain
and/or unaffected by the renovations. Where walls and ceilings are to be removed as shown on
the Drawings, the conduit is to be cut off by the Electrical Trades so that the abandoned conduit
in these walls and ceilings may be removed with the walls and ceilings by the Architectural Trades.
All dead-end conduit runs shall be plugged at the remaining line outlet boxes or the panels.

All electrical work in altered and unaltered areas shall be run concealed wherever possible. Use
of surface raceway or exposed conduits will be permitted only where specifically indicated on the
drawings or approved by the Architect/Engineer.

INSTALLATION OF EQUIPMENT

Install all equipment in strict accordance with all directions and recommendations furnished by
the manufacturer. Where such directions conflict with the Drawings and Specifications, report
such conflicts to the Architect/Engineer for resolution.

Device Location:

1. Allow for wiring devices, control devices, and fire alarm devices to be relocated within a 10’
radius to accommodate final coordination with furnishings and other finish elements.
Devices relocated prior to installation shall be done without additional cost to the project.

WORK IN EXISTING BUILDINGS

The Owner will provide access to existing buildings as required. Access requirements to occupied
buildings shall be identified on the project schedule. The Contractor, once Work is started in the
existing building, shall complete same without interruption to return work areas as soon as
possible to Owner.

Adequately protect and preserve all existing and newly installed Work. Promptly repair any
damage to same at Contractor's expense.

Consult with the Owner’s Representative as to the methods of carrying on the Work so as not to
interfere with the Owner's operation any more than necessary. Accordingly, all service lines shall
be kept in operation as long as possible and the services shall only be interrupted at such time
as will be designated by the Owner's Representative.

Prior to starting work in any area, obtain approval for doing so from a qualified representative of
the Owner who is designated and authorized by the Owner to perform testing and abatement of
all hazardous materials including but not limited to, asbestos. The Contractor shall not perform
any inspection, testing, containment, removal, or other work that is related in any way whatsoever
to hazardous materials under the Contract.

TEMPORARY SERVICES

Provide and remove upon completion of the project, following the general conditions and as
described in Division 01, a complete temporary electrical and telephone service during
construction.

DISPOSAL
Ballasts

1. Lighting ballasts manufactured prior to 1979 have been known to contain polychlorinated
biphenyls (PCBs). Unless specifically noted on the ballast as containing "No PCBs," the
ballast shall be assumed to contain components with PCB materials.

2. Hazardous materials (ballasts with PCBs), shall be disposed of at a hazardous waste
incineration facility, or at a recycling facility in accordance with the Code of Federal
Regulations as administered by the EPA in regards to this issue. The ballasts shall be
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packaged/stored in fifty-five gallon steel drums with labels that meet the Department of
Transportation Regulations.

3. The Contractor shall identify the costs of the ballast disposal process including, but not
limited to, the packaging, storage, transportation, disposal, and any profile fees.

4. Provide at completion of the project documentation (manifests) to verify that the ballasts
have properly been disposed of in accordance with all local, state, and federal guidelines.

3.07 CHASES AND RECESSES

A. Provided by the architectural trades, but the Contractor shall be responsible for their accurate
location and size.

3.08 CUTTING, PATCHING AND DAMAGE TO OTHER WORK

A. Refer to General Conditions for requirements.

B. All cutting, patching, and repair work shall be performed by the Contractor through approved,
qualified subcontractors. Contractor shall include full cost of same in bid.

3.09 EXCAVATION AND BACKFILLING

A. Provide all excavation, trenching, tunneling, dewatering, and backfilling required for the electrical
work. Coordinate the work with other excavating and backfilling in the same area.

B. Where conduit is installed less than 2'6" below the surface of pavement, provide concrete
encasement, 4" minimum coverage, all around or as shown on the electrical Drawings.

C. Backfill all excavations with well-tamped granular material. Backfill all excavations under wall
footings with lean mix concrete up to underside of footings and extend concrete within excavation
a minimum of four (4) feet each side of footing. Granular backfill shall be placed in layers not more
than 8 inches in thickness, 95 percent compaction throughout with approved compaction
equipment. Tamp, roll as required. Excavated material shall not be used.

D. Backfill all excavations inside building, under drives, and parking areas with well-tamped granular
material. Granular backfill shall be placed in layers not more than 8 inches in thickness, 95 percent
compaction throughout with approved compaction equipment. Tamp, roll as required. Excavated
material shall not be used.

E. Backfill outside building with granular material to a height 12 inches over top of pipe compacted
to 95 percent compaction as specified above. Backfill remainder of excavation with unfrozen
excavated material in such a way as to prevent settling.

3.10 EQUIPMENT CONNECTIONS

A. Make connections to equipment and other items included in the work in accordance with the
approved shop Drawings and rough-in measurements furnished by the manufacturers of the
particular equipment furnished. All additional connections not shown on the Drawings, but called
out by the equipment manufacturer's shop Drawings shall be provided.

3.11 CLEANING

A. All debris shall be removed daily as required to maintain the work area in a neat, orderly condition.

B. Final cleanup shall include, but not be limited to, washing of fixture lenses or louvers,
switchboards, substations, motor control centers, panels, etc. Fixture reflectors and lenses or
louvers shall be left with no water marks or cleaning streaks.

3.12 PROTECTION AND HANDLING OF EQUIPMENT AND MATERIALS

A. Equipment and materials shall be protected from theft, injury, or damage.

B. Protect conduit openings with temporary plugs or caps.
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C.

Provide adequate storage for all equipment and materials delivered to the job site. Location of
the space will be designated by the Owner's representative or Architect/Engineer. Equipment set
in place in unprotected areas must be provided with temporary protection.

3.13 EXTRA WORK
A. For additional electrical work which may be proposed or requested, furnish an itemized cost
breakdown of material and labor required to complete the work. Proceed only after receiving a
written authorization.
3.14 DRAWINGS AND MEASUREMENTS
A. The Drawings are not intended to be scaled for rough-in measurements nor to serve as Shop
Drawings. Field measurements necessary for ordering materials and fitting the installation to the
building construction and arrangement are the Contractor’s responsibility. The Contractor shall
check latest Architectural Drawings and locate light switches from same where door swings are
different from Electrical Drawings.
END OF SECTION
10-31-2025 CONSTRUCTION DOCUMENTS ELECTRICAL GENERAL REQUIREMENTS

26 0010-9



TMP Architecture, Inc. TMP 25024E
Peter Basso Associates, Inc. PBA2025.0273.00

SECTION 26 0519 - CONDUCTORS AND CABLES

PART 1 GENERAL ...t st et e e e e r e st see e s e s e 1
1.01 RELATED DOCUMENTS ..ottt ettt ettt st senn e e e e enn e e nanee e 1
T.02 SUMMARY et e et e e st e e st e et e e e e R e e et e e s e e e e e e e e nne e 1
1.03 ACTION SUBMITTALS ...t e r e s e s en e s e e s emn e e e seneeenes 1
1.04 INFORMATIONAL SUBMITTALS ... 1
1.05 QUALITY ASSURANCE . ... .o s s 1

PART 2 PRODUGCTS ...t s e s e e s s e e s st e e s eae e e s emre e e ssnee s enneeesanneeas 1
2.01 COPPER BUILDING WIRE ......coiiiitiiiiieitie ettt sttt sttt 1
2.02 CONNECTORS AND SPLICES .......ooiiiiiiiti ettt 2

PART 3 EXECUTION ...ttt ettt ettt st e et e et e e e e r e e e s ae e s ne e naeeeane e 2
3.01 CONDUCTOR MATERIAL APPLICATIONS ...ttt 2
3.02 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING

METHODS ...ttt e s bt e ea et e e b e e e ea e e e bt e e an et e nan e e e anr e e e nanee e 2
3.03 INSTALLATION OF CONDUCTORS AND CABLES ........oii i 2
3.04 CONNECTIONS ...t e e e e st e e e sa e e s ese e e s anre e e snn e e e snreeesaneeens 3
3.05 IDENTIFICATION ... .o e s s e s m e e e e e e e sme e e e emree e saneeeas 3
3.06 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS ............... 3
3.07 FIELD QUALITY CONTROL ...t e e 3

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY
A. Section includes:
1. Building wires and cables rated 600V and less.
2. Connectors, splices, and terminations rated 600 V and less.
1.03 ACTION SUBMITTALS
A. Submit letter of compliance (intent) for copper building wire.
1.04 INFORMATIONAL SUBMITTALS
A. Field Quality-Control Test Reports.
1.05 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

B.  Comply with NFPA 70.
PART 2 PRODUCTS
2.01  COPPER BUILDING WIRE

A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with an
overall insulation layer or jacket, or both, rated 600 V or less.

B. Standards:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.
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2.02

A.

2. Conductor and Cable Marking: Comply with wire and cable marking according to UL's
"Wire and Cable Marking and Application Guide."

Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 for
stranded conductors.

Conductor Insulation:

1. Type THHN/THWN-2: Comply with UL 83.
2. Type XHHW-2: Comply with UL 44.
CONNECTORS AND SPLICES

Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.

PART 3 EXECUTION

3.01 CONDUCTOR MATERIAL APPLICATIONS

A. Refer to application schedule on the drawings

B. Feeders and Branch Circuits: Solid or stranded for No. 12 AWG and smaller; stranded for No. 10
AWG and larger.

C. Each feeder shall be of the same conductor and insulation material (phase, neutral, and parallel).

D. Use conductor not smaller than 14 AWG for 120V control circuits.

E. Where equipment is listed for use with copper conductors only, use copper conductors for the
entire length of feeder.

3.02 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS
A. Refer to application schedule on the drawings
3.03 INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

B. Complete raceway installation between conductor and cable termination points according to
Section 26 0533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and
cables.

C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and
follow surface contours where possible.

F. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."
Neatly train and lace wiring inside boxes, equipment, and panelboards.

H. Provide a separate neutral conductor for each circuit unless multi-wire branch circuits are
specifically indicated on the drawings.

l. Electrical Contractor shall be responsible for de-rating of conductors as required by N.E.C. when
more than three current carrying conductors are installed in a single raceway or cable. Neutral
conductors shall be considered current carrying conductors.

J. Between support, hangers and termination no more than 3" deflection from the bottom of the
cable to a horizontal line between the support/hanger or termination.
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K. Do not route conductors across roof without prior approval from engineer.

3.04 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A.

B. Make splices and taps that are compatible with conductor material and that possess equivalent
or better mechanical strength and insulation ratings than un-spliced conductors.

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

D. Clean conductor surfaces before installing lugs and connectors.

E. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible
temperature rise.

F. Use solderless pressure connectors with insulating covers for copper conductor splices and taps,
8 AWG and larger.

G. Use piercing connector with insulating covers for conductor splices and taps, 8 AWG and larger
only for taps to existing feeders. Do not use piercing connectors in new construction.

H. Use Sta-Kon connectors to terminate stranded conductors #10 AWG and smaller to screw
terminals.

l. Use insulated spring wire connectors with plastic caps (wire nuts) for copper conductor splices
and taps, 10 AWG and smaller. Push-in style connectors are not permitted.

J. Provide lugs suitable for bussing and conductor material used.

K. Use appropriately sized compression pin adapters to make terminations at equipment where
equipment lugs cannot accommodate conductors that are oversized for voltage drop or similar
conditions.

3.05 IDENTIFICATION

A. Identify and color-code conductors and cables according to Section 26 0553 "Identification for
Electrical Systems."

B. Identify each spare conductor at each end with identity number and location of other end of
conductor, and identify as spare conductor.

3.06 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with

requirements in Section 26 0533 "Raceways and Boxes."
3.07 FIELD QUALITY CONTROL
A. Perform the following field quality control tests in accordance with Division 26 Section “Electrical
Testing”.
1. Description: Test all feeders rated 100 A and above.
2. Visual and Mechanical Inspection
a. Inspect cables for physical damage and proper connection in accordance with the
one line diagram.
b. Test cable mechanical connections with an infrared survey.
C. Check cable color-coding against project Specifications and N.E.C. requirements.
3. Electrical Tests
a. Perform insulation resistance test on each conductor with respect to ground and
adjacent conductors. Applied potential to be 1000 volts dc for 1 minute.
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b. Perform continuity test to insure proper cable connection.
4. Test Values
a. Minimum insulation resistance values shall be not less than fifty mega-ohms.

B. Test Reports: Prepare a written report to record the following:

1. Test procedures used.
2. Test results that comply with requirements.
3. Test results that do not comply with requirements and corrective action taken to achieve
compliance with requirements.
END OF SECTION
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SECTION 26 0526 - GROUNDING AND BONDING

PART 1 GENERAL ...t st et e e e e r e st see e s e s e 1
1.01 RELATED DOCUMENTS ..ottt ettt ettt st senn e e e e enn e e nanee e 1
T.02 SUMMARY et e et e e st e e st e et e e e e R e e et e e s e e e e e e e e nne e 1
1.08 REFERENQGES ... . ottt e et e e e s em e e e e s ane e e e saneeeenes 1
1.04 ACTION SUBMITTALS ... e e e eme e e s e 2
1.05 INFORMATIONAL SUBMITTALS ... 2
1.06 CLOSEOUT SUBMITTALS ... e 2
1.07 QUALITY ASSURANCE. ..ottt st sb e e 2

PART 2 PRODUGTS ...ttt ettt sttt s bt e et h et e e e e b e e e e b e e e b e e s ae e s neesaeeeenee e 2
2.01 MANUFACTURERS ... ..ottt st ettt ettt e r e e r e sne e 2
2.02 GROUNDING CONDUCTORS .......oooiiiiiiienee et s 3
2.03 CONNECTOR PRODUCGTS ...ttt st 3
2.04 GROUNDING ELECTRODES.........oiiiiiiiiiiie ittt st 3

PART 3 EXECUTION ...ttt ettt ettt e e st e st e e st e e sa e e e s e e e enre e e seneeesnneeesaneeens 4
3.01 EQUIPMENT GROUNDING....... .ottt e e snee e 4
3.02 CONNECTIONS ...t e s r e e s s e e s me e e s emre e e smee e e emreeeaaneeeas 4
3.03 INSTALLATION . ..t e s m e e s s e e e me e e s emn e e e sme e e e emreeesnneeeas 5
3.04 UNDERGROUND DISTRIBUTION SYSTEM GROUNDING .........oooiiiii e 6
3.05 FIELD QUALITY CONTROL ... 6
3.06 GRADING AND PLANTING ..ottt ittt ettt s sae e e e st esneesree 7

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes grounding of electrical systems and equipment. Grounding requirements
specified in this Section may be supplemented by special requirements of systems described in
other Sections.

B. Related Sections include the following:
1. Division 26 Section “Electrical General Requirements”.
2. Division 26 Section “Conductors and Cables”.
1.03 REFERENCES
A. ASTM B 3: Specification for Soft or Annealed Copper Wire.

B. ASTM B 8: Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard
or Soft.

C. ASTM B 33: Specification for Tinned Soft or Annealed Copper Wire for Electrical Purposes.

D. ASTM B 187: Specification for Copper, Bus Bar, Rod, and Shapes and General Purpose Rod,
Bar, and Shapes.

E. IEEE 81: Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials
of a Ground System.

F. IEEE 142: Grounding of Industrial and Commercial Power Systems.

G. IEEE 1100 — 1992: Recommended Practice for Powering and Grounding Sensitive Electronic
Equipment.

H. IEEE C2: National Electrical Safety Code.
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1.04

>

1.05

1.06

1.07

C.
D.

E.

NETA MTS - 2001: Maintenance Testing Specifications.

NFPA 70: National Electrical Code.

NFPA 70B: Recommended Practice for Electrical Equipment Maintenance.

TIA/EIA 607: Commercial Building Grounding and Bonding Requirements Standard.
UL 467: Grounding and Bonding Equipment.

UL 486 A: Wire Connectors and Soldering Lugs for Use with Copper Conductors.
ACTION SUBMITTALS

Product Data: For the following:

1. Ground rods.

2. Exothermic Connectors

3. Compression-type connectors.

INFORMATIONAL SUBMITTALS

Field Quality Control Test Reports: Submit written test reports to include the following:
1. Test procedures used.

2. Test results that comply with requirements.

3. Results of failed tests and corrective action taken to achieve test results that comply with
requirements.

4, Indicate overall system resistance to ground.

5. Indicate overall Telecommunications system resistance to ground.
CLOSEOUT SUBMITTALS

Project Record Documents

1. Submit under provisions of Division 26 “Electrical General Requirements”.

2. Accurately record actual locations of grounding electrodes and connections to building
steel.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

1. Comply with UL 467.

Comply with NFPA 70; for overhead-line construction and medium-voltage underground
construction, comply with IEEE C2.

Comply with NFPA 780 and UL 96 when interconnecting with lightning protection system.

Comply with ANSI/TIA/EIA-607 “Standard for Commercial Building Grounding and Bonding
Requirements for Telecommunications”.

Comply with ANSI/IEEE 1100 -1992 “Powering and Grounding Sensitive Electronic Equipment”.

PART 2 PRODUCTS

2.01

A.

MANUFACTURERS

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

1. Grounding Conductors and Cables:
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a. Refer to Division 26 Section “Conductors and Cables”.
2. Grounding Rods:
a. American Electric-Blackburn.

b. Apache Grounding/Erico Inc.
C. Chance/Hubbell.

3. Mechanical Connectors:
a. American Electric-Blackburn.
b. Burndy.
C. Chance/Hubbell.
4. Exothermic Connections:
a. Cadweld.
5. Compression-type Connectors:

a. Burndy HyGround

b. Blackburn EZ Ground.

C. Panduit.
2.02 GROUNDING CONDUCTORS
For insulated conductors, comply with Division 26 Section "Conductors and Cables."
Material: Copper.
Equipment Grounding Conductors: Insulated with green-colored insulation.
Grounding Electrode Conductors: Stranded cable.

Underground Conductors: Bare, stranded, copper unless otherwise indicated.

mmoow>»

Bare Copper Conductors: Comply with the following:

1. Solid Conductors: ASTM B 3.

2. Assembly of Stranded Conductors: ASTM B 8.

G. Copper Bonding Conductors: As follows:

1. Bonding Conductor: Stranded copper conductor; size per the NEC.

2. Bonding Jumper: Bare copper tape, braided bare copper conductors, terminated with
copper ferrules; size per the NEC.

3. Tinned Bonding Jumper: Tinned-copper tape, braided copper conductors, terminated with
copper ferrules; size per the NEC.

2.03 CONNECTOR PRODUCTS

A. Comply with IEEE 837 and UL 467; listed for use for specific types, sizes, and combinations of
conductors and connected items.

B. Bolted Connectors: Bolted-pressure-type connectors, or compression type.

C. Welded Connectors: Exothermic-welded type, in kit form, and selected for the specific application
per manufacturer's written instructions.

D. Compression-Type Connectors: Pure, wrought copper, per ASTM B187.
2.04 GROUNDING ELECTRODES
A. Ground Rods: Copper-clad steel.
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1. Size: 5/8 in diameter.
2. Length: 120 inches].

PART 3 EXECUTION

3.01

A.

3.02

EQUIPMENT GROUNDING

Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment grounding
conductors, unless specific types, larger sizes, or more conductors than required by NFPA 70 are
indicated.

Use only copper conductors for both insulated and bare grounding conductors in direct contact
with earth, concrete, masonry, crushed stone, and similar materials.

Underground Grounding Conductors: No. 2/0 AWG minimum. Bury at least 24 inches below
grade or bury 12 inches above duct bank when installed as part of the duct bank.

In raceways, use insulated equipment grounding conductors. Install equipment grounding
conductors in all feeders and circuits. Terminate each end on suitable lugs, bus or bushing.

1. Where existing branch circuits are using conduit as equipment grounding conductor and
are extended, provide grounding bushing on existing conduit and provide new equipment
grounding conductor with new branch circuit.

Install equipment grounding conductors in all feeders and circuits. Terminate each end on suitable
lugs, bus or bushing.

Nonmetallic Raceways: Install an equipment grounding conductor in nonmetallic raceways unless
they are designated for telephone or data cables.

Metal Poles Supporting Outdoor Lighting Fixtures: Provide a separate equipment grounding
conductor with supply branch-circuit conductors. Bond pole and foundation reinforcing steel to
equipment ground conductor.

Verify specific equipment grounding requirements with the manufacturer’'s recommendations.
CONNECTIONS

General: Make connections so galvanic action or electrolysis possibility is minimized. Select
connectors, connection hardware, conductors, and connection methods so metals in direct
contact will be galvanically compatible.

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make
contact points closer to order of galvanic series.

Make connections with clean, bare metal at points of contact.

Make aluminum-to-steel connections with stainless-steel separators and mechanical
clamps.

4, Make aluminum-to-galvanized steel connections with tin-plated copper jumpers and
mechanical clamps.

5. Coat and seal connections having dissimilar metals with inert material to prevent future
penetration of moisture to contact surfaces.

Exothermic-Welded Connections: Use for connections to structural steel and for underground
connections, except those at test wells. Comply with manufacturer's written instructions. Welds
that are puffed up or that show convex surfaces indicating improper cleaning are not acceptable.

Equipment Grounding Conductor Terminations

1. Use solderless pressure connectors with insulating covers for copper conductor splices
and taps, 8 AWG and larger.
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3.03

2. Use insulated spring wire connectors with plastic caps for copper conductor splices and
taps, 10 AWG and smaller.

Noncontact Metal Raceway Terminations: If metallic raceways terminate at metal housings
without mechanical and electrical connection to housing, terminate each conduit with a grounding
bushing. Connect grounding bushings with a bare grounding conductor to grounding bus or
terminal in housing. Bond electrically noncontinuous conduits at entrances and exits with
grounding bushings and bare grounding conductors, unless otherwise indicated.

Tighten screws and bolts for grounding and bonding connectors and terminals according to
manufacturer's published torque-tightening values. If manufacturer's torque values are not
indicated, use those specified in UL 486A.

Compression-Type Connections: Use hydraulic compression tools to provide correct
circumferential pressure for compression connectors. Connections shall be non-reversible. Use
tools and dies recommended by connector manufacturer. Provide embossing die code or other
standard method to make a visible indication that a connector has been adequately compressed
on grounding conductor.

Moisture Protection: If insulated grounding conductors are connected to ground rods or grounding
buses, insulate entire area of connection and seal against moisture penetration of insulation and
cable.

INSTALLATION

Equipotential Ground: Interconnect grounding electrodes to form one, electrically continuous,
equipotential grounding electrode system. Grounding electrodes to be interconnected include:

1. Metal In-Ground Support Structure.
2. Concrete Encased Electrode.
3. Ground Rods.

Metal in-ground support structure in direct contact with the earth vertically for 10 feet (3.0 m) or
more, with or without concrete encasement: Provide insulated copper grounding conductors, in
conduit, from building's main service equipment, or grounding bus, to at least one metal in-ground
support structure, or as otherwise indicated. Connect grounding conductors to metal in-ground
support structure by exothermic welds. Bond metal grounding conductor conduit or sleeve to
conductor at each end.

Concrete Encased Electrode: Fabricate in accordance with NFPA 70:

1. Provide a minimum of 20 feet of bare copper conductor not smaller than No. 4 AWG. If
concrete foundation is less than 20 feet long, coil excess conductor within the base of the
foundation.

Bond grounding conductor to reinforcing steel in at least four locations and to anchor bolts.

Extend grounding conductor below grade and connect to building grounding grid or to a
grounding electrode external to concrete.

Ground Rods: Install at least three rods spaced at least one-rod length from each other and
located at least the same distance from other grounding electrodes.

1. Verify that final backfill and compaction has been complete before driving ground rods.

2. Drive ground rods until tops are 2 inches below finished floor or final grade, unless
otherwise indicated.

3. Interconnect ground rods with grounding electrode conductors. Use exothermic welds or
non-reversing compression-type connectors, except at test wells and as otherwise
indicated. Make connections without exposing steel or damaging copper coating.
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E.

3.04

3.05

Grounding Conductors: Route along shortest and straightest paths possible, unless otherwise
indicated. Avoid obstructing access or placing conductors where they may be subjected to strain,
impact, or damage. Install in conduit where routed above grade.

1. Aluminum and copper-clad aluminum conductors shall not be used in direct contact with
masonry, within 18 inches of the earth, or where subject to corrosive conditions.

Bonding Straps and Jumpers: Install so vibration by equipment mounted on vibration isolation
hangers and supports is not transmitted to rigidly mounted equipment. Use exothermic-welded
connectors or non-reversing compression-type connectors for outdoor locations, unless a
disconnect-type connection is required; then, use a bolted clamp. Bond straps directly to the basic
structure taking care not to penetrate any adjacent parts. Install straps only in locations accessible
for maintenance.

Separately Derived AC Power Systems: Ground separately-derived ac power system neutrals
including distribution transformers to grounding electrodes per NFPA 70.

Equipment Grounding: Provide a permanent and continuous bonding of conductor enclosures,
equipment frames, power distribution equipment ground busses, cable trays, metallic raceways,
and other non-current carrying metallic parts of the electrical system.

Bond together metal building elements not attached to grounded structure; bond to ground.
Provide a flexible braid bonding jumper at each set of columns at expansion joints.
UNDERGROUND DISTRIBUTION SYSTEM GROUNDING

Pad-Mounted Transformers and Switches: Install two ground rods and counterpoise circling pad.
Ground pad-mounted equipment and noncurrent-carrying metal items associated with
transformers/substations by connecting them to underground cable and grounding electrodes.
Use not less than a No. 2 AWG conductor for counterpoise and for taps to equipment ground pad.
Bury counterpoise not less than 18 inches below grade and 6 inches from the foundation.

FIELD QUALITY CONTROL

Testing: Perform the following field quality control tests in accordance with Division 26 section
“Electrical Testing”

1. Inspect grounding and bonding system conductors and connections for tightness and
proper installation and for compliance with the Drawings and Specifications.

2. After installing grounding system but before permanent electrical circuitry has been
energized, test for compliance with requirements.

a. Test completed grounding system at each location where a maximum ground-
resistance level is specified, at service disconnect enclosure grounding terminal.

b. Measure ground resistance not less than two full days after the last trace of
precipitation, and without the soil being moistened by any means other than natural
drainage or seepage and without chemical treatment or other artificial means of
reducing natural ground resistance.

o} Perform tests, by the fall-of-potential method according to IEEE 81. Instrumentation
utilized shall be as defined in Section 12 of IEEE 81 and shall be specifically
designed for ground impedance testing. Provide sufficient spacing so that curves
flatten in the 62% area of the distance between the item under test and the current
electrode.

3. Provide drawings locating each ground rod and ground rod assembly and other grounding
electrodes, identify each by letter in alphabetical order, and key to the record of tests and
observations. Include the number of rods driven and their depth at each location and
include observations of weather and other phenomena that may affect test results.
Describe measures taken to improve test results.
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Equipment Rated 500 kVA and Less: 10 ohms.

Equipment Rated 500 to 1000 kVA: 5 ohms.

Equipment Rated More Than 1000 kVA: 3 ohms.

Substations and Pad-Mounted Switching Equipment: 5 ohms.

Manhole Grounds: 10 ohms.

-~ ® a0 oo

The telecommunications grounding system shall have a maximum resistance of 1
ohm as measured from the TMGB ground to earth ground.

4. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify
Architect promptly and include recommendations to reduce ground resistance.

3.06 GRADING AND PLANTING

A. Restore surface features, including vegetation, at areas disturbed by Work of this Section.
Reestablish original grades, unless otherwise indicated. If sod has been removed, replace it as
soon as possible after backfilling is completed. Restore areas disturbed by trenching, storing of
dirt, cable laying, and other activities to their original condition. Include application of topsoil,
fertilizer, lime, seed, sod, sprig, and mulch. Comply with Division 2 Section "Landscaping."
Maintain restored surfaces. Restore disturbed paving as indicated.

END OF SECTION
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PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY
A. This Section includes the following:
1. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.
1.03 DEFINITIONS
A. EMT: Electrical metallic tubing.
IMC: Intermediate metal conduit.
C. RMC: Rigid metal conduit.
1.04 PERFORMANCE REQUIREMENTS

A. Delegated Design: Design supports for multiple raceways, including comprehensive engineering
analysis by a qualified professional engineer, using performance requirements and design criteria
indicated.

w

B. Design supports for multiple raceways capable of supporting combined weight of supported
systems and its contents.

C. Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

D. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads calculated
or imposed for this Project, with a minimum structural safety factor of five times the applied force.

1.05 ACTION SUBMITTALS
A. Product Data: For the following:

1. Steel slotted support systems.
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1.06 QUALITY ASSURANCE
A. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding
Code - Steel."
B. Comply with NFPA 70.
1.07 COORDINATION
A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 03.
B. Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items are

specified in Division 07 Section "Roof Accessories."

PART 2 PRODUCTS

2.01 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field
assembly.

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

a. Allied Tube & Conduit; a part of Atkore International.
b. B-Line, by Eaton.

C. GS Metals Corp.

d. Pentair Electrical & Fastening Solutions.

e. Thomas & Betts Corporation.

f. Unistrut; a part of Atkore International.

g. Wesanco, Inc.

2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.

3. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.

4, Channel Dimensions: Selected for applicable load criteria.

B. Raceway and Cable Supports: As described in NECA 1 and NECA 101.

C. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for
types and sizes of raceway or cable to be supported.

D. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded
body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser
conduits. Plugs shall have number, size, and shape of conductor gripping pieces as required to
suit individual conductors or cables supported. Body shall be malleable iron.

E. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates, shapes,
and bars; black and galvanized.

F. Mounting, Anchoring, and Attachment Components: ltems for fastening electrical items or their
supports to building surfaces include the following:

1. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in hardened
portland cement concrete with tension, shear, and pullout capacities appropriate for
supported loads and building materials in which used.

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

the following:
10-31-2025 CONSTRUCTION DOCUMENTS HANGERS AND SUPPORTS
FOR ELECTRICAL SYSTEMS

26 0529-2



TMP Architecture, Inc. TMP 25024E

Peter Basso Associates, Inc. PBA2025.0273.00
1) B-Line by Eaton.
2) Empire Tool and Manufacturing Co., Inc.
3) Hilti Inc.
4) ITW Ramset/Red Head; a division of lllinois Tool Works, Inc.

2.02

A.

B.

5) MKT Fastening, LLC.

2. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS
Type 18; complying with MFMA-4 or MSS SP-58.

3. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for attached
structural element.

4, Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.
5. Toggle Bolts: All-steel springhead type.

6. Hanger Rods: Threaded steel.

FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of
supported equipment.

Materials: Comply with requirements in Division 05 Section "Metal Fabrications" for steel shapes
and plates.

PART 3 EXECUTION

3.01 APPLICATION

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical
equipment and systems except if requirements in this Section are stricter.

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for EMT,
IMC, and RMC as required by NFPA 70 or as scheduled in NECA 1. Minimum rod size shall be 1/4
inch in diameter.

C. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support
system, sized so capacity can be increased by at least 25 percent in future without exceeding
specified design load limits.

1. Secure raceways and cables to these supports with:
a. Two-bolt conduit clamps
b. Single-bolt conduit clamps
C. Single-bolt conduit clamps using spring friction action for retention in support channel.

D. Support single runs of MC cable using spring-steel clamps from suspended ceiling hangers,
hanger wire or building structure at intervals not to exceed three feet. Do not support MC cable
from ceiling grid.

3.02 SUPPORT INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
Article.

B. Raceway Support Methods: In addition to methods described in NECA 1, EMT may be supported
by openings through structure members, as permitted in NFPA 70.

C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will
be adequate to carry present and future static loads within specified loading limits. Minimum
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static design load used for strength determination shall be weight of supported components plus
200 Ib.

D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten
electrical items and their supports to building structural elements by the following methods unless
otherwise indicated by code:

1. To Wood: Fasten with lag screws or through bolts.

2. To New Concrete: Bolt to concrete inserts.

3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor
fasteners on solid masonry units.
To Existing Concrete: Expansion anchor fasteners.

5. To Steel:
a. Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and

nuts.

b. Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69
C. Spring-tension clamps.
To Light Steel: Sheet metal screws.
Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers,
and other devices on slotted-channel support systems attached to substrate.

E. Slotted support systems applications:

1. Indoor dry and damp Locations: Painted Steel
2. Outdoors and interior wet locations: Galvanized Steel

F. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

G. Do not fasten supports to floor decks, roof decks, pipes, ducts, mechanical equipment, or conduit.

H. Obtain permission from Architect/Engineer before using powder-actuated anchors.

l. Obtain permission from Architect/Engineer before drilling or cutting structural members.

J. Fabricate supports from structural steel or steel channel. Rigidly weld members or use hexagon
head bolts to present neat appearance with adequate strength and rigidity. Use spring lock
washers under all nuts.

K. Install surface-mounted cabinets and panelboards with minimum of four anchors.

L. In wet and damp locations use steel channel supports to stand cabinets and panelboards one inch
off wall.

M. Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed in
hollow partitions.

N. The Contractor shall replace all supports and channels that sag, twist, and/or show signs of not
providing proper structural support, to the equipment, it is intended for, as determined by the
Owner and Architect/Engineer. All costs associated with replacing supports and steel channels
shall be incurred by the Contractor.
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3.03 INSTALLATION OF FABRICATED METAL SUPPORTS
A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-fabricated
metal supports.
B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to
support and anchor electrical materials and equipment.
C. Field Welding: Comply with AWS D1.1/D1.1M.
3.04 CONCRETE BASES
A. Provide concrete bases for all floor mounted electrical equipment.
B. Provide concrete bases for all exterior, grade level electrical equipment, and where indicated.
C. Base/Pad Construction:
1. Construct per manufacturer's recommendations for particular equipment, including
suggested piers and dowel rods.
2. Interior concrete bases shall have a minimum depth of 4” unless other indicated or
recommended by the manufacturer.
3. Exterior concrete bases shall have a minimum depth of 8” unless other indicated or
recommended by the manufacturer.
4, Construct concrete bases for primary and secondary power distribution equipment per
requirements of the electrical utility, where submitted for its review.
D. Anchor equipment to base per both supports and equipment manufacturer’s instructions.
E. Coordinate conduit openings and sleeve locations in base with requirements of equipment to be

supported.

END OF SECTION
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PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY
A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.
B. Related Sections include the following:
1. Division 26 “Hangers and Supports for Electrical Systems” for concrete bases.
1.03 DEFINITIONS

A. EMT: Electrical metallic tubing.

B. ENT: Electrical nonmetallic tubing.

C. FMC: Flexible metal conduit.

D. IMC: Intermediate metal conduit.

E. LFMC: Liquidtight flexible metal conduit.

F. LFNC: Liquidtight flexible nonmetallic conduit.

G. RNC: Rigid nonmetallic conduit.

H. PVC: Polyvinyl Chloride.

l. HDPE: High Density Polyethylene.

J. RTRC: Reinforced Thermosetting Resin Conduit
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1.04 ACTION SUBMITTALS
A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.
1.05 QUALITY ASSURANCE
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.
B. Comply with NFPA 70.

PART 2 PRODUCTS

2.01 METAL CONDUIT AND TUBING

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

following:

1. AFC Cable Systems, Inc.

2. Alflex Inc.

3. Allied Tube Triangle Century.

4, Anamet Electrical, Inc.; Anaconda Metal Hose.

5. International Metal Hose.

6. Electri-Flex Co

7. Grinnell Co./Tyco International; Allied Tube and Conduit Div.
8. LTV Steel Tubular Products Company — Manhattan/CDT/Cole-Flex.
9. Maverick.

10. O-Z Gedney; unit of General Signal.

11.  Wheatland.

B. Rigid Steel Conduit: ANSI C80.1.

C. IMC: ANSI C80.6.

D. PVC-Coated Steel Conduit: PVC-coated rigid steel conduit or IMC.

1. Comply with NEMA RN 1.
2. Coating Thickness: 0.040 inch, minimum.

E. EMT: ANSI C80.3.

F. FMC: Zinc-coated steel.

G. LFMC: Flexible steel conduit with PVC jacket.

H. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:
NEMA FB 1; listed for type and size raceway with which used, and for application and
environment in which installed.

1. Fittings for EMT: Steel, compression type.
2. Coating for Fittings for PVC-Coated Conduit: Minimum thickness, 0.040 inch, with
overlapping sleeves protecting threaded joints.
2.02 NONMETALLIC CONDUIT AND TUBING

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
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American International.

Anamet Electrical, Inc.; Anaconda Metal Hose.
Arnco Corp.

Cantex Inc.

Certainteed Corp.; Pipe and Plastics Group.
Condux International.

ElecSys, Inc.

Electri-Flex Co.

Integral.

10. Kor-Kap.

11.  Lamson and Sessions: Carlon Electrical Products.
12.  Manhattan/CDT/Cole-Flex.

13.  RACO; Division of Hubbell, Inc.

14.  Scepter.

15.  Spiralduct, Inc./AFC Cable Systems, Inc.

16. Thomas & Betts Corporation.

© N o o bk~ b=

©

B. ENT: NEMA TC 13.

C. RNC: NEMA TC 2, Schedule 40 and Schedule 80 PVC.

D. ENT and RNC Fittings: NEMA TC 3; match to conduit or tubing type and material.

E. LFNC: UL 1660.

F. HDPE: UL 651, ASTM D 3350, ASTM D 1248 Schedule 40.

G. RTRC: Comply with UL 2515A and NEMA TC 14.

2.03 METAL WIREWAYS

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

1. Hoffman.
2. Square D.

B. Material and Construction: Sheet metal sized and shaped as indicated, NEMA 3R.

C. Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for
complete system.

D. Select features, unless otherwise indicated, as required to complete wiring system and to
comply with NFPA 70.

E. Wireway Covers: Screw-cover type.

F. Finish: Manufacturer's standard enamel finish.

2.04 BOXES, ENCLOSURES, AND CABINETS

A. Sheet Metal Outlet and Device Boxes: NEMA OS 1. Shall be used within walls or ceiling.

B. Cast-Metal Outlet and Device Boxes: NEMA FB 1, Type FD, with gasketed cover. Shall be used
in all exposed, non-recessed, locations.
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C.

Cast-Metal Pull and Junction Boxes: NEMA FB 1, cast aluminum with gasketed cover. Shall be
used in areas exposed to water.

D. Cabinets: NEMA 250, Type 1, galvanized steel box with removable interior panel and
removable front, finished inside and out with manufacturer's standard enamel. Hinged door in
front cover with flush latch and concealed hinge. Key latch to match panelboards. Include metal
barriers to separate wiring of different systems and voltage and include accessory feet where
required for freestanding equipment.

2.05 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING

A. Description: Comply with ANSI/SCTE 77.

1. Color of Frame and Cover: Gray or Green.

2. Configuration: Units shall be designed for flush burial and have open bottom, unless
otherwise indicated.

3. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural
load rating consistent with enclosure.

Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

5. Cover Legend: Molded lettering, "ELECTRIC", “COMMUNICATIONS” or as indicated for
each system service.

6. Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering ducts
for secure, fixed installation in enclosure wall.

7. Handholes 12 inches wide by 24 inches long and larger shall have inserts for cable racks
and pulling-in irons installed before concrete is poured.

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and
aggregate, bound together with polymer resin, and reinforced with steel or fiberglass or a
combination of the two.

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

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

a. Hubbell: Quazite

b. Armorcast Products Company.

C. Carson Industries LLC.

d. CDR Systems Corporation.

e. NewBasis.

f. Christy Concrete Products.
2.06 GROUT

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for
application and a 30-minute working time.

2.07 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES

A. Handhole and Pull-Box Prototype Test: Test prototypes of handholes and boxes for compliance
with SCTE 77. Strength tests shall be for specified tier ratings of products supplied.
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1. Strength tests of complete boxes and covers shall be by either an independent testing
agency or manufacturer. A qualified registered professional engineer shall certify tests
by manufacturer.

2. Testing machine pressure gages shall have current calibration certification complying
with ISO 9000 and ISO 10012, and traceable to NIST standards.

PART 3 EXECUTION

3.01 RACEWAY APPLICATION
A. Provide raceways in interior and exterior locations in accordance with the “Raceway Application
Matrix” included on the drawings.
B. Boxes and Enclosures, Exterior Aboveground: NEMA 250, Type 3R.
C. Boxes, Enclosures, and Handholes:

1. Handholes and Pull Boxes in Driveway, Parking Lot, and Off-Roadway Locations, Subject
to Occasional, Non-deliberate Loading by Heavy Vehicles: Polymer concrete, SCTE 77,
Tier 15 structural load rating.

2. Handholes and Pull Boxes in Sidewalk and Similar Applications with a Safety Factor for
Non-deliberate Loading by Vehicles: Polymer-concrete units, SCTE 77, Tier 8 structural
load rating.

D. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4, stainless steel in
damp or wet locations.

E. Minimum Raceway Size: 3/4-inch trade size.

F. Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings, unless
otherwise indicated.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with that
material. Patch and seal all joints, nicks, and scrapes in PVC coating after installing
conduits and fittings. Use sealant recommended by fitting manufacturer.

3. EMT: Use compression, cast-metal fittings. Comply with NEMA FB 2.10.

Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with
NEMA FB 2.20.
G. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.
3.02 INSTALLATION
A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements
on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits.
Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and
number of floors.
B. Complete raceway installation before starting conductor installation.
C. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical

Systems."

D. Install temporary closures to prevent foreign matter from entering raceways.
E. Protect stub-ups from damage where conduits rise through floor slabs. Arrange so curved
portions of bends are not visible above the finished slab.
F. Make bends and offsets so ID is not reduced. Keep legs of bends in the same plane and keep
straight legs of offsets parallel, unless otherwise indicated.
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G.

Install no more than the equivalent of three 90-degree bends in any conduit run except for
control wiring conduits, for which fewer bends are allowed. Support within 12 inches of changes
in direction.

Support conduit within 12 inches of enclosures to which attached.

Install exposed raceways parallel or at right angles to nearby surfaces or structural members
and follow surface contours as much as possible.

1. Run parallel or banked raceways together on common supports.

2. Make parallel bends in parallel or banked runs. Use factory elbows only where elbows
can be installed parallel; otherwise, provide field bends for parallel raceways.

Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings
to protect conductors, including conductors smaller than No. 4 AWG.

Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes
or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal
bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated
throat metal grounding bushings on service conduits.

Install raceways square to the enclosure and terminate at enclosures with locknuts. Install
locknuts hand tight plus 1/4 turn more.

Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter
or a guide to make cut straight and perpendicular to the length.

Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
listed compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

Where raceways are terminated with threaded hubs, screw raceways or fittings tightly into hub
so end bears against wire protection shoulder. Where chase nipples are used, align raceways
so coupling is square to box; tighten chase nipple so no threads are exposed.

Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-Ib tensile strength. Leave at least 12 inches of slack at each end of pull wire.

Communications and Signal Cabling Systems Raceways: In addition to above requirements,
install raceways in maximum lengths of 150 feet and with a maximum of two 90-degree bends
or equivalent. Separate lengths with pull or junction boxes where necessary to comply with
these requirements.

1. Electrical condulet (LB’s) are not permitted.

2 Conduits shall have no more than two 90 degree bends between pull points or pull boxes.
3. Conduits shall contain no continuous sections longer than 150 ft. without a pull point/box.
4

Conduit for fiber cabling shall have a bend radius of at least 10 times the internal
diameter.

5. Conduit for copper cabling less than 2” shall have a bend radius of at least 6 times the
internal diameter. Conduit for copper cabling 2” and larger shall have a bend radius of at
least 10 times the internal diameter.

6. All conduit ends shall have an insulated bushing.

Stub-up Connections: Extend conduits through concrete floor for connection to freestanding
equipment. Install with an adjustable top or coupling threaded inside for plugs set flush with
finished floor. Extend conductors to equipment with rigid steel conduit; FMC may be used
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6 inches above the floor. Install screwdriver-operated, threaded plugs flush with floor for future
equipment connections.

T. Expansion-Joint Fittings:

1. Install in each run of aboveground RNC that is located where environmental temperature
change may exceed 30 deg F and that has straight-run length that exceeds 25 feet.
Install in each run of aboveground RMC conduit that is located where environmental
temperature change may exceed 100 deg F and that has straight-run length that exceeds
100 feet.

2. Install type and quantity of fittings that accommodate temperature change listed for each
of the following locations:

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature change.

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature change.

C. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F
temperature change.

d. Attics: 135 deg F temperature change.

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot
of length of straight run per deg F of temperature change for PVC conduits. Install
fitting(s) that provide expansion and contraction for at least 0.000078 inch per foot of
length of straight run per deg F of temperature change for metal conduits.

4, Install expansion fittings at all locations where conduits cross building or structure
expansion joints.

5. Install each expansion-joint fitting with position, mounting, and piston setting selected
according to manufacturer's written instructions for conditions at specific location at time
of installation. Install conduit supports to allow for expansion movement.

u. Flexible Conduit Connections: Comply with NEMA RV3. Use maximum of 72 inches of flexible
conduit for equipment subject to vibration, noise transmission, or movement; and for all motors.
Use LFMC in damp or wet locations. Install separate ground conductor across flexible
connections.

V. Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.

W. Install hinged-cover enclosures and cabinets plumb. Support at each corner.

X. Provide a pull box (a handhole for outdoor applications) for each conduit run that exceeds 250
feet. Provide two pull boxes (handholes for outdoor applications) for runs that exceed 500 feet.

3.03 INSTALLATION OF UNDERGROUND CONDUIT

A. Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench
bottom as specified in Division 2 Section "Earthwork" for pipe less than 6 inches in
nominal diameter.

Install backfill as specified in Division 2 Section "Earthwork."

3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end of
conduit run, leaving conduit at end of run free to move with expansion and contraction as
temperature changes during this process. Firmly hand tamp backfill around conduit to
provide maximum supporting strength. After placing controlled backfill to within 12 inches
of finished grade, make final conduit connection at end of run and complete backfilling
with normal compaction as specified in Division 2 Section "Earthwork."
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4, Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and
at building entrances through the floor.

a. Couple steel conduits to ducts with adapters designed for this purpose, and
encase coupling with 3 inches of concrete.

b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel
conduit horizontally a minimum of 60 inches from edge of equipment pad or
foundation. Install insulated grounding bushings on terminations at equipment.

5. Warning Planks: Bury warning planks approximately 12 inches above direct-buried
conduits, placing them 24 inches o.c. Align planks along the width and along the
centerline of conduit.

3.04 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with
connecting conduits to minimize bends and deflections required for proper entrances.

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from
1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.

C. Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of
other enclosures 1 inch above finished grade.

D. Install handholes and boxes with bottom below the frost line, 42” below grade.

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and
insulators, as required for installation and support of cables and conductors and as indicated.
Select arm lengths to be long enough to provide spare space for future cables, but short enough
to preserve adequate working clearances in the enclosure.

F. Field-cut openings for conduits according to enclosure manufacturer's written instructions. Cut
wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings to
be used, and seal around penetrations after fittings are installed.

3.05 PROTECTION

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are

without damage or deterioration at time of Substantial Completion.
1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.
2. Repair damage to PVC or paint finishes with matching touchup coating recommended by
manufacturer.
3.06 CLEANING

A. After completing installation of exposed, factory-finished raceways and boxes, inspect exposed

finishes and repair damaged finishes.
END OF SECTION
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PART 1 GENERAL
1.01 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY
A This Section includes the following:
1 Identification for raceway and metal-clad cable.
2 Identification for conductors and communication and control cable.
3 Underground-line warning tape.
4. Warning labels and signs.
5 Equipment identification labels.
6 Miscellaneous identification products.
1.03 QUALITY ASSURANCE
A. Comply with NFPA 70.
B. Comply with 29 CFR 1910.145.
1.04 COORDINATION

A Coordinate identification names, abbreviations, colors, and other features with requirements in the Contract
Documents, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual,
and with those required by codes, standards, and 29 CFR 1910.145. Use consistent designations throughout
Project.

B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where
devices are to be applied.

C. Coordinate installation of identifying devices with location of access panels and doors.
D. Install identifying devices before installing acoustical ceilings and similar concealment.
PART 2 PRODUCTS
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2.01 RACEWAY AND METAL-CLAD CABLE IDENTIFICATION MATERIALS
A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each
raceway and cable size.
B. Color for Printed Legend:
1. Power Circuits: Black letters on an orange field.
2. Legend: Indicate system or service and voltage, if applicable.
C. Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and chemical-resistant
coating and matching wraparound adhesive tape for securing ends of legend label.
2.02 CONDUCTOR, COMMUNICATION AND CONTROL CABLE IDENTIFICATION MATERIALS
A Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches
wide.
B. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine
printed by thermal transfer or equivalent process.
2.03 UNDERGROUND-LINE WARNING TAPE
A Description: Permanent, bright-colored, continuous-printed, polyethylene tape.
1. Not less than 6 inches wide by 4 mils thick.
2. Compounded for permanent direct-burial service.
3. Embedded continuous metallic strip or core.
4, Printed legend shall indicate type of underground line.
2.04 WARNING LABELS AND SIGNS
A. Comply with NFPA 70 and 29 CFR 1910.145.
B. Self-Adhesive Warning Labels: Factory printed, multicolor, pressure-sensitive adhesive labels, configured for
display on front cover, door, or other access to equipment, unless otherwise indicated.
C. Warning label and sign shall include, but are not limited to, the following legends:
1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS
MULTIPLE POWER SOURCES."
2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN FRONT OF
ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."
2.05 EQUIPMENT IDENTIFICATION LABELS
A. Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw mounting. Black letters on a
white background. Minimum letter height shall be 3/8 inch .
B. Outdoor Equipment Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height
shall be 1 inch.
2.06 MISCELLANEOUS IDENTIFICATION PRODUCTS
A. Cable Ties: Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties.
1. Minimum Width: 3/16 inch.
2 Tensile Strength: 50 Ib, minimum.
3. Temperature Range: Minus 40 to plus 185 deg F.
4 Color: Black, except where used for color-coding.
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B. Paint: Paint materials and application requirements are specified in Division 9 painting Sections.

C. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine screws with
nuts and flat and lock washers.

PART 3 EXECUTION
3.01 APPLICATION

A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service and Feeders More Than 400 A:
Identify with orange self-adhesive vinyl label.

B. Accessible Raceways and Cables of Auxiliary Systems: Identify the following systems with color-coded, self-
adhesive vinyl tape applied in bands:

1. Security System: Blue and yellow.

2. Telecommunication System: Green and yellow.

3. Control Wiring: Green and red.

C. Power-Circuit Conductor Identification: For conductors No. 1/0 AWG and larger in vaults, pull and junction
boxes, manholes, and handholes use color-coding conductor tape and marker tape. Identify source and
circuit number of each set of conductors. For single conductor cables, identify phase in addition to the above.

D. Branch-Circuit Conductor Identification: Where there are conductors for more than three branch circuits in
same junction or pull box, use marker tape. Identify each ungrounded conductor according to source and
circuit number as indicated on Drawings. Identify control circuits by control wire number as indicated on shop
drawings.

E. Branch-Circuit Conductor Identification: Mark junction box covers in indelible ink with the panel and breaker
numbers of other circuits contained within.

F. Conductor Identification: Locate at each conductor at panelboard gutters, pull boxes, outlet and junction
boxes, and each load connection or termination point.

G. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, signal, sound,
intercommunications, voice, and data connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull points.
Identify by system and circuit designation.

2. Use system of marker tape designations that is uniform and consistent with system used by
manufacturer for factory-installed connections.

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and Operation and
Maintenance Manual.

H. Locations of Underground Lines: Identify with underground-line warning tape for power, lighting,
communication, and control wiring and optical fiber cable. Install underground-line warning tape for both
direct-buried cables and cables in raceway.

l. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Comply with
29 CFR 1910.145 and apply self-adhesive warning labels. Identify system voltage with black letters on an
orange background. Apply to exterior of door, cover, or other access.

1. Equipment with Multiple Power or Control Sources: Apply to door or cover of equipment including, but
not limited to, the following:

a. Power transfer switches.
b. Controls with external control power connections.

2. Equipment Requiring Workspace Clearance According to NFPA 70: Unless otherwise indicated,
apply to door or cover of equipment but not on flush panelboards and similar equipment in finished
spaces.
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J. Equipment Identification Labels: On each unit of equipment, install unique designation label that is consistent
with wiring diagrams, schedules, and Operation and Maintenance Manual. Apply labels to disconnect
switches and protection equipment, central or master units, control panels, control stations, terminal
cabinets, and racks of each system. Systems include power, lighting, control, communication, signal,
monitoring, and alarm systems unless equipment is provided with its own identification.

1. Labeling Instructions:
a. Indoor Equipment: Engraved, laminated acrylic or melamine label mechanically secured.
b. Outdoor Equipment: Stenciled.

c. Elevated Components: Increase sizes of labels and letters to those appropriate for viewing

from the floor.
2. Equipment to Be Labeled: If included on project. All items may not be on project.

a. Panelboards, electrical cabinets, and enclosures.

b. Access doors and panels for concealed electrical items.

C. Electrical switchgear and switchboards.

d. Transformers.

e. Electrical substations.

f. Emergency system boxes and enclosures.

g. Motor-control centers.

h. Disconnect switches.

i. Enclosed circuit breakers.

j- Motor starters.

k. Variable Frequency Controllers

I Push-button stations.

m. Power transfer equipment.

n. Contactors.

0. Remote-controlled switches, dimmer modules, and control devices.

p. Battery inverter units.

q. Battery racks.

r. Power-generating units.

S. Voice and data cable terminal equipment.

t. Master clock and program equipment.

u. Intercommunication and call system master and staff stations.

V. Television/audio components, racks, and controls.

W. Fire-alarm control panel and annunciators.

X. Security and intrusion-detection control stations, control panels, terminal cabinets, and racks.

y. Monitoring and control equipment.

z Uninterruptible power supply equipment.
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aa. Terminals, racks, and patch panels for voice and data communication and for signal and
control functions.

bb.  Breakers or switches at distribution panels.

3.02 INSTALLATION

A Verify identity of each item before installing identification products.

B. Location:

1. Install identification materials and devices at locations for most convenient viewing without
interference with operation and maintenance of equipment.

2. Conduit Markers: Provide identification for each power conduit containing conductors rated 400A or
greater.

C. Apply identification devices to surfaces after completing finish work.

D. Self-Adhesive Identification Products: Clean surfaces before application, using materials and methods
recommended by manufacturer of identification device.

E. Attach nonadhesive signs and plastic labels with screws and auxiliary hardware appropriate to the location
and substrate.

F. System lIdentification Color Banding for Raceways and Cables: Each color band shall completely encircle
cable or conduit. Place adjacent bands of two-color markings in contact, side by side. Locate bands at
changes in direction, at penetrations of walls and floors, at 50-foot maximum intervals in straight runs, and at
25-foot maximum intervals in congested areas.

G. Color-Coding for Phase and Voltage Level Identification, 600 V and Less: Use the colors listed below for
ungrounded service, feeder, and branch-circuit conductors.

1. Color shall be factory applied or, for sizes larger than No. 10 AWG if authorities having jurisdiction
permit, field applied.

2. Colors for 208/120-V Circuits:

a. Phase A: Black.

b. Phase B: Red.

C. Phase C: Blue.

d. Grounded Conductor (Neutral): White.

3. Colors for 480/277-V Circuits:

a. Phase A: Brown.

b. Phase B: Orange.

C. Phase C: Yellow.

d. Ground Conductor (Neutral): Grey.

4, Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum distance of 6
inches from terminal points and in boxes where splices or taps are made. Apply last two turns of tape
with no tension to prevent possible unwinding. Locate bands to avoid obscuring factory cable
markings.

H. Underground-Line Warning Tape: During backfilling of trenches install continuous underground-line warning
tape directly above line at 6 to 8 inches below finished grade. Use multiple tapes where width of multiple
lines installed in a common trench or concrete envelope exceeds 16 inches overall.

l. Label information arrangement for 3 lines of text.

10-31-2025 CONSTRUCTION DOCUMENTS ELECTRICAL IDENTIFICATION

26 0553-5



TMP Architecture, Inc. TMP 25024E
Peter Basso Associates, Inc. PBA2025.0273.00

1. Line one shall describe the panel or equipment. Line one example: “DP-XX,” RP-XX,” “T-XX,” “EF-

XX, etc.
2. Line two shall describe the first disconnecting means feeding this panel or equipment. Line two
example: “Fed from DP-XX,” “Fed from RP-XX,” etc.
3. Line three indicates that location of the disconnecting means as identified in line two. Line three
example: “First Floor Elect. Rm #XXX.”
4, Line four shall include “Via T-XX” when panel or equipment is fed from a transformer.
J. Examples:
RP-1A EF-1 LP-1A
FED FROM DP-1A FED FROM MCC-1A LOCATED IN
ELECTRICAL ROOM A100 MECHANICAL ROOM F101 ELECTRICAL ROOM A100
VIAT-1A
K. Fusible Enclosed Switches and Distribution Equipment: Install self-adhesive vinyl label indicating fuse rating
and type on the outside of door on each fused switch.
L. Painted Identification: Prepare surface and apply paint according to Division 9 painting Sections.
M. Degrease and clean surface to receive nameplates.
N. Install nameplate and labels parallel to equipment lines.
0. Secure nameplate to equipment front using screws.
P. Secure nameplate to inside surface of door on panelboard that is recessed in finished locations.
Q. Identify conduit using field painting where required.
END OF SECTION
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SECTION 26 0573 - OVERCURRENT DEVICE COORDINATION STUDY/ARC FLASH HAZARD

ANALYSIS
PART 1 GENERAL ...ttt ettt ettt r ettt e bt e e sab e e e bt e e sa et e eat e e e sar et e seneeeaaneeenaneeens 1
1.01 RELATED DOCUMENTS ...ttt et e e e s e e e e 1
T.02 SCOPKE ...t e e e e e s e e e e s e e e 1
1.03 REFERENQGES ... .o e e s e e s e 1
1.04 ACTION SUBMITTALS ... s e e s e e s e e e e e 2
1.05 INFORMATIONAL SUBMITTALS ... e 2
1.06 QUALIFICATIONS ...ttt ettt et e e e e sb e e e nreenanes 2
1.07 COMPUTER SOFTWARE PROGRAMS ... .ottt e 3
PART 2 PRODUGTS ...ttt ettt ettt sttt s bt e st s e e et e et e e e e e r e e e e e s neesaneenaeesane e 3
2,01 STUDIES ...t st s e e st e s et e s e e e b e ene e r e e e e ne e 3
2.02 DATA COLLECTION ... .ottt e et r e s 3
2.03 SHORT-CIRCUIT AND PROTECTIVE DEVICE EVALUATION STUDY .....ccociiiiiiieiiee e, 3
2.04 PROTECTIVE DEVICE COORDINATION STUDY .....cuttiiiiieiiiie et 4
2.05 ARC FLASH HAZARD ANALYSIS ... ettt 5
2.06 REPORT SECTIONS ...t e e s e e e e 6
PART 3 EXECUTION ...t e e e s e e e s e e s e e e e s mn e e e emneeesaneeeas 7
3.01 FIELD ADJUSTMENT ... e e e e e 7
3.02 ARC FLASH WARNING LABELS ... ..o 7

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and General Provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification sections, apply to work of this section.

1.02 SCOPE

A. The contractor shall furnish short-circuit and protective device coordination studies as prepared
by the electrical equipment manufacturer.

B. The contractor shall furnish an Arc Flash Hazard Analysis Study per the requirements set forth in
NFPA 70E -Standard for Electrical Safety in the Workplace. The arc flash hazard analysis shall
be performed according to the IEEE 1584 equations that are presented in NFPA70E-2018, Annex
D prepared by the electrical equipment manufacturer.

C. The scope of the studies shall include all new distribution equipment supplied by the equipment
manufacturer under this contract as well as all directly affected existing distribution equipment at
the customer facility.

1.03 REFERENCES
A. Institute of Electrical and Electronics Engineers, Inc. (IEEE):

1. IEEE 141 — Recommended Practice for Electric Power Distribution and Coordination of
Industrial and Commercial Power Systems

2. IEEE 242 — Recommended Practice for Protection and Coordination of Industrial and
Commercial Power Systems

3. IEEE 399 — Recommended Practice for Industrial and Commercial Power System Analysis
IEEE 241 — Recommended Practice for Electric Power Systems in Commercial Buildings

5. IEEE 1015 — Recommended Practice for Applying Low-Voltage Circuit Breakers Used in
Industrial and Commercial Power Systems.

6. IEEE 1584 -Guide for Performing Arc-Flash Hazard Calculations
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B.

American National Standards Institute (ANSI):

1. ANSI C57.12.00 — Standard General Requirements for Liquid-Immersed Distribution,
Power, and Regulating Transformers

ANSI C37.13 — Standard for Low Voltage AC Power Circuit Breakers Used in Enclosures

3. ANSI C37.010 — Standard Application Guide for AC High Voltage Circuit Breakers Rated
on a Symmetrical Current Basis

4, ANSI C 37.41 — Standard Design Tests for High Voltage Fuses, Distribution Enclosed
Single-Pole Air Switches, Fuse Disconnecting Switches and Accessories.

C. The National Fire Protection Association (NFPA)
1. NFPA 70 -National Electrical Code, latest edition
2. NFPA 70E — Standard for Electrical Safety in the Workplace, latest edition.
1.04 ACTION SUBMITTALS
A. The short-circuit and protective device coordination studies shall be submitted to the design
engineer prior to receiving final approval of the distribution equipment shop drawings and/or prior
to release of equipment drawings for manufacturing. If formal completion of the studies may cause
delay in equipment manufacturing, approval from the engineer may be obtained for preliminary
submittal of sufficient study data to ensure that the selection of device and characteristics will be
satisfactory.
1.05 INFORMATIONAL SUBMITTALS
A. The results of the short-circuit, protective device coordination, and arc flash hazard analysis
studies shall be summarized in a final report. Report shall be provided on electronic media. All
literature shall be combined in one document and shall be properly bookmarked with all applicable
sections.
B. The report shall include the following sections:
1. Executive Summary.
2. Descriptions, purpose, basis and scope of the study.
3. Tabulations of circuit breaker, fuse and other protective device ratings versus calculated
short circuit duties.
4, Protective device time versus current coordination curves, tabulations of relay and circuit
breaker trip unit settings, fuse selection.
5. Fault current calculations including a definition of terms and guide for interpretation of the
computer printout.
6. Details of the incident energy and flash protection boundary calculations.
7. Recommendations for system improvements, where needed.
8. One-line diagram.
C. Arc flash labels shall be provided in full size representation in PDF format and submitted with the
study.
D. The report shall be signed and sealed by the Professional Engineer supervising the study.
1.06 QUALIFICATIONS
A. The short-circuit, protective device coordination and arc flash hazard analysis studies shall be
conducted under the supervision and approval of a Registered Professional Electrical Engineer
skilled in performing and interpreting the power system studies.
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B. The Registered Professional Electrical Engineer shall be a full-time employee of the equipment
manufacturer.

C. The Registered Professional Electrical Engineer shall have a minimum of five (5) years of
experience in performing power system studies and registered in the state where the project is
located.

D. The equipment manufacturer shall demonstrate experience with Arc Flash Hazard Analysis by
submitting names of at least ten actual arc flash hazard analysis it has performed in the past year.

1.07 COMPUTER SOFTWARE PROGRAMS
A. Computer Software Programs: Subject to compliance with requirements, provide products by one

of the following:
1. EDSA Micro Corporation.

2. SKM Systems Analysis, Inc.
3. ESA Inc.
4. CGI CYME.
5. Operation Technology, Inc.
PART 2 PRODUCTS
2.01 STUDIES

A. Contractor to furnish short-circuit and protective device coordination studies as prepared by
equipment manufacturer.

B. The contractor shall furnish an Arc Flash Hazard Analysis Study per NFPA 70E -Standard for
Electrical Safety in the Workplace, reference Article 130.3 and Annex D prepared by the
equipment manufacturer.

2.02 DATA COLLECTION

A. Contractor shall furnish all data as required by the power system studies. The Engineer
performing the short-circuit, protective device coordination and arc flash hazard analysis studies
shall furnish the Contractor with a listing of required data immediately after award of the contract.
The Contractor shall expedite collection of the data to assure completion of the studies as
required for final approval of the distribution equipment shop drawings and/or prior to the release
of the equipment for manufacturing.

B. Source combination may include present and future motors and generators.

C. Load data utilized may include existing and proposed loads obtained from Contract Documents
provided by Owner.

D. If applicable, include fault contribution of existing motors in the study. The Contractor shall obtain
required existing equipment data to satisfy the study requirements.

2.03 SHORT-CIRCUIT AND PROTECTIVE DEVICE EVALUATION STUDY

A. Use actual conductor impedances if known. If unknown, use typical conductor impedances based
on IEEE Standard 141-1993.

B. Transformer design impedances shall be used when test impedances are not available.

C. Provide the following:

1. Calculation methods and assumptions
2. Selected base per unit quantities
3. One-line diagram of the system being evaluated
10-31-2025 CONSTRUCTION DOCUMENTS OVERCURRENT DEVICE COORDINATION

STUDY/ARC FLASH HAZARD ANALYSIS
26 0573-3



TMP Architecture, Inc. TMP 25024E

Peter Basso Associates, Inc. PBA2025.0273.00
4. Source impedance data, including electric utility system and motor fault contribution
characteristics
5. Tabulations of calculated quantities
6. Results, conclusions, and recommendations.
D. Calculate short-circuit momentary and interrupting duties for a three-phase bolted fault at each:

1. Electric utility’s supply termination point
2. Incoming switchgear
3. Unit substation primary and secondary terminals
4. Low voltage switchgear
5. Motor control centers
6. Standby generators and automatic transfer switches
7. Branch circuit panelboards
8. Other significant locations throughout the system.
E. For grounded systems, provide a bolted line-to-ground fault current study for areas as defined for
the three-phase bolted fault short-circuit study.
F. Protective Device Evaluation:
1. Evaluate equipment and protective devices and compare to short circuit ratings
2. Adequacy of switchgear, motor control centers, and panelboard bus bars to withstand
short-circuit stresses
3. Notify design engineer in writing, of existing, circuit protective devices improperly rated for
the calculated available fault current.
2.04 PROTECTIVE DEVICE COORDINATION STUDY
A. Proposed protective device coordination time-current curves (TCC) shall be displayed on log-log
scale graphs.
B. Include on each TCC graph, a complete title and one-line diagram with legend identifying the
specific portion of the system covered.
C. Terminate device characteristic curves at a point reflecting maximum symmetrical or
asymmetrical fault current to which the device is exposed.
D. Identify the device associated with each curve by manufacturer type, function, and, if applicable,
tap, time delay, and instantaneous settings recommended.
E. Plot the following characteristics on the TCC graphs, where applicable:
1. Electric utility’s overcurrent protective device
2. Medium voltage equipment overcurrent relays
3. Medium and low voltage fuses including manufacturer's minimum melt, total clearing,
tolerance, and damage bands
4. Low voltage equipment circuit breaker trip devices, including manufacturer’'s tolerance
bands
5. Transformer full-load current, magnetizing inrush current, and ANSI through-fault
protection curves
Conductor damage curves
Ground fault protective devices, as applicable
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8. Pertinent motor starting characteristics and motor damage points, where applicable
9. Pertinent generator short-circuit decrement curve and generator damage point

2.05

10.  The largest feeder circuit breaker in each motor control center and applicable panelboard.

Provide adequate time margins between device characteristics such that selective operation is
provided, while providing proper protection.

For emergency and standby distribution paths, provide selective coordination tables to
demonstrate tested upstream/downstream breaker pairs selectively coordinate across the full
range of over currents, from overload to the maximum available fault current, and for the full range
of overcurrent protective device opening times associate with those fault currents.

ARC FLASH HAZARD ANALYSIS

The arc flash hazard analysis shall be performed according to the IEEE 1584 equations that are
presented in NFPA70E-2018, Annex D.

The flash protection boundary and the incident energy shall be calculated at all significant
locations in the electrical distribution system (switchboards, switchgear, motor-control centers,
panelboards, busway and splitters) where work could be performed on energized parts.

The Arc-Flash Hazard Analysis shall include all significant locations in 240 volt and 208 volt
systems fed from transformers equal to or greater than 125 kVA where work could be performed
on energized parts.

Safe working distances shall be based upon the calculated arc flash boundary considering an
incident energy of 1.2 cal/cm?2.

When appropriate, the short circuit calculations and the clearing times of the phase overcurrent
devices will be retrieved from the short-circuit and coordination study model. Ground overcurrent
relays should not be taken into consideration when determining the clearing time when performing
incident energy calculations

The short-circuit calculations and the corresponding incident energy calculations for multiple
system scenarios must be compared and the greatest incident energy must be uniquely reported
for each equipment location. Calculations must be performed to represent the maximum and
minimum contributions of fault current magnitude for all normal and emergency operating
conditions. The minimum calculation will assume that the utility contribution is at a minimum and
will assume a minimum motor contribution (all motors off). Conversely, the maximum calculation
will assume a maximum contribution from the utility and will assume the maximum amount of
motors to be operating. Calculations shall take into consideration the parallel operation of
synchronous generators with the electric utility, where applicable.

The incident energy calculations must consider the accumulation of energy over time when
performing arc flash calculations on buses with multiple sources. lterative calculations must take
into account the changing current contributions, as the sources are interrupted or decremented
with time. Fault contribution from motors and generators should be decremented as follows:

1. Fault contribution from induction motors should not be considered beyond 3-5 cycles.

2. Fault contribution from synchronous motors and generators should be decayed to match
the actual decrement of each as closely as possible (e.g. contributions from permanent
magnet generators will typically decay from 10 per unit to 3 per unit after 10 cycles).

For each equipment location with a separately enclosed main device (where there is adequate
separation between the line side terminals of the main protective device and the work location),
calculations for incident energy and flash protection boundary shall include both the line and load
side of the main breaker.
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When performing incident energy calculations on the line side of a main breaker (as required per
above), the line side and load side contributions must be included in the fault calculation.

J. Mis-coordination should be checked amongst all devices within the branch containing the
immediate protective device upstream of the calculation location and the calculation should utilize
the fastest device to compute the incident energy for the corresponding location.

K. Arc Flash calculations shall be based on actual overcurrent protective device clearing time.
Maximum clearing time will be capped at 2 seconds based on IEEE 1584-2002 section B.1.2.
Where it is not physically possible to move outside of the flash protection boundary in less than 2
seconds during an arc flash event, a maximum clearing time based on the specific location shall
be utilized.

2.06 REPORT SECTIONS

A. Input data shall include, but not be limited to the following:

1. Feeder input data including feeder type (cable or bus), size, length, number per phase,
conduit type (magnetic or non-magnetic) and conductor material (copper or aluminum).

2. Transformer input data, including winding connections, secondary neutral-ground
connection, primary and secondary voltage ratings, kVA rating, impedance, % taps and
phase shift.

3. Generation contribution data, (synchronous generators and Utility), including short-circuit
reactance (Xd), rated MVA, rated voltage, three-phase and single line-ground contribution
(for Utility sources) and X/R ratio.

4. Motor contribution data (induction motors and synchronous motors), including short-circuit
reactance, rated horsepower or kVA, rated voltage, and X/R ratio.

B. Short-Circuit Output Data shall include, but not be limited to the following reports:

1. Low Voltage Fault Report shall include a section for three-phase and unbalanced fault
calculations and shall show the following information for each applicable location:

a. Voltage

b. Calculated fault current magnitude and angle
C. Fault point X/R ratio

d. Equivalent impedance

2. Momentary Duty Report shall include a section for three-phase and unbalanced fault
calculations and shall show the following information for each applicable location:
a. Voltage
b Calculated symmetrical fault current magnitude and angle
C. Fault point X/R ratio
d Calculated asymmetrical fault currents

1) Based on fault point X/R ratio

2) Based on calculated symmetrical value multiplied by 1.6

3) Based on calculated symmetrical value multiplied by 2.7
e. Equivalent impedance

3. Interrupting Duty Report shall include a section for three-phase and unbalanced fault
calculations and shall show the following information for each applicable location:

a. Voltage
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b. Calculated symmetrical fault current magnitude and angle
C. Fault point X/R ratio
d. No AC Decrement (NACD) Ratio
e. Equivalent impedance
f. Multiplying factors for 2, 3, 5 and 8 cycle circuit breakers rated on a symmetrical
basis
g. Multiplying factors for 2, 3, 5 and 8 cycle circuit breakers rated on a total basis

Recommended Protective Device Settings:
1. Phase and Ground Relays:

a Current transformer ratio
b Current setting
C. Time setting
d Instantaneous setting
e Recommendations on improved relaying systems, if applicable.
2. Circuit Breakers:
a. Adjustable pickups and time delays (long time, short time, ground)
b. Adjustable time-current characteristic
C. Adjustable instantaneous pickup
d. Recommendations on improved trip systems, if applicable.

Incident energy and flash protection boundary calculations
Arcing fault magnitude

Protective device clearing time

Duration of arc

Arc flash boundary

Working distance

Incident energy

N o o kb=

Hazard Risk Category
8. Recommendations for arc flash energy reduction

PART 3 EXECUTION

3.01 FIELD ADJUSTMENT
A. The contractor shall adjust relay and protective device settings according to the recommended
settings table provided by the coordination study.
B. Make minor modifications to equipment as required to accomplish conformance with short circuit
and protective device coordination studies.
C. Notify design engineer in writing of any required major equipment modifications.
3.02 ARC FLASH WARNING LABELS
A. The contractor shall provide a 3.5 in. x 5 in. thermal transfer type label of high adhesion polyester
for each work location analyzed.
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B. All labels will be based on recommended overcurrent device settings and will be provided after
the results of the analysis have been presented to the owner and after any system changes,
upgrades or modifications have been incorporated in the system.

C. The label for equipment where arc incident energy is calculated shall include the following, at a
minimum:

Location designation
Nominal system voltage
Arc flash boundary
Incident energy

Working distance

o o kb=

Engineering report number, revision number and issue date.
D. The label for equipment where arc incident energy is not calculated shall include the following, at

a minimum:

1. Location designation

2. Nominal system voltage

3. Arc flash boundary from NFPA 70E 2018 Table 130.7(C) 15(a)

4, Arc flash PPE category from NFPA 70E 2018 Table 130.7(C) 15(a)
5. Engineering report number, revision number and issue date.

E. Labels shall be machine printed, with no field markings.

F. Arc flash labels shall be provided in the following manner and all labels shall be based on
recommended overcurrent device settings.

1. For each 480 and 208 volt panelboard, one arc flash label shall be provided.
2. For each motor control center, one arc flash label shall be provided.
3. For each low voltage switchboard, one arc flash label shall be provided.
4, For each switchgear, one flash label shall be provided.
5. For medium voltage switches one arc flash label shall be provided
G. Labels shall be field installed by the contractor.
END OF SECTION
10-31-2025 CONSTRUCTION DOCUMENTS OVERCURRENT DEVICE COORDINATION

STUDY/ARC FLASH HAZARD ANALYSIS
26 0573-8



TMP Architecture, Inc. TMP 25024E
Peter Basso Associates, Inc. PBA2025.0273.00
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PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and General Provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification sections, apply to work of this section.

B. Related Sections include the following:

Division 26 Section “Electrical General Requirements.”
Division 26 Section “Conductors and Cables.”

Division 26 Section “Grounding and Bonding.”

Division 26 Section “Panelboards.”

o > D=

Division 26 Section “Fuses.”
1.02 SECTION INCLUDES

A. Engage the services of a recognized corporately independent N.E.T.A. certified testing firm to
perform inspections and tests as specified herein.

B. The testing firm shall provide all material, equipment, labor, and technical supervision to
perform such tests and inspections.

C. It is the intent of these tests to assure that all tested electrical equipment is operational and
within industry and manufacturer's tolerances and is installed in accordance with design
Specifications.

D. The test and inspections shall determine suitability for energization.

E. Equipment to be tested and inspected shall be the equipment shown on the one line diagram
and schedules as required by part three of each individual Specification Section.

1.03 REFERENCES

A. All inspections and tests shall be in accordance with the latest version of the following codes
and standards except as provided otherwise herein.

1. National Electrical Manufacturer's Association - NEMA

2 American Society for Testing and Materials - ASTM

3. Institute of Electrical and Electronic Engineers - IEEE

4 InterNational Electrical Testing Association - NETA Acceptance Testing Specifications -
ATS-2017

5. InterNational Electrical Testing Association - NETA Maintenance Testing Specifications-
MTS-2015
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American National Standards Institute - ANSI C2: National Electrical Safety Code
State and Local Codes and Ordinances

Insulated Cable Engineers Association - ICEA

Association of Edison llluminating Companies - AEIC

Occupational Safety and Health Administration

42 0 © N

)

National Fire Protection Association - NFPA

a. ANSI/NFPA 70: National Electrical Code

b. ANSI/NFPA 70B: Electrical Equipment Maintenance

C. NFPA 70E: Electrical Safety Requirements for Employee Workplaces
d. ANSI/NFPA 101: Life Safety Code

1.04 QUALIFICATIONS

A. The testing firm shall be corporately independent and function as an unbiased testing authority,
professionally independent of the manufacturers, suppliers, and installers of equipment or
systems evaluated by the testing firm.

B. The testing firm shall be regularly engaged in the testing of electrical equipment devices,
installations, and systems.

C. The lead, on site, technical person and at least 50% of the on site crew shall be currently
certified by the InterNational Electrical Testing Association (NETA) or National Institute for
Certification in Engineering Technologies in Electrical Power Distribution System Testing.

D. The testing firm shall only utilize technicians who are regularly employed by the firm on a full-
time basis for testing services.

E. The Contractor shall submit proof of the above qualifications with bid proposal.

F. The terms test agency, test contractor, testing laboratory, test organization, or contractor test
company, shall be construed to mean the testing firm.

G. Acceptable Testing Firms:

1. Potomac Testing; Phone (248) 689-8980.
2. Utilities Instrumentation Services; Phone (734) 424-1200.
3. High Voltage Maintenance Corporation; Phone (248) 305-5596.
4, Powertech Services, Inc.; Phone (810) 720-2280.
5. Power Plus Engineering, Inc.; Phone (800) 765-3120.
6. Premier Power Maintenance, Inc.; (517) 230-6629.
1.05 PERFORMANCE REQUIREMENTS

A. The Electrical Contractor shall supply a suitable and stable source of electrical power to each
test site. The testing firm shall specify the power requirements.

B. The Electrical Contractor shall notify the testing firm when equipment becomes available for
acceptance tests. Work shall be coordinated to expedite project scheduling.

C. The testing firm shall notify the Owner's Representative prior to commencement of any testing.
D. Any system, material or workmanship, which is found defective on the basis of acceptance
tests, shall be reported to the Engineer. The Electrical Contractor shall correct all defects.

E. The testing firm shall maintain a written record of all tests and shall assemble and certify a final
test report.
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F.

Safety and Precautions

1. Safety practices shall include, but are not limited to, the following requirements:
Occupational Safety and Health Act.
Accident Prevention Manual for Industrial Operations, National Safety Council.
Applicable state and local safety operating procedures.

a
b
c
d. NETA Safety/Accident Prevention Program.
e Owner's safety practices.

f. National Fire Protection Association - NFPA 70E.

g American National Standards for Personnel Protection.

2. All tests shall be performed with apparatus de-energized except where otherwise
specifically required.

3. The testing firm shall have a designated safety representative on the project to supervise
operations with respect to safety.

1.06 TEST INSTRUMENT CALIBRATION
A. Test Instrument Calibration

1. The testing firm shall have a calibration program, which assures that all applicable test
instruments are maintained within rated accuracy.

2. The accuracy shall be directly traceable to the National Institute of Standards and
Technology.

3. Instruments shall be calibrated in accordance with the following frequency schedule:

a. Field instruments: Analog - 6 months maximum Digital - 12 months maximum

b. Laboratory instruments: 12 months

C. Leased specialty equipment: 12 months (Where accuracy is guaranteed by
Lessor)

Dated calibration labels shall be visible on all test equipment.

5. Records must be kept up-to-date which show date and results of instruments calibrated
or tested.

6. An up-to-date instrument calibration instruction and procedures shall be maintained for
each test instrument.

7. Calibrating standard shall be of higher accuracy than that of the instrument tested.

B. Field Test Instrument Standards

1. All equipment used for testing and calibration procedures shall exhibit the following
characteristics:

a. Maintained in good visual and mechanical condition.
b. Maintained in safe, operating condition.
C. Suitability of Test Equipment

1. All test equipment shall be in good mechanical and electrical condition.

2. Selection of metering equipment should be based on knowledge of the waveform of the
variable being measured. Digital multi-meters may be average of RMS sensing and may
include or exclude the dc component. When the variable contains harmonics of dc offset
and, in general, any deviation from a pure sine wave, average sensing, average
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measuring RMS scaled meters may be misleading. Use of RMS measuring meters is
recommended.

3. Field test metering used to check power system meter calibration must have any

1.07

accuracy higher than that of the instrument being checked.
Accuracy of metering in test equipment shall be appropriate for the test being performed.

5. Waveshape and frequency of test equipment output waveforms shall be appropriate for
the test and tested equipment.
TEST REPORTS

A test report shall be generated for each piece of major equipment or groups of equipment and
shall include the following:

1. A list of visual and mechanical inspections required by Division 26 Specification Sections
in a checklist or similar format.

2. Test reports, including test values where applicable, for all required electrical tests.
Clearly indicate where test values fall outside of the limits of recommended values.

3. Summary and interpretation of test results detailing problems located and recommended
corrective measures.

4, Record of infrared scan and photos showing potential problem locations.

5. Signed and dated by the testing firm field superintendent stating that all required tests
have been completed.

Test reports shall be furnished to the Architect/Engineer within 14 days of the completion each
test on an ongoing basis. Original copies of the reports shall be furnished directly to the
Architect/Engineer by the testing company prior to formal submittal via the Contractors.

PART 2 PRODUCTS (NOT APPLICABLE)
PART 3 EXECUTION

3.01 THERMOGRAPHIC SURVEY
A. Visual and Mechanical Inspection
1. Remove all necessary covers prior to scanning.
2. Inspect for physical, electrical, and mechanical condition.
B. Equipment to be Scanned
1. All components of the distribution system down to and including branch circuit
panelboards and motor control centers. Return 3 months after equipment has been
energized and loaded to do a final scan of all equipment.
C. Provide report indicating the following:
1. Problem area (location of "hot spot").
2. Temperature rise between "hot spot" and normal or reference area.
3. Cause of heat rise.
4, Phase unbalance, if present.
5. Areas scanned.
D. Test Parameters
1. Scanning distribution system with ability to detect 1°C between subject area and
reference at 30°C.
2. Equipment shall detect emitted radiation and convert detected radiation to visual signal.
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3. Infrared surveys should be performed during periods of maximum possible loading but
not less than twenty percent (20%) of rated load of the electrical equipment being
inspected.
E. Test Results
1. Interpretation of temperature gradients requires an experienced technician. Some
general guidelines are:
a. Temperature gradients of 37°F to 44.6°F indicate possible deficiency and warrant
investigation.
b. Temperature gradients of 44.6°f to 59°F indicate deficiency; repair as time permits.
C. Temperature gradients of 61°F and above indicate major deficiency; repair
immediately.
END OF SECTION
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SECTION 26 2416 - PANELBOARDS

PART 1 GENERAL ...t st et e e e e r e st see e s e s e 1
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1.04 ACTION SUBMITTALS ... e e e eme e e s e 1
1.05 INFORMATIONAL SUBMITTALS ... 2
1.06 CLOSEOUT SUBMITTALS ... e 2
1.07 QUALITY ASSURANCE. ..ottt st sb e e 2
1.08 PROJECT CONDITIONS ...ttt sttt 2
1.09 COORDINATION ...ttt e s e e b e e e te e see e e r e e neeeareenreesanes 3
1.10 EXTRAMATERIALS ...ttt et e n e e 3

PART 2 PRODUGTS ...ttt ettt s e e e m s esm e s e e s me e s ne e saeeeene e 3
2.01 MANUFACTURERS ... ..ottt ettt e et e s bt e e e esre e e nareeeneneas 3
2.02 MANUFACTURED UNITS ...ttt ettt 3
2.03 PANELBOARD SHORT-CIRCUIT RATING ......coiiiiiiiiieeii e 4
2.04 DISTRIBUTION PANELBOARDS ... ..o e 4
2.05 OVERCURRENT PROTECTIVE DEVICES. ... 4
2.06 ACCESSORY COMPONENTS AND FEATURES ...... .o 5

PART 3 EXECUTION ...t e s e e e s s e e e s mee e s emne e e sneeea 5
3,071 INSTALLATION ...ttt ettt b et b e st e b e s e e b e e st e e sbe e e e e e sbeeeaneenreea 5
3.02 IDENTIFICATION ... .ottt ettt ettt e e e s e b e st e e sbe e san e e saeeeaneenreeas 5
3.03 CONNEGCTIONS ... oottt et e st s b e s e e sbe e s ane e s aeeeaneesreeas 5
3.04 FIELD QUALITY CONTROL .....uoiiiieiieiie et e s 5
3.05 CLEANING ... .o st e e e e e s e e nree e 6

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes the following:

1. Distribution panelboards.

1.03 DEFINITIONS
EMI: Electromagnetic interference.
GFCI: Ground-fault circuit interrupter.
GFEP: Ground-fault equipment protection.
AFCI: Arc-fault circuit interrupter.
RFI: Radio-frequency interference.
RMS: Root mean square.
SPDT: Single pole, double throw.
1.04 ACTION SUBMITTALS

A. Product Data: For each type of panelboard, overcurrent protective device, surge protective
device, accessory, and component indicated. Include dimensions and manufacturers' technical
data on features, performance, electrical characteristics, ratings, and finishes.

B. Related Submittals:

®©mMmoow
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1.05

1.06

1.07

1.08

1. Provide overcurrent device coordination study to demonstrate proper overcurrent device
ratings, adjustments, and settings.

Shop Drawings: For each panelboard and related equipment.

1. Dimensioned plans, elevations, sections, and details. Show tabulations of installed
devices, equipment features, and ratings. Include the following:

a. Enclosure types and details for types other than NEMA 250, Type 1.

b Bus configuration, current, and voltage ratings.

C. Short-circuit current rating of panelboards and overcurrent protective devices.
d

Features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

2. Wiring Diagrams: Power, signal, and control wiring.
INFORMATIONAL SUBMITTALS

Field quality-control test reports including the following:

1. Test procedures used.

2. Test results that comply with requirements.

3. Results of failed tests and corrective action taken to achieve test results that comply with
requirements.

CLOSEOUT SUBMITTALS

Panelboard Schedules: For installation in panelboards. Submit final versions after load
balancing.

Operation and Maintenance Data: For panelboards and components to include in emergency,
operation, and maintenance manuals. In addition to items specified in Division 1, include the
following:

1. Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.

2. Time-current curves, including selectable ranges for each type of overcurrent protective
device.

QUALITY ASSURANCE

Source Limitations: Obtain panelboards, overcurrent protective devices, components, and
accessories through one source from a single manufacturer.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with NEMA PB 1.
Comply with NFPA 70.
PROJECT CONDITIONS

Environmental Limitations: Rate equipment for continuous operation under the following
conditions, unless otherwise indicated:

1. Ambient Temperature: Not exceeding 104 deg F.

2. Altitude: Not exceeding 6600 feet.

Service Conditions: NEMA PB 1, usual service conditions, as follows:
1. Ambient temperatures within limits specified.
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1.09

1.10

2. Altitude not exceeding 6600 feet.

Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging to
provide temporary electric service according to requirements indicated:

1. Notify Owner’'s representative no fewer than seven days in advance of proposed
interruption of electrical service.

2. Do not proceed with interruption of electrical service without written permission from
Owner’s representative.

COORDINATION

Coordinate layout and installation of panelboards and components with existing electrical and
other types of equipment, raceways and encumbrances to workspace clearance requirements.

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.
EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.

1. Keys: Six spares for each type of panelboard cabinet lock.

PART 2 PRODUCTS

2.01 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Panelboards, Overcurrent Protective Devices, Controllers, Contactors, and Accessories:

a. Eaton.

b. ABB.

C. Siemens Industries, Inc.

d. Square D by Schneider Electric

2.02 MANUFACTURED UNITS
A. Enclosures: Mounting as noted on panel schedules. NEMA PB 1, Type 1.
1. Rated for environmental conditions at installed location.
a. Outdoor Locations: NEMA 250, Type 3R.
2. Finishes:

a. Panels and Trim: Steel and galvanized steel, factory finished immediately after
cleaning and pretreating with manufacturer's standard two-coat, baked-on finish
consisting of prime coat and thermosetting topcoat.

b. Back Boxes: Galvanized steel.

3. Directory Card: With transparent protective cover, mounted in metal frame, inside
panelboard door.
B. Phase and Ground Buses:
1. Material: Hard-drawn copper, 98 percent conductivity.
2. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment ground
conductors; bonded to box.
C. Conductor Connectors: Suitable for use with conductor material.
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1. Main and Neutral Lugs: Mechanical type.
2. Ground Lugs and Bus Configured Terminators: Compression type.
D. Service Equipment Label: UL labeled for use as service equipment for panelboards with main

service disconnect switches.

E. Future Devices: Mounting brackets, bus connections, and necessary appurtenances required
for future installation of devices.
2.03 PANELBOARD SHORT-CIRCUIT RATING
A. Fully rated to interrupt symmetrical short-circuit current available at terminals.
2.04 DISTRIBUTION PANELBOARDS
A. Main bus bars, neutral and ground, shall be copper and sized in accordance with U.L.

Standards to limit temperature rise on any current carrying part to the maximums as indicated in

UL67.

B. Doors: Secured with vault-type latch with tumbler lock; keyed alike. Omit for fused-switch
panelboards.

C. Main Overcurrent Protective Devices: as indicated on drawings.

D. Branch Overcurrent Protective Devices:

1. For Circuit-Breaker Frame Sizes 125 A and Smaller: Bolt-on circuit breakers.

2. For Circuit-Breaker Frame Sizes Larger Than 125 A: Bolt-on circuit breakers; plug-in
circuit breakers where individual positive-locking device requires mechanical release for
removal.

3. Fused switches.

2.05 OVERCURRENT PROTECTIVE DEVICES
A. Molded-Case Circuit Breaker: NEMA AB 3, with interrupting capacity to meet available fault
currents.

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads,
and instantaneous magnetic trip element for short circuits.

a. Circuit Breakers 250A and Larger: Magnetic trip element with front-mounted, field-
adjustable trip setting with restricted access cover.
B. Molded-Case Circuit-Breaker Features and Accessories: Standard frame sizes, trip ratings, and
number of poles.

1. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor materials.

2. Application Listing: Appropriate for application; Type SWD for switching fluorescent
lighting loads;

3. Do not use tandem circuit breakers.

Provide lock on devices for circuit breakers when called out on panel schedules with
“LOD” designation.

5. Provide permanent padlockable handle for circuit breakers when called out on panel
schedules with “PL” designation.

C. Fused Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle.
D. Fuses are specified in Division 26 Section "Fuses."
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E. Circuit Breaker Selection for Transformer Primary Protection:
1. Circuit Breaker Selection for Transformer Primary Protection: Provide circuit breakers

with time-current characteristics to clear transformer inrush currents while still providing
protection for the ANSI through-fault protection curve. Provide circuit breakers with
adjustable magnetic trip or electronic trip units as necessary to provide time-current curve
shaping to achieve long time trip indicated on drawings, inrush coordination and damage
protection.

2.06 ACCESSORY COMPONENTS AND FEATURES

A. Provide permanent provisions for padlocking all overcurrent devices in Distribution
Panelboards. Provisions shall remain in place whether or not lock is installed.

PART 3 EXECUTION
3.01 INSTALLATION
A. Install panelboards and accessories according to NEMA PB 1.1.

B. Comply with mounting and anchoring requirements specified in Division 26 Section “Hangers
and Supports for Electrical Systems.”

C. Mount plumb and rigid without distortion of box. Mount recessed panelboards with fronts
uniformly flush with wall finish.

D. Install overcurrent protective devices and controllers.
1. Set field-adjustable switches and circuit-breaker trip ranges.
E. Install filler plates in unused spaces.

F. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing
load balancing.

3.02 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs as specified in Division 26 Section "Electrical Identification."

B. Create a directory to indicate installed circuit loads after balancing panelboard loads or created
by retrofitting. Obtain approval before installing. Use a computer or typewriter to create
directory; handwritten directories are not acceptable. Coordinate final directory room names and
numbers with Owner’s representative.

C. Panelboard Nameplates: Label each panelboard with engraved metal or laminated-plastic
nameplate mounted with corrosion-resistant screws.

3.03 CONNECTIONS
A. Ground equipment according to Division 26 Section "Grounding and Bonding."
B. Connect wiring according to Division 26 Section "Conductors and Cables."
3.04 FIELD QUALITY CONTROL
A. Prepare for acceptance tests as follows:

1. Test insulation resistance for each panelboard bus, component, connecting supply,
feeder, and control circuit.
2. Test continuity of each circuit.
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B.

3.05

Testing: Perform the following field quality control tests in accordance with Division 26 section
“Electrical Testing”

1.

Perform each electrical test and visual and mechanical inspection stated in NETA ATS,
Section 7.5 for switches and Section 7.6 for molded-case circuit breakers. Certify
compliance with test parameters. Perform electrical tests on all breakers and switches
200A and above or that constitute a component of an emergency distribution system.
Main circuit breakers in branch circuit panelboards 225A and below are not required to be
tested.

Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

Load Balancing: After Substantial Completion, but not more than 60 days after Final
Acceptance, measure load balancing and make circuit changes.

1.
2.

Measure as directed during period of normal system loading.

Perform load-balancing circuit changes outside normal occupancy/working schedule of
the facility and at time directed. Avoid disrupting critical 24-hour services such as fax
machines and on-line data processing, computing, transmitting, and receiving equipment.

After circuit changes, recheck loads during normal load period. Record all load readings
before and after changes and submit test records.

Tolerance: Difference exceeding 20 percent between phase loads, within a panelboard,
is not acceptable. Rebalance and recheck as necessary to meet this minimum
requirement.

Infrared Scanning: After Substantial Completion, but not more than 60 days after Final
Acceptance, perform an infrared scanning of each panelboard. Remove panel fronts so joints
and connections are accessible to portable scanner.

1. Instrument: Use an infrared scanning device designed to measure temperature or to
detect significant deviations from normal values. Provide calibration record for device.

2. Record of Infrared Scanning: Prepare a certified report that identifies panelboards
checked and describes scanning results. Include notation of deficiencies detected,
remedial action taken, and observations after remedial action.

CLEANING

On completion of installation, inspect interior and exterior of panelboards. Remove paint
splatters and other spots. Vacuum dirt and debris; do not use compressed air to assist in
cleaning. Repair exposed surfaces to match original finish.

END OF SECTION
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SECTION 26 2813 - FUSES
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1.06 PROJECT CONDITIONS ... s e s 2
1.07 COORDINATION ..ttt ettt h et et b e sae e et st e e te e sbe e e ar e e sbe e ereenneenanes 2
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PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY
A. This Section includes the following:
1. Cartridge fuses rated 600 V and less for use in switches, panelboards.
1.03 ACTION SUBMITTALS
A. Product Data: Include the following for each fuse type indicated:

1. Dimensions and manufacturer's technical data on features, performance, electrical
characteristics, and ratings.

B. Ambient Temperature Adjustment Information: If ratings of fuses have been adjusted to
accommodate ambient temperatures, provide list of fuses with adjusted ratings.

1. For each fuse having adjusted ratings, include location of fuse, original fuse rating, local
ambient temperature, and adjusted fuse rating.

2. Provide manufacturer's technical data on which ambient temperature adjustment
calculations are based.

1.04 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For fuses to include in emergency, operation, and
maintenance manuals.

1. In addition to items specified in Division 1 Section "Closeout Procedures," include the
following:

a. Let-through current curves for fuses with current-limiting characteristics.
b. Time-current curves, coordination charts and tables, and related data.
C. Ambient temperature adjustment information.
1.05 QUALITY ASSURANCE
A. Source Limitations: Obtain fuses from a single manufacturer.

10-31-2025 CONSTRUCTION DOCUMENTS FUSES
26 2813-1



TMP Architecture, Inc. TMP 25024E
Peter Basso Associates, Inc. PBA2025.0273.00

B.

1.06

A.

1.07

A.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with:

1. NEMA FU 1 — Low Voltage Cartridge Fuses.

2. NFPA 70 — National Electrical Code.

3. UL 198C — High-Interrupting-Capacity Fuses, Current-Limiting Types.
4. UL 198E — Class R Fuses.

5. UL 512 — Fuseholders.

PROJECT CONDITIONS

Where ambient temperature to which fuses are directly exposed is less than 40 deg F or more
than 100 deg F, apply manufacturer's ambient temperature adjustment factors to fuse ratings.

COORDINATION
Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size.

PART 2 PRODUCTS

2.01

A.

2.02

MANUFACTURERS

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

1. Cooper Bussmann, Inc.

2. Eagle Electric Mfg. Co., Inc.; Cooper Industries, Inc.
3. Ferraz Shawmut, Inc.

4. Tracor, Inc.; Littelfuse, Inc. Subsidiary.

CARTRIDGE FUSES

Characteristics: NEMA FU 1, nonrenewable cartridge fuse; class and current rating indicated;
voltage rating consistent with circuit voltage.

1. Service Entrance: Class RK1, time delay.

2. Feeders: Class RK1, time delay.

3. Motor Branch Circuits: Class RK1, time delay.
4. Other Branch Circuits: Class RK1, time delay.

PART 3 EXECUTION

3.01 EXAMINATION
A. Examine utilization equipment nameplates and installation instructions. Install fuses of sizes and
with characteristics appropriate for each piece of equipment.
B. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to
fuse ratings.
C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 INSTALLATION
A. Fuses shall be shipped separately. Any fuses shipped installed in equipment, shall be replaced
by the Electrical Contractor with new fuses as specified above prior to energization at no
additional expense to Owner. All fuses shall be stored in moisture free packaging at job site and
shall be installed immediately prior to energization of the circuit in which it is applied.
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B. Install fuses in fusible devices. Arrange fuses so rating information is readable without removing
fuse.
3.03 IDENTIFICATION
A. Install labels indicating fuse rating and type on outside of the door on each fused switch.
END OF SECTION
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SECTION 26 5668 - SPORTS LIGHTING
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1.07 ENVIRONMENTAL LIGHT CONTROL(INCLUDED FOR REFERENCE ONLY).......ccccvvcvieneenane. 5
1.08 LIFE-CYCLE COSTS(INCLUDED FOR REFERENCE ONLY)....coiiiiiiiiiiiieiieee e 5
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1.10 QUALITY ASSURANGCE.......c ettt 5
1.11 WARRANTY AND GUARANTEE(INCLUDED FOR REFERENCE ONLY) ......cociiiiiiiriiieeeee. 6

PART 2 PRODUGCTS ...ttt ettt sttt ettt e sttt e e bt e e s et e e bt e e sa b et e sat e e e aare e e neneeennneeenaneeens 6
2.01 MANUFACTURERS ...ttt ettt et e s r e s s e e enne e e nare e e neneas 6
2.02 LUMINAIRES AND LAMPS(INCLUDED FOR REFERENCE ONLY) ....ccoiiiiiiiiiiie e 6
2.03 SUPPORT STRUCTURES ... e 6
2.04 POWER DISTRIBUTION ...t 7
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2.07 SHOW LIGHT AND OR COLOR LUMINAIRES (ALTERNATE) .....cccociiiieiienii e 8

PART 3 EXECUTION ...ttt sttt et e e e e e r e e e e e s ae e s ne e saeeeane e 8
3,01 INSTALLATION . ...ttt ettt be e st e s be e s e e e s eeeeaneesreea 8
3.02 FIELD QUALITY CONTROL .....uiiiiiiie e s 8
3.03 DEMONSTRATION ... st re e s e esneesree e 9

PART 1 GENERAL

1.01 SPORTS LIGHTING EQUIPMENT PROCUREMENT
A. Dexter Community Schools to purchase Sports Lighting equipment directly from Musco. Awarded
contractor to coordinate with Musco and install sports lighting equipment providing a complete
operational system.
B. Musco Responsibilities:

1. Provide required foundations, poles, electrical enclosures, luminaires, wire harnesses, and
control cabinets.

2. Provide layout of pole locations and aiming diagram.

Provide stamped foundation designs based on soils that meet or exceed those of a Class 5
material as defined by 2018 IBC Table 1806.2.
4, Assist our installing subcontractor and ensure our responsibilities are satisfied.
C. Installing Contractor Responsibilities (General):

1. Pay all permitting fees and obtain the required electrical permitting.

2. Contact 811 for locating underground public utilities and then confirm they have been clearly
marked.

3. Contact the facility Construction Manager to confirm the existing private underground utilities
and irrigation systems have been located and are clearly marked to avoid damage from
construction equipment. Notify Construction Manager and repair damage to marked utilities.
Notify Construction Manager and Musco regarding damage which occurred to unmarked
utilities.
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Provide labor, equipment, and materials to offload equipment at jobsite per scheduled delivery.

Provide storage containers for material (including electrical components enclosures), as
needed.

6. Provide necessary waste disposal and daily cleanup.

7. Provide adequate security to protect Musco delivered products from theft, vandalism or
damage during the installation.

8. Keep all heavy equipment off playing fields when possible. Repair damage to grounds which
exceeds that which would be expected. Indentations caused by heavy equipment traveling over
dry ground would be an example of expected damage. Ruts and sod damage caused by
equipment traveling over wet grounds would be an example of damage requiring repair.

9. Provide startup and aiming as required to provide complete and operating sports lighting
system.

D. Installing Contractor Responsibilities (Foundations, Poles, and Luminaires):

1. Mark and confirm pole locations per the aiming diagram provided. If there are any issues,
immediately notify your Musco sales representative.

2. Provide labor, materials, and equipment to install (4) LSS foundations as specified on Layout
and per the stamped foundation drawings, if applicable.

Remove spoils and dispose of off site.

4. Provide labor, materials, and equipment to assemble Musco TLC-LED luminaires, electrical
component enclosures, poles, and pole harnesses.

5. Provide labor, equipment, and materials to erect (4) dressed LSS Poles and aim utilizing the
pole alignment beam.

E. Installing Contractor Responsibilities (Electrical):

1. Provide labor, materials, and equipment to install new electrical service panels.

2. Provide labor, materials, and equipment to install all underground conduit, wiring, pull boxes
etc. and terminate wiring as required.

3. Complete electrical installation per Musco Control System Summary and Musco Best
Practices: Supply Wiring Installation document. If there are any discrepancies between Musco
documents and electrical plans (if present), notify your Musco contact.

4. Underground splices are strongly discouraged. If underground splicing is required per the
electrical plans, use only listed connector systems, rated for wet locations.

F. Installing Contractor Responsibilities (Control Link Control and Monitoring):

1. Provide labor, equipment, and materials to install (1) Musco control and monitoring cabinet and
terminate all necessary wiring.

2. Provide a dedicated 120 V 20 A controls circuit.

3. Check all zones to make sure they work in both auto and manual mode.

4. Commission Control-Link by contacting Control-Link Central™ at 877-347-3319.

G. Installing Contractor Responsibilities (ALTERNATE Show Light and or Color Luminaires):

1. Provide labor, equipment, and materials to install (1) Musco communication cabinet and
terminate all necessary wiring.
2. Provide labor, equipment, and materials to install Color fixtures and terminate all necessary
wiring.
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3. Provide labor, equipment, and materials to install a Belden 7937A cable between contactor
cabinet and

1.02

1.03

1.04

communication cabinet.

Provide labor, equipment, and materials to install catS cable between touchscreen and
communication cabinet (6ft jumper cable included by Musco).

6. Commission touchscreen by contacting Control-Link Central™ at 877-347-3319.
RELATED DOCUMENTS

The Drawings and the general provisions of the Contract, Supplemental General Conditions, Division
01 Specification Sections, and other applicable Specification Sections, apply to each section of this
Project's specifications.

SUMMARY

Work covered by this section of the specifications shall conform to the contract documents,
engineering plans as well as state and local codes.

The purpose of these specifications is to define the lighting system performance and design standards
for Dexter Community Schools Al Ritt field using an LED lighting source. The manufacturer/contractor
shall supply lighting equipment to meet or exceed the standards set forth in these specifications.

The primary goals of this sports lighting project are:

1. Guaranteed Light Levels: Selection of appropriate light levels impact the safety of the players
and the enjoyment of spectators. Therefore light levels are guaranteed to not drop below
specified target values for a period of 25 years.

2. Environmental Light Control: It is the primary goal of this project to minimize spill light to
adjoining properties and glare to the players, spectators and neighbors. The LED design should
provide better control than a good HID design.

3. Life-cycle Cost: In order to reduce the operating budget, the preferred lighting system shall be
energy efficient and cost effective to operate. All maintenance costs shall be eliminated for the
duration of the warranty.

4, Control and Monitoring: To allow for optimized use of labor resources and avoid unneeded
operation of the facility, customer requires a remote on/off control system for the lighting
system. Fields should be proactively monitored to detect luminaire outages over a 25-year life
cycle. All communication and monitoring costs for 25-year period shall be included in the bid.

DEFINITIONS

CV: Coefficient of variation; a statistical measure of the weighted average of all relevant illumination
values for the playing area, expressed as the ratio of the standard deviation for all illuminance values
to the mean illuminance value.

Delegated-Design Submittals: Documents, including drawings, calculations, and material and product
specifications prepared as a responsibility of Contractor to obtain acceptance by Owner and
authorities having jurisdiction.

Horizontal Illuminance: Measurement in foot-candles, on a horizontal surface 36 inches above
ground, unless otherwise indicated.

LLD: Lamp lumen depreciation.
Luminaire: Complete lighting fixture, including ballast housing if provided.

NRTL: Nationally Recognized Testing Laboratory.
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G.

Target llluminance: Average maintained illuminance level, calculated by multiplying mean illuminance
by LLF.

H. UG: Uniformity gradient; the rate of change of illuminance on the playing field, expressed as a ratio
between the illuminances of adjacent measuring points on a uniform grid.

l. Vertical llluminance: Measurement in foot-candles, in two directions on a vertical surface, at an
elevation coinciding with plane height of horizontal measurements.

1.05 REFERENCES

A. 29 CFR - Labor, Chapter XVII — Occupational Safety and Health Administration, Department of Labor,
Part 1910 — “Occupational Safety and Health Standards,” Subpart A — “General,” Section 19 10.7 —
“Definition and Requirements for a Nationally Recognized Testing Laboratory.”:

B. AASHTO LTS-4: Interim to Standard Specifications for Structural Supports for Highway Signs,
Luminaires, and Traffic Signals.

C. ASTM A 123/A 123M: Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel
Products.

D. ASTM A 153/A 153M: Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.

E. IESNA Lighting Handbook: Reference and Application. 9t ed. 2000.

F. IESNA LM-5: Photometric Measurements of Area and Sports Lighting.

G. IESNA LM-47: Life Testing of High Intensity Discharge (HID) Lamps.

H. IESNA RP-6: Recommended Practice for Sports and Recreational Area Lighting.

l. NEMA 250: Enclosures for Electrical Equipment (1000 Volts Maximum).

J. NFPA 70: National Electrical Code

K. UL 1598: Luminaires.

L. American Sports Builders Association.

1.06 LIGHTING PERFORMANCE (INCLUDED FOR REFERENCE ONLY)

A. lllumination Levels and Design Factors: Playing surfaces shall be lit to an average target illumination
level and uniformity as specified in the chart below. Lighting calculations shall be developed, and field
measurements taken on the grid spacing with the minimum number of grid points specified below.
Appropriate light loss factors shall be applied and submitted for the basis of design. Average
illumination level shall be measured in accordance with the IESNA LM-5-04 (IESNA Guide for
Photometric Measurements of Area and Sports Lighting Installations). lllumination levels shall not to
drop below desired target values in accordance to IES RP-6-15, Page 2, Maintained Average
llluminance and shall be guaranteed for the full warranty period.

R Maximum to
Area_of Average Target lllumination Minimum Grid Points | Grid Spacing
Lighting Levels . . .
Uniformity Ratio
Al Ritt 50 foot-candles 2:1 72 30°'x30°

B. Color: The lighting system shall have a minimum color temperature of 5700K and a CRI of 75.

C. Mounting Heights: To ensure proper aiming angles for reduced glare and to provide better playability,
minimum mounting heights shall be as described below. Higher mounting heights may be required
based on photometric report and ability to ensure the top of the field angle is a minimum of 10 degrees
below horizontal.
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1.07

1.08

1.09

Al Ritt
# of Poles Pole Designation Pole Height
2 F1, F2 90’
2 F3, F4 80°

ENVIRONMENTAL LIGHT CONTROL(INCLUDED FOR REFERENCE ONLY)

Light Control Luminaires: All luminaires shall utilize spill light and glare control devices including, but
not limited to, internal shields, louvers and external shields. No symmetrical beam patterns are
accepted.

The first page of a photometric report for all luminaire types proposed showing horizontal and vertical
axial candle power shall be provided to demonstrate the capability of achieving the specified
performance. Reports shall be certified by a qualified independent testing laboratory with a minimum
of five years’ experience or by a manufacturer’s laboratory with a current accreditation under the
National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products. A
summary of the horizontal and vertical aiming angles for each luminaire shall be included with the
photometric report.

LIFE-CYCLE COSTS(INCLUDED FOR REFERENCE ONLY)

Manufacturer shall submit a 25-year life cycle cost calculation as outlined in the required submittal
information.

Preventative and Spot Maintenance: Manufacturer shall provide all preventative and spot
maintenance, including parts and labor for 25 years from the date of equipment shipment. Individual
outages shall be repaired when the usage of any field is materially impacted. Owner agrees to check
fuses in the event of a luminaire outage.

ELECTRICAL
Electric Power Requirements for the Sports Lighting Equipment:
1. Electric power: 480 Volt, 3 Phase.

2. Maximum total voltage drop: Voltage drop to the disconnect switch located on the poles shall
not exceed three (3) percent of the rated voltage.

Energy Consumption: The kW consumption for the field lighting system shall be:
1. Al Ritt 59 kW.

All drivers shall be mounted at or below 12'-0" above grade.

QUALITY ASSURANCE

Installer Qualifications: Manufacturer's authorized representative who is trained and approved for
installation of units required for this Project.

Manufacturer Qualifications: A qualified manufacturer. Maintain, within 50 miles of Project site, a
service center capable of providing training, parts, and emergency maintenance repairs.

1. Manufacturer's responsibilities include fabricating sports lighting and providing professional
engineering services needed to assume engineering responsibility.

2. Engineering Responsibility: Preparation of delegated-design submittals and comprehensive
engineering analysis by a qualified professional engineer.

Luminaire Photometric Data Testing Laboratory: Provided by manufacturers' laboratories that are
accredited under the National Volunteer Laboratory Accreditation Program for Energy Efficient
Lighting Products.
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D.

1.1

Field Testing Agency Qualifications: An independent testing agency that is accredited under the
National Volunteer Laboratory Accreditation Program for Energy Efficient Lighting Products, or an
NRTL as defined by OSHA in 29 CFR 1910.7, with the experience and capability to conduct field
testing according to IESNA LM-5.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended
use.

WARRANTY AND GUARANTEE(INCLUDED FOR REFERENCE ONLY)

25-Year Warranty: Each manufacturer shall supply a signed warranty covering the entire system
including poles for 25 years from the date of shipment. Warranty shall guarantee specified light levels.
Manufacturer shall maintain specifically-funded financial reserves to assure fulfillment of the warranty
for the full term. Warranty does not cover weather conditions events such as lightning or hail damage,
improper installation, vandalism or abuse, unauthorized repairs or alterations, or product made by
other manufacturers.

PART 2 PRODUCTS

2.01 MANUFACTURERS

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

1. Musco
2.02 LUMINAIRES AND LAMPS(INCLUDED FOR REFERENCE ONLY)

A. Luminaires: Listed and labeled, by an NRTL acceptable to authorities having jurisdiction, for
compliance with UL 1598 for installation in wet locations.

1. Doors, Frames, and Other Internal Access: Smooth operating, free from light leakage under
operating conditions, and arranged to permit relamping without using tools. Arrange doors,
frames, lenses, diffusers, and other pieces to prevent their accidental falling during relamping
and when secured in operating position. Door shall be removable for cleaning or replacing lens.
Exposed Hardware: Stainless-steel latches, fasteners, and hinges.

Spill-Light Control Devices: Internal louvers and external baffles furnished by manufacturer and
designed for secure attachment to specific luminaire.

4. Luminaires shall be bracket-mounted, full cutoff-type.

5. Lamps for Luminaires: LED.

2.03 SUPPORT STRUCTURES

A. Support-Structure Wind-Load Strength: Poles and other support structures, brackets, arms,
appurtenances, bases, anchorages, and foundations shall comply with AASHTO LTS-4 and shall be
certified by manufacturers to withstand steady winds up to 100 mph with a gust factor of 1.3 without
permanent deflection or whipping.

B. Support-Structure Seismic Strength: Poles or other support structures, brackets, arms,
appurtenances, base, anchorage, and foundation shall be designed to prevent separation of
components or fracture of poles, luminaire supports, or pole foundations during a seismic event.

C. Mountings, Fasteners, and Appurtenances:

1. Corrosion resistant, compatible with support components, and shall not cause galvanic action
at contact points.

a. Steel Components: Hot-dip galvanized after fabrication, complying with
ASTM A 123/A 123M.
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2.04

2.05

b. Mounting Hardware Fasteners: Hot-dip  galvanized, complying  with
ASTM A 153/A 153M.

Concrete for Pole Foundations: 3000-psi, 28-day minimum compressive strength. Concrete,
reinforcement, and formwork are specified in Division 3 Section "Cast-in-Place Concrete."

POWER DISTRIBUTION

Wiring Method for Feeders, Subfeeders, Branch Circuits, and Control Wiring: Underground
nonmetallic raceway; No. 8 AWG minimum conductor size for power wiring unless otherwise
indicated.

Electrical Enclosures Exposed to Weather: NEMA 250, Type 3R with hinged doors fitted with padlock
hasps.

POLE REQUIREMENTS
Pole Height: Pole height as indicated on the drawings.

Pole Locations: Manufacturer shall be responsible for exact location of poles and set-back from
playing field.

CONTROL
Instant On/Off Capabilities: System shall provide for instant on/off of luminaires.

Remote Lighting Control System: System shall allow owner and users with a security code to schedule
on/off system operation via a web site, phone, fax or email up to ten years in advance. Manufacturer
shall provide and maintain a two-way TCP/IP communication link. Trained staff shall be available 24/7
to provide scheduling support and assist with reporting needs.

1. The owner may assign various security levels to schedulers by function and/or fields. This
function must be flexible to allow a range of privileges such as full scheduling capabilities for
all fields to only having permission to execute “early off” commands by phone. Scheduling tool
shall be capable of setting curfew limits.

2. Controller shall accept and store 7-day schedules, be protected against memory loss during
power outages, and shall reboot once power is regained and execute any commands that
would have occurred during outage.

Remote Monitoring System: System shall monitor lighting performance and notify manufacturer if
individual luminaire outage is detected so that appropriate maintenance can be scheduled. The
controller shall determine switch position (manual or auto) and contactor status (open or closed).

Management Tools: Manufacturer shall provide a web-based database and dashboard tool of actual
field usage and provide reports by facility and user group. Dashboard shall also show current status
of luminaire outages, control operation and service. Mobile application will be provided suitable for
I0S, Android and Blackberry devices.

Hours of Usage: Manufacturer shall provide a means of tracking actual hours of usage for the field
lighting system that is readily accessible to the owner.

1. Cumulative hours: shall be tracked to show the total hours used by the facility
2. Report hours saved by using early off and push buttons by users.

Communication Costs: Manufacturer shall include communication costs for operating the controls and
monitoring system for a period of 10 years.

Lightning Protection: Manufacturer shall provide integrated lightning grounding via concrete encased
electrode grounding system as defined by NFPA 780 and be UL Listed per UL 96 and UL 96A. If
grounding is not integrated into the structure, the manufacturer shall supply grounding electrodes,
copper down conductors, and exothermic weld kits. Electrodes and conductors shall be sized as
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2.07

required by NFPA 780. The grounding electrode shall be minimum size of 5/8 inch diameter and 8
feet long, with a minimum of 10 feet embedment. Grounding electrode shall be connected to the
structure by a grounding electrode conductor with a minimum size of 2 AWG for poles with 75 feet
mounting height or less, and 2/0 AWG for poles with more than 75 feet mounting height.

SHOW LIGHT AND OR COLOR LUMINAIRES (ALTERNATE)

Entertainment Features: Incorporation of theatrical light shows enhance the presentation and
enjoyment of players and spectators. Control system shall incorporate pre-programmed light shows
such as "chase”, “wave”, and “score.” Control system shall incorporate the ability to initiate these
shows locally. System shall be able to time light shows to customer-supplied music. Accent Lighting:
To allow for custom lighting effects, including team colors, lighting for special occasions, and theatrical
effects, all poles should be equipped with RGB accent luminaires to illuminate the structures in various

custom colors. Colors should be selectable via an onsite device.

PART 3 EXECUTION

3.01 INSTALLATION

A. Use web fabric slings (not chain or cable) to raise and set structural members.

B. Install poles and other structural units level, plumb, and square.

C. Except for embedded structural members, grout void between pole base and foundation. Use non-
shrinking or expanding concrete grout firmly packed in entire void space. Use a short piece of 1/2-
inch- diameter pipe to make a drain hole through grout. Arrange to drain condensation from interior
of pole. Nonshrink grout is specified in Division 5 Section "Metal Fabrications."

D. Extend cast-in-place bolted base foundations 36 inches above grade, minimum.

E. Install lamps in each luminaire and fasten luminaire to structural supports.

1. Use fastening methods and materials selected to resist seismic forces defined for the
application and approved by manufacturer.

F. Baffles and Louvers for Spill-Light Correction: Install on luminaires with fasteners provided by
manufacturer. Install and adjust to correct out-of-limit spill-light measurements.

G. Install controls and ballast housings in cabinets mounted on support structure at least 10 feet above
finished grade.

3.02 FIELD QUALITY CONTROL

A. Sports Lighting Manufacturer Responsibilities:

1. Perform the following field quality-control tests, inspections, and analysis according to

IESNA RP-6 and IESNA LM-5, where applicable, and prepare test reports:

a. After installing sports lighting system and after electrical circuits have been energized,
perform proof-of-performance field measurements and analysis for compliance with
requirements.

b. Playing and Other Designated Areas: Make field measurements at intersections of grids,
dimensioned and located as specified in Part 1 "Performance Requirements" Article and
as described below.

1) Outdoor Track, Lacrosse and Throw Field: Measure at least 12 points.

C. Make field measurements at established test points in areas of concern for spill light and
glare.
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d. Perform analysis to demonstrate correlation of field measurements with specified
illumination quality and quantity values and corresponding computer-generated values
that were submitted with engineered design documents, and submit a report of the
analysis. For computer-generated values, use manufacturer's lamp lumens that are
adjusted to lamp age at time of field testing.

Correction of lllumination Deficiencies for Playing Areas: Make corrections to illumination
quality or quantity measured in field quality-control tests that vary from specified illumination
criteria by plus or minus 10 percent or more; add or replace luminaires, or change mounting
height, revise aiming, or install louvers, shields, or baffles. If luminaires are added or mounting
height is changed, revise aiming and recalculate and modify or replace support structures, if
indicated. Retest as specified above after repairs, adjustments, or replacements are made.
Report results in writing.

Correction of Excessive lllumination in Spill-Light-Critical Areas: If measurements indicate that
specified limits for spill light are exceeded, make corrections to illumination quantity measured
in field quality-control tests that reduce levels to within specified maximum values. Replace
luminaires, or change mounting heights, revise aiming, or install louvers, shields, or baffles. If
mounting height is changed, revise aiming and recalculate and modify or replace support
structures, if indicated. Retest as specified above after repairs, adjustments, or replacements
are made. Report results in writing.

a. Light levels are guaranteed not to fall below the target maintained light levels for the
entire warranty period of 25 Years.
b. The contractor/manufacturer shall be responsible for an additional inspection one year
from the date of commissioning of the lighting system.
3.03 DEMONSTRATION
A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust,
operate, and maintain sports lighting. Refer to Division 1 Section "Demonstration and Training."
END OF SECTION
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SECTION 31 2010 - EARTH MOVING

PART 1 GENERAL
1.01SECTION INCLUDES

A. Removal of topsoil.

B. Rough and finish grading.

C. Excavating for footings and site structures.

D. Filling, backfilling, and compacting for footings and site structures.

E. Trenching for utilities outside the building.

F. Filling holes, pits, and excavations generated as a result of removal (demolition) operations.
G. Temporary excavation support and protection systems.

DEFINITIONS

A. Subgrade Elevations: 4 inches below finish grade elevations indicated on drawings, unless

otherwise indicated.

REFERENCE STANDARDS
A

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

B. AASHTO M 288 - Standard Specification for Geosynthetic Specification for Highway
Applications; 2017.

C. AASHTO T 180 - Standard Method of Test for Moisture-Density Relations of Soils Using a
4.54-kg (10-Ib) Rammer and a 457-mm (18-in.) Drop; 2025.

D. ASTM D4632/D4632M - Standard Test Method for Grab Breaking Load and Elongation of
Geotextiles; 2015a.

E. ASTM D4751 - Standard Test Methods for Determining Apparent Opening Size of a Geotextile;
2021a.

F. ASTM D4491 - Standard Test Methods for Water Permeability of Geotextiles by Permittivity.;
1999a (Reapproved 2014).

G. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-Ibf/ft3 (600 kN-m/m3)); 2012 (Reapproved 2021).

H. ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse
Aggregates; 2019.

.  ASTM D1556/D1556M - Standard Test Method for Density and Unit Weight of Soil in Place by
Sand-Cone Method; 2024.

J.  ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the
Rubber Balloon Method; 2015.

K. ASTM D6241 - Standard Test Method for Static Puncture Strength of Geotextiles and
Geotextile-Related Products Using a 50-mm Probe; 2014.

L. ASTM D6938 - Standard Test Methods for In-Place Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow Depth); 2023.

M. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Modified Effort (56,000 ft-Ibf/ft3 (2,700 kN-m/m3)); 2012 (Reapproved 2021).

N. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified
Soil Classification System); 2017, with Editorial Revision.

O. ASTM D5268 - Standard Specification for Topsoil Used for Landscaping and Construction
Purposes; 2019, with Editorial Revision (2020).

SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Project Record Documents: Accurately record actual locations of utilities remaining by
horizontal dimensions, elevations or inverts, and slope gradients.
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C. Fill Materials:

1. Materials Sources: Submit name of imported materials source.

2. Fill Composition Test Reports: Results of laboratory tests on proposed and actual
materials used.

3. Compaction Density Test Reports.

4. Testing Agency Qualification Statement.

D. Field Quality Control Submittals: Document visual inspection of load-bearing excavated
surfaces.
1.05 QUALITY ASSURANCE
A. Firm: Company specializing in the type of work required.

1. Minimum of 5 years of documented experience.

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

C. Codes and Standards: Perform earth moving work in compliance with requirements of
authorities having jurisdiction.

D. Dewatering Regulatory Requirements: Comply with water disposal requirements of authorities
having jurisdiction.

1.06 FIELD CONDITIONS

A. Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others unless
permission is given in writing; and then only after arranging to provide temporary utility services
requested by Owner.

1. Notify Owner not less than 72 hours in advance of proposed utility interruptions.

2. Do not proceed with utility interruptions without Owner’s written permission.

3. Contact MISS DIG to mark existing utilities before excavating.

PART 2 PRODUCTS
2.01 DEWATERING
A. Dewatering Performance: Install, operate, monitor, and maintain dewatering system of
sufficient scope, size, and capacity to control surface water and ground-water flow into
excavations and construction and permit work to proceed in dry, stable areas.

1. Maintain dewatering operations to ensure erosion control, stability of excavations, that
excavation does not flood, and that damage to subgrades and permanent structures is
prevented.

2. Prevent surface water from entering excavations by grading, dikes, or other means.

3. Remove dewatering system when no longer needed.

2.02 FILL MATERIALS
A. General Fill: Subsoil excavated on-site or imported borrow.

1. Graded.

2. Free of lumps larger than 3 inches, rocks larger than 2 inches, and debris.

3. Complying with ASTM D2487 Group Symbol GW, GP, GM, SW, SP, and SM.

a. Or a combination of these groups.
b. Free of debris, waste, frozen materials, vegetation, and other deleterious matter.
B. Base and Subbase Material - Gravel : Crushed limestone, concrete, or blast furnace slag;
washed and screened. Free of shale, clay, friable material and debris.

1. Graded in accordance with ASTM C136/C136M, and complying with MDOT Table 902-1

for Class 21AA Dense-Graded Aggregates, within the following limits:
a 1-1/2 inch sieve: 100 percent passing.
b. 1 inch sieve: 85 to 100 percent passing.
c 1/2 inch sieve: 50 to 75 percent passing.
d No. 8 sieve: 20 to 45 percent passing.
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C. Granular Fill and Bedding Material - Natural Sand : Fine graded aggregate produced by
screening natural sand; free of shale, clay, friable material and debris.

1. Graded in accordance with ASTM C136/C136M, and complying with MDOT Table 902-3
for Class Il Granular Materials, within the following limits:

a. 3 inch sieve: 100 percent passing.
b. 1 inch sieve: 60 to 100 percent passing.
C. No. 4 sieve: 50 to 100 percent passing.
d. No.100: 0 to 35 percent passing.

D. Drainage and Filter Material - Gravel : Coarse aggregate, washed and screened. Free of
shale, clay, friable material and debris.

1. Graded in accordance with ASTM C136/C136M, and complying with MDOT Table 902-1
for Class 6A Coarse Aggregates, within the following limits:

a. 1-1/2 inch sieve: 100 percent passing.
b. 1 inch sieve: 95 to 100 percent passing.
c. 1/2 inch sieve: 30 to 60 percent passing.
d. No. 4 sieve: 0 to 8 percent passing.

2.03 TOPSOIL MATERIAL
A. Topsoil: Topsoil excavated on-site or imported borrow.

1. Complying with ASTM D5268 and as follows:
a. Acidity range (pH) of 5.5 t0 7.5.
b. Composition: Percent of total content by volume.
1) Decaying (organic) Matter: 3 percent.
2) Clay: 15 to 30 percent.
3) Silt: 20 to 40 percent.
4) Sand: 10 to 35 percent.

C. Free of the following:
1) Roots, rocks larger than 1/2 inch, subsoil, debris, large weeds and foreign
matter.

2) Weeds and invasive plants or other undesirable organisms and disease-causing
plant pathogens.
3) Chemicals and pesticides.
2.04 MISCELLANEOUS MATERIALS
A. Geotextile Fabric:

1. Woven: Polypropylene geotextile.
Durability: AASHTO M 288, Class 2, minimum weight of 6 ounces per square yard.
Tensile Strength: 250 Ibs per ASTM D4632/D4632M.
CBR Puncture: 900 Ibs per ASTM D6241.
Apparent Opening Size: 70 U.S. Sieve size, when tested in accordance with ASTM
D4751.
Permittivity: 0.28 per second, minimum, when tested in accordance with ASTM
D4491.
f. Water Flow Rate: 18 gallons per minute per square foot per ASTM D4491.
B. Underground Warning Tapes:
1. Refer to Division 21 for underground warning tapes at underground fire suppression lines.
2. Refer to Division 22 for underground warning tapes at underground plumbing lines.
3. Refer to Division 23 for underground warning tapes at underground HVAC lines.
4. Refer to Division 26 for underground warning tapes at underground electrical lines.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that survey bench mark and intended elevations for the work are as indicated.
3.02 PREPARATION

A. Identify required lines, levels, contours, and datum locations.

Qoo

o

10-31-2025 CONSTRUCTION DOCUMENTS EARTH MOVING
31 2010-3



3.03

3.04

3.05

TMP Architecture, Inc. TMP 25024E

Locate, identify, and protect utilities that remain and protect from damage.

1. Do not disrupt public utilities without permit from authority having jurisdiction.
Provide temporary means and methods to remove all standing or ponding water from areas

prior to grading.

Protect existing structures, fences, sidewalks, paving, and curbs that remain from excavating
equipment and vehicular traffic.

Protect plants, lawns, and other features to remain.

Grade top perimeter of excavation to prevent surface water from draining into

excavation. Provide temporary means and methods, as required, to maintain surface water
diversion until no longer needed, or as directed by Architect.

SOIL REMOVAL AND STOCKPILING

A

B.

C.

Stockpile excavated topsoil to be re-used on site; remove remainder from site.

1. Remove excavated topsoil that is unsuitable for re-use from site.
Stockpile subsoil to be re-used on site; remove remainder from site.

1. Remove excavated material that is unsuitable for re-use from site.
Stockpiles: Use areas designated on site; pile depth not to exceed 8 feet; protect from erosion.

1. Grade stockpile area to prevent standing surface water.

DEWATERING

A

B.

Prevent surface water and ground water from entering excavations, from ponding on prepared
subgrades, and from flooding site and surrounding area.

Protect subgrades from softening, undermining, washout, and damage by rain or water
accumulation.

1. Reroute surface water runoff away from excavated areas.

a. Do not allow water to accumulate in excavations.

b. Do not use excavated trenches as temporary drainage ditches.

2. Install a dewatering system sufficient to keep subgrades dry and convey water away from
excavations. Maintain until dewatering is no longer required.

a. Dewatering system shall enable excavation and construction of structures, and allow
placement of fill materials on dry subgrades.

b. Dispose of water removed by dewatering in a manner that avoids endangering public
health, property, and portions of work under construction or completed.

1) Dispose of water in a manner that avoids inconvenience to others.
2) Provide sumps, sedimentation tanks, and other flow-control devices as required
by authorities having jurisdiction.

C. Provide standby equipment on-site and available for immediate operation, to maintain
dewatering on continuous basis if any part of main system becomes inadequate or
fails.

1) If dewatering requirements are not satisfied due to inadequacy or failure of
dewatering system, promptly restore damaged structures, property, fill
materials, and soils at no additional expense to Owner.

SITE CLEARING

A.
B.

C.

Comply with other requirements specified in Section 01 7000.

Minimize production of dust due to clearing operations; do not use water if that will result in ice,

flooding, sedimentation of public waterways or storm sewers, or other pollution.

Vegetation

1. Remove sod, trees, shrubs, brush, and stumps in areas to be covered by building
structure, paving, playing fields, lawns, and planting beds.

2. Do not remove or damage vegetation beyond the limits indicated on drawings.

3. Do not remove or damage trees and vegetation indicted to remain.

4. Do not remove or damage trees and vegetation indicted to be protected.
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D.

a. Install substantial, highly visible fences at least 8 feet high to prevent inadvertent
damage to vegetation indicated to be protected.

1) Around protected trees, locate fence no closer to tree than at the drip line.

5. In areas where vegetation must be removed but no construction will occur other than
pervious paving, remove vegetation with minimum disturbance of the subsoil.

6. Vegetation Removed: Do not burn, bury, use as fill, or leave on site, except as indicated.

a. Remove stumps and roots to a depth of 18 inches.

b. Remove existing stumps to a depth of 18 inches.

C. Removal includes dead trees (standing or down), limbs, and dry brush.

d. Fill holes left by removal of stumps and roots, using suitable fill material, with top
surface neat in appearance and smooth enough not to constitute a hazard to
pedestrians.

7. Restoration: [f vegetation outside removal limits or within specified protective fences is
damaged or destroyed due to subsequent construction operations, replace at no cost to
Owner.

Debris

1. Remove debris, junk, and trash from site.

2. Leave site in clean condition, ready for subsequent work.

3. Clean up spillage and wind-blown debris from public and private lands.

ROUGH GRADING
A. Remove topsoil from areas to be further excavated, re-landscaped, or re-graded, without
mixing with foreign materials.
B. Do not remove topsoil when wet.
C. Remove subsoil from areas to be further excavated, re-landscaped, or re-graded.
D. Do not remove wet subsoil , unless it is subsequently processed to obtain optimum moisture
content.
E. When excavating through roots, perform work by hand and cut roots with sharp axe.
F. Benching Slopes: Horizontally bench existing slopes greater than 1:4 to key fill material to
slope for firm bearing.
G. Stability: Replace damaged or displaced subsoil to same requirements as for specified fill.
H. Remove and replace soils deemed unsuitable by classification and which are excessively moist
due to lack surface water control.
TEMPORARY EXCAVATION SUPPORT AND PROTECTION
A. Excavation Safety: Comply with OSHA'’s Excavation Standard, 29 CFR 1926, Subpart P.
1. Depending upon excavation depth, time that excavation is open, soil classification,
configuration and slope of excavation sidewalls, design and provide an excavation support
and protection system that meets the requirements of 29 CFR 1926, Subpart P:
EXCAVATING
A. General:
1. Excavate to the specified elevations.
2. Slope banks of excavations deeper than 4 feet to angle of repose or less until shored.
3. Hand trim excavations. Remove loose matter.
4. Do not interfere with 45 degree bearing splay of foundations.
5. Notify Architect of unexpected subsurface conditions and discontinue affected Work in
area until notified to resume work.
6. Remove excavated material that is unsuitable for re-use from site.
7. Remove and replace soils deemed suitable by classification and which are excessively
moist due to lack of dewatering or surface water control.
8. Stockpile excavated material to be re-used in area designated on site.
9. Remove excess excavated material from site.
B. Excavate to accommodate new structures and construction operations.
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1. Excavate to the length and width required to safely install, adjust, and remove any forms,
bracing, or supports necessary for the installation of the work.
C. Trenching:
1. Cut trenches wide enough to allow inspection of installed utilities.
2.  Remove large stones and other hard matter that could damage piping or impede
consistent backfilling or compaction.

PREPARATION FOR UTILITY PLACEMENT

A. Cut out soft areas of subgrade not capable of compaction in place. Backfill with general fill.

B. Compact subgrade to density equal to or greater than requirements for subsequent fill material.

C. Until ready to backfill, maintain excavations and prevent loose soil from falling into excavation.

SUBGRADE PREPARATION

A. Scarify and proof roll subgrade surface to a depth of 6 inches to identify soft spots.

B. Cut out soft areas of subgrade not capable of compaction in place. Backfill with general fill.

C. Compact subgrade to density equal to or greater than requirements for subsequent fill material.

D. Until ready to fill, maintain excavations and prevent loose soil from falling into excavation.

GENERAL FILLING AND BACKFILLING

A. Do not fill or backfill until all debris, water, unsatisfactory soil materials, obstructions, and
deleterious materials have been removed from excavation.

B. Backfill and fill to contours and elevations indicated using unfrozen materials.

C. Backfill and fill up to subgrade elevations unless otherwise indicated.

D. Slope grade away from building minimum 2 inches in 10 feet, unless noted otherwise. Make
gradual grade changes. Blend slope into level areas.

E. Employ a placement method that does not disturb or damage other work.

F. Systematically fill to allow maximum time for natural settlement. Do not fill over porous, wet,
frozen or spongy subgrade surfaces.

G. Maintain optimum moisture content of fill materials to attain required compaction density.

H. Compaction Density Unless Otherwise Specified or Indicated:
1. Under paving, slabs-on-grade, and similar construction: 97 percent of maximum dry

density.

2. At other locations: 95 percent of maximum dry density.

I.  Correct areas that are over-excavated.
1. Thrust bearing surfaces: Fill with concrete.

a. Refer to Section 03 3000 - Cast-in-Place Concrete.
2. Other areas: Use generalfill, flush to required elevation, compacted to minimum 97
percent of maximum dry density.

J. Soil and General Fill Material: Place and compact material in equal continuous layers not
exceeding 12 inches compacted depth.

K. Base and Subbase Material: Place and compact materials in equal continuous layers not
exceeding 6 inches compacted depth.

L. Granular Fill and Bedding Material: Place and compact materials in equal continuous layers
not exceeding 8 inches compacted depth.

M. Drainage and Filter Material: Place and compact materials in equal continuous layers not
exceeding 8 inches compacted depth.

N. Reshape and re-compact fills subjected to vehicular traffic.

O. Install underground warning tape at buried utilities.

BEDDING AND BACKFILL AT SPECIFIC LOCATIONS

A. Use general fill unless otherwise specified or indicated.

B. Under Concrete Sidewalks:
1. Use base material.
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a. Depth: 4 inches deep, unless otherwise indicated.
C. Under Concrete and Asphalt Paving:
1. Use base material.
a. Depth: 6 inches deep, unless otherwise indicated.
D. Under Interior Slabs-On-Grade:
1. Use granular fill,
a. Depth: 4 inches deep, unless otherwise indicated.
E. At Foundation Walls and Footings:
1. Use general fill.

a. Fill up to subgrade elevation.

2. Do not backfill against unsupported foundation walls.
a. Backfill simultaneously on each side of unsupported foundation walls until supports

are in place.
F. Over Subdrainage Piping at Foundation Perimeter and Under Slabs:

1. Drainage fill .
a. Depth: 18 inches, unless otherwise indicated.
b. Cover with geotextile fabric.

2. Cover drainage fill with general fill.
a. Fill up to subgrade elevation.

G. Over Buried Utility Piping, Conduits, and Duct Bank in Trenches:
1. Bedding: Use granular fill.

a. Depth: 6 inches deep, unless otherwise indicated.
2. Cover with general fill.
a. Fill up to subgrade elevation.

3.13 FINISH GRADING
A. Before Finish Grading:

1. Verify building and trench backfilling have been inspected.
2. Verify subgrade has been contoured and compacted.
B. Remove debris, roots, branches, stones, in excess of 1/2 inch in size. Remove soil

contaminated with petroleum products.

C. Where topsoil is to be placed, scarify surface to depth of 3 inches.

D. In areas where vehicles or equipment have compacted soil, scarify surface to depth of 3
inches.

E. Place topsoil in areas where seeding, sodding, and planting are indicated.

F. Place topsoil to the following compacted thicknesses, unless otherwise indicated:
1. Areas to be Seeded with Grass: 6 inches.
2. Areas to be Sodded: 4 inches.
3.  All Other Areas: 6 inches.

G. Place topsoil during dry weather.

H. Remove roots, weeds, rocks, and foreign material while spreading.

I.  Near plants and buildings spread topsoil manually to prevent damage.

J.  Fine grade topsoil to eliminate uneven areas and low spots. Maintain profiles and contour of
subgrade.

K. Lightly compact or roll placed topsoil.

L. Maintain stability of topsoil during inclement weather. Replace topsoil in areas where surface
water has eroded thickness below specifications.
3.14 REPAIR
A. Proof roll compacted fill at surfaces that will be under slabs-on-grade and paving.

1. Correct areas that do not meet specified requirements; remove work, replace and proofroll
again. Repeat until work is correct.
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B. Correct areas that are over-excavated and load-bearing surfaces that are disturbed.

C. Existing Facilities, Utilities, and Site Features to Remain: If damaged due to this work, repair
or replace to original condition.

D. Trees to Remain: If damaged due to this work, including root damage, trim broken branches
and repair bark wounds to Owner's satisfaction; if damage cannot be repaired to Owner's
satisfaction, replace tree with equivalent species and size, subject to Owner's approval.

E. Other Existing Vegetation to Remain: If damaged due to this work, replace with vegetation of
equivalent species and size, subject to Owner's approval.

3.15 TOLERANCES

A. Top Surface of General Backfilling: Plus or minus 1 inch from required elevations.

B. Top Surface of Backfilling Under Paved Areas: Plus or minus 1 inch from required elevations.

C. Top Surface of Subgrade: Plus or minus 0.10 foot (1-3/16 inches) from required elevation.

D. Top Surface of Finish Grade: Plus or minus 0.04 foot (1/2 inch).

3.16 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for general requirements for field inspection and
testing.

B. Soil Fill Materials:

1. Perform compaction density testing on compacted fill in accordance with ASTM
D1556/D1556M, ASTM D2167, or ASTM D6938.

2. Evaluate results in relation to compaction curve determined by testing uncompacted
material in accordance with ASTM D698 ("standard Proctor"), ASTM D1557 ("modified
Proctor"), or AASHTO T 180.

3. Proof roll compacted fill at surfaces that will be under slabs-on-grade and paving.

4. If tests indicate work does not meet specified requirements, remove work, replace and
retest.

5. Frequency of Tests:

a. At footing subgrades, at least one test of each soil stratum will be performed to verify
design bearing capacities. Subsequent verification and approval of other footing
subgrades may be based on a visual comparison of subgrade with tested subgrade
when approved by Architect.

b. Interior Slabs-on-Grade Areas: At subgrade and at each compacted fill and base
layer, at least 1 test for every 1000 sq. ft. or less of building slab, but not less than 3
tests.

C. Foundation Wall Backfill: At each compacted initial and final backfill layer, and 1

random intermediate layer, at least 1 test for each 100 feet or less of wall length, but
no less than 2 tests.

d. Trench Backfill: At each compacted initial and final backfill layer, at least 1 test for
each 100 feet or less of trench length, but not less than 2 tests.
e. Paving and Sidewalk Areas: At subgrade and at each compacted fill and base layer,

at least 1 test for every 1000 sq. ft. or less of paved area, but not less than 3 tests.
C. Provide for visual inspection of load-bearing excavated surfaces by Architect before placement
of foundations.
3.17 CLEANING
A. Remove unused excess and imported borrow stockpiled materials and topsoil from site, leave
area in a clean and neat condition.
B. Leave site clean and raked, ready to receive landscaping.
3.18 PROTECTION
A. Divert surface flow from rains or water discharges from the excavation.
B. Prevent displacement of banks and keep loose soil from falling into excavation; maintain soil
stability.
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C. Protect open excavations from rainfall, runoff, freezing groundwater, or excessive drying so as
to maintain foundation subgrade in satisfactory, undisturbed condition.
D. Protect bottom of excavations and soil adjacent to and beneath foundation from freezing.
E. Keep excavations free of standing water and completely free of water during concrete
placement.
END OF SECTION
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	Dear Sir/Madam:
	A. Per your request, TMP Architecture, Inc. will electronically transmit requested CAD files upon receipt of an original signed copy of this form which states the conditions of agreement and the receipt of the required compensation fee.
	B. By acceptance it is understood and agreed that the data and medium being supplied is to be used only for the project referenced.
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	E. This information does not waive the need to verify and review current field conditions and the status of Addenda and/or Bulletin documentation.
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	H. For each additional Drawing after 10 the fee is [$40] per Drawing.
	I. Example: [11 drawings = $540].
	J. Payment must be provided along with a signed copy of this form before files will be released. Please remit to [Construction Manager] to be forwarded to the Project Manager at TMP Architecture, Inc. and allow five working days for processing.

	Fee:  $________________________
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	AVAILABILITY OF ELECTRONIC FILES
	1.01 POLICY
	A. As a service to Contractor, subcontractors, vendors, material suppliers and others needing electronic copies of Drawings, the Architect will provide CAD files electronically in accordance with the following policy:

	1.02 REQUEST PROCEDURE
	A. To receive Drawing CAD files the Release Form must be completed in full and submitted to the Construction Manager to be forwarded to the Project Manager at TMP Architecture, Inc.

	1.03 RELEASE FORM
	A. Release Form is located immediately after this Section. Refer to Section 00 8200.01 Electronic Files Release Form.
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	1.01 SECTION INCLUDES
	1.02 DIVISION 00 AND DIVISION 01
	A. Unless otherwise noted, all provisions of sections and documents in Division 00 and Division 01, including, but not limited to, General Conditions and Supplementary Conditions, relate and apply to all sections and documents within Project Manual; including, but not limited to, sections and documents in Division 00 through Division 48.

	1.03 DRAWINGS
	A. Unless otherwise noted, Drawings relate and apply to all specification sections and documents within Project Manual; including, but not limited to, sections and documents in Division 00 through Division 48.
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	01 2500.01-USER-TMP Substitution Request Form-10-28-2025
	Substitution Request Number: ____________ Date Submitted: ______________________
	TMP Project Number: 25024e      Project Name: Dexter Community Schools - Al Ritt Stadium Lighting Replacement
	SPECIFIED ITEM
	Specification Title:________________________________________________________________
	SPECIFICATION section___________Specification Article/Paragraph: _______________
	Specified Product / Description: __________________________________________________
	Specified Manufacturer: _________________________________________________________
	Specified Product / Model: _______________________________________________________
	Reason specified item cannot be provided: _______________________________________
	______________________________________________________________________________________________________________________________________________________________________
	PROPOSED SUBSTITUTION
	Description of Proposed Substitution: ___________________________________________
	___________________________________________________________________________________
	Proposed Manufacturer: ________________________________________________________
	Address: ____________________________________________________________________
	Website: _____________________________________________________________________
	Product / Model: __________________________________________________________________
	Years product/model has been manufactured:    __________
	Differences between proposed substitution and specified item: ________________ ___________________________________________________________________________________
	______________________________________________________________________________________________________________________________________________________________________
	___________________________________________________________________________________
	Will proposed substitution affect other parts of work?   ☐ No     ☐  Yes
	If Yes, explain how: _______________________________________________________________
	______________________________________________________________________________________________________________________________________________________________________
	___________________________________________________________________________________
	How will substitution benefit the Owner: ☐ Cost savings ☐ TIME SAVINGS ☐ OTHER
	Provide specific details: _________________________________________________________
	______________________________________________________________________________________________________________________________________________________________________
	___________________________________________________________________________________
	The following information is required; check to indicate information is attached. (Request will be rejected without required data)
	32.01
	A. ☐ List of references where proposed product has been installed; include      address, owner, architect, and date installed.
	B. ☐ Product data sheets.
	C. ☐ Applicable certificates and test reports.
	D. ☐ Comparative Data: Provide point-by-point, side-by-side comparison of specified      product and proposed substitution addressing essential attributes      specified.


	Indicate which of the following voluntary information is attached, if any:
	☐ Drawings.
	☐ Samples.
	☐ Other Items: ____________________________________________________________________
	SIGNATURE
	The undersigned certifies:
	The proposed substitution meets or exceeds the quality level of the specified product, equipment, assembly, or system.
	To provide the same warranty for the substitution as for the specified product.
	Agrees to provide same or equivalent maintenance service and source of replacement parts, as applicable.
	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.
	The proposed substitution will have no adverse effects on other work.
	The proposed substitution will not affect project schedule.
	Waives claims for additional costs or time extension that may subsequently become apparent.

	Contractor / Company: ___________________________________________________________
	Signed By: _________________________________Printed Name: _________________________
	Title: ______________________________________________________________________________
	Address: __________________________________________________________________________
	Email: ____________________________________ Phone: _________________________________
	ARCHITECT’S RESPONSE
	A. During bidding, Architect will approve substitution requests by issuing an Addendum. Substitutions not approved by addendum are rejected.
	B. During construction, Architect will notify Contractor in writing (see below) of decision to accept or reject request, and incorporate the substitution into the project by Change Order, Construction Change Directive, Architectural Supplementary Instructions, or similar instruments as provided for in the Conditions of the Contract.

	☐ Substitution Approved - Provide submittals per Section 01 3000 and respective      section for which substitution was made.
	☐ Substitution Rejected - Provide specified materials.
	Signed By: ______________________________Printed Name: ____________________________
	Architect’s Comments: ___________________________________________________________
	___________________________________________________________________________________
	___________________________________________________________________________________
	END OF SECTION

	01 2500-RIB-Substitution Procedures-10-28-2025
	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Procedural requirements for proposed substitutions.

	1.02 RELATED REQUIREMENTS
	A. Section 01 2500.01 - TMP Substitution Request Form.

	1.03 DEFINITIONS
	A. Substitutions:  Changes from Contract Documents requirements proposed by Contractor to materials, products, assemblies, and equipment.
	B. Substitutions: Any proposed substitution to be evaluated by the Architect and accepted as stipulated below.


	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:
	B. Document each request with complete data substantiating compliance of proposed substitution with Contract Documents.  Burden of proof is on proposer.
	C. Content:  Include information necessary for tracking the status of each Substitution Request, and information necessary to provide an actionable response.
	D. Limit each request to a single proposed substitution item.

	3.02 SUBSTITUTION PROCEDURES DURING PROCUREMENT
	A. Submittal Time Restrictions:
	B. Substitution Request Form: TMP Substitution Request Form must be completed and provided at the beginning of each substitution request.
	C. Instructions to Bidders specifies time restrictions for submitting requests for substitutions during the bidding period.

	3.03 SUBSTITUTION PROCEDURES DURING CONSTRUCTION
	A. Substitution Request Form: TMP Substitution Request Form must be completed and provided at the beginning of each substitution request.
	B. Submit request for Substitution for Cause immediately upon 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.
	D. Substitutions will not be considered under one or more of the following circumstances:

	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.

	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 01 7800 - Closeout Submittals, for closeout submittals.


	END OF SECTION

	01 3000.01 - TMP Submittal and Sample Transmittal Form
	01 3000-RIB-Administrative Requirements-10-28-2025
	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Submittals for review, information, and project closeout.
	B. Number of copies of submittals.
	C. Requests for Interpretation (RFI) procedures.
	D. Submittal procedures.

	1.02 RELATED REQUIREMENTS
	A. Section 01 3000.01 - TMP Submittal and Sample Transmittal Form.

	1.03 REFERENCE STANDARDS
	A. AIA G716 - Request for Information; 2004.
	B. CSI/CSC Form 13.2A - Request for Information; Current Edition.


	PART 2  PRODUCTS - Not Used
	PART 3  EXECUTION
	3.01 REQUESTS FOR INTERPRETATION (RFI)
	A. Definition:  A request seeking one of the following:
	B. 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.
	C. 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.
	D. Content:  Include identifiers necessary for tracking the status of each RFI, and information necessary to provide an actionable response.
	E. Attachments:  Include sketches, coordination drawings, descriptions, photos, submittals, and other information necessary to substantiate the reason for the request.
	F. RFI Log:  Prepare and maintain a tabular log of RFIs for the duration of the project.
	G. Review Time:  Architect will respond and return RFIs to Contractor within seven calendar days of receipt.  For the purpose of establishing the start of the mandated response period, RFIs received after 3:00 PM will be considered as having been received on the following regular working day.
	H. Responses:  Content of answered RFIs 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.

	3.02 SUBMITTAL SCHEDULE
	A. Submit to Architect for review a schedule for submittals in tabular format.

	3.03 SUBMITTALS FOR REVIEW
	A. When the following are specified in individual sections, submit them for review:
	B. Submit to Architect for review for the limited purpose of checking for compliance with information given and the design concept expressed in Contract Documents.
	C. Samples will be reviewed for aesthetic, color, or finish selection.
	D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES article below and for record documents purposes described in Section 01 7800 - Closeout Submittals.

	3.04 SUBMITTALS FOR INFORMATION
	A. When the following are specified in individual sections, submit them for information:
	B. Submit for Architect's knowledge as contract administrator or for Owner.

	3.05 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 01 7800 - Closeout Submittals:
	D. Submit for Owner's benefit during and after project completion.

	3.06 NUMBER OF COPIES OF SUBMITTALS
	A. Electronic Documents:  Submit one electronic copy.
	B. Samples:  Submit the number specified in individual specification sections, but not less than 3; one (minimum) of which will be retained by Architect.

	3.07 SUBMITTAL PROCEDURES
	A. Transmittal Form: TMP Submittal and Sample Transmittal Form must be completed and provided at the beginning of each submittal.
	B. Submittals shall be submitted in electronic form.
	C. Electronic Submittals: Comply with the following:
	D. General Requirements:
	E. Product Data Procedures:
	F. Shop Drawing Procedures:
	G. Samples Procedures:

	3.08 SUBMITTAL REVIEW
	A. General: Submittals that do not conform to the requirements of this section will not be acknowledged, reviewed, or returned.
	B. Submittals for Review:  Architect will review each submittal, and approve, or take other appropriate action.
	C. Submittals for Information:  Architect will acknowledge and may review. See below for actions to be taken.
	D. Architect's actions will be reflected by marking each returned submittal using virtual stamp on electronic submittals.
	E. Architect's review shall not indicate approval of dimensions, quantities or fabrication processes unless specific notations are made by the Architect regarding same.
	F. Architect's and consultants' actions on items submitted for review:
	G. Architect's and consultants' actions on items submitted for information:


	END OF SECTION

	01 4000-RIB-Quality Requirements-10-28-2025
	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Submittals.
	B. Quality assurance.
	C. References and standards.
	D. Testing and inspection agencies and services.
	E. Contractor's design-related professional design services.
	F. Control of installation.
	G. Mock-ups.
	H. Tolerances.
	I. Manufacturers' field services.
	J. Defect Assessment.

	1.02 REFERENCE STANDARDS
	A. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection, Testing, or Special Inspection; 2025a.
	B. ASTM E543 - Standard Specification for Agencies Performing Nondestructive Testing; 2021.
	C. ASTM E699 - Standard Specification for Agencies Involved in Testing, Quality Assurance, and Evaluating of Manufactured Building Components; 2016.

	1.03 DEFINITIONS
	A. Contractor's Professional 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.
	B. 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. Coordination:  Contractor's professional design services are subject to requirements of project's Conditions for Construction Contract.
	B. Base design on performance and/or design criteria indicated in individual specification sections.

	1.05 SUBMITTALS
	A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
	B. 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.
	C. Test Reports:  After each test/inspection, promptly submit 1 copies of report to Architect and to Contractor.
	D. 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.
	E. 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.
	F. Manufacturer's Field Reports:  Submit reports for Architect's benefit as contract administrator or for Owner.

	1.06 Quality Assurance
	A. Testing Agency Qualifications:
	B. 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. Comply with reference standard of date of issue current on date of Contract Documents, except where a specific date is established by applicable code.
	B. Obtain copies of standards where required by product specification sections.
	C. Maintain copy at project site during submittals, planning, and progress of the specific work, until Substantial Completion.

	1.08 Testing and Inspection Agencies and Services
	A. As indicated in individual specification sections, Owner or Contractor shall employ and pay for services of an independent testing agency to perform other 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:


	PART 2  PRODUCTS - Not Used
	PART 3  EXECUTION
	3.01 CONTROL OF INSTALLATION
	A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and workmanship, to produce work of specified quality.
	B. Comply with manufacturers' instructions, including each step in sequence.
	C. Should manufacturers' instructions conflict with Contract Documents, request clarification from Architect before proceeding.
	D. 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.
	E. Have work performed by persons qualified to produce required and specified quality.
	F. Verify that field measurements are as indicated on shop drawings or as instructed by the manufacturer.
	G. Secure products in place with positive anchorage devices designed and sized to withstand stresses, vibration, physical distortion, and disfigurement.

	3.02 MOCK-UPS
	A. Before installing portions of the Work where mock-ups are required, construct mock-ups in location and size indicated for each form of construction and finish required to comply with the following requirements, using materials indicated for the completed Work. The purpose of mock-up is to demonstrate the proposed range of aesthetic effects and workmanship.
	B. Accepted mock-ups establish the standard of quality the Architect will use to judge the Work.
	C. Integrated Exterior Mock-ups: Construct integrated exterior mock-up as indicated on drawings. Coordinate installation of exterior envelope materials and products as required in individual Specification Sections. Provide adequate supporting structure for mock-up materials as necessary.
	D. Notify Architect 5 working days in advance of dates and times when mock-ups will be constructed.
	E. Provide supervisory personnel who will oversee mock-up construction. Provide workers that will be employed during the construction at Project.
	F. Tests shall be performed under provisions identified in this section and identified in the respective product specification sections.
	G. Assemble and erect specified items with specified attachment and anchorage devices, flashings, seals, and finishes.
	H. Obtain Architect's approval of mock-ups before starting work, fabrication, or construction.
	I. Architect will use accepted mock-ups as a comparison standard for the remaining Work.
	J. Where mock-up has been accepted by Architect and is specified in product specification sections to be removed, protect mock-up throughout construction, remove mock-up and clear area when directed to do so by Architect.

	3.03 TOLERANCES
	A. Monitor fabrication and installation tolerance control of products to produce acceptable Work.  Do not permit tolerances to accumulate.
	B. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with Contract Documents, request clarification from Architect before proceeding.
	C. Adjust products to appropriate dimensions; position before securing products in place.

	3.04 TESTING AND INSPECTION
	A. See individual specification sections for testing and inspection required.
	B. Testing Agency Duties:
	C. Limits on Testing/Inspection Agency Authority:
	D. Contractor Responsibilities:
	E. Re-testing required because of non-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.

	3.05 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.

	3.06 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

	01 4100-RIB-Regulatory Requirements-10-28-2025
	PART 1  GENERAL
	1.01 SUMMARY of Reference Standards
	A. Regulatory requirements applicable to this project are the following:
	B. Where specification sections reference more current standards or codes, comply with the more restrictive requirements unless notified in writing by Architect.


	PART 2  PRODUCTS - NOT USED
	PART 3  EXECUTION - NOT USED
	END OF SECTION

	01 4216-RIB-Definitions-10-28-2025
	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

	01 4219-RIB-Reference Standards-10-28-2025
	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Requirements relating to referenced standards.

	1.02 QUALITY ASSURANCE
	A. For products or 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.
	B. Comply with the reference standard of date of issue , except where a specific date is established by applicable code.
	C. Should specified reference standards conflict with Contract Documents, request clarification from the Architect before proceeding.
	D. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor those of the Architect shall be altered by Contract Documents by mention or inference otherwise in any reference document.


	PART 2  PRODUCTS -- NOT USED
	PART 3  EXECUTION -- NOT USED
	END OF SECTION

	01 4533-RIB-Code-Required Special Inspections and Procedures-10-28-2025
	PART 1  GENERAL
	1.01 Section Includes
	A. Code-required special inspections.
	B. Submittals.

	1.02 Abbreviations and Acronyms
	A. AHJ:  Authority having jurisdiction.
	B. NIST:  National Institute of Standards and Technology.

	1.03 Definitions
	A. Code or Building Code: Michigan Building Code; 2015,  specifically Chapter 17 - Special Inspections and Tests.
	B. Authority Having Jurisdiction (AHJ):  Agency or individual officially empowered to enforce the building, fire and life safety code requirements of the permitting jurisdiction in which the Project is located.
	C. Special Inspection:

	1.04 Reference Standards
	A. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection, Testing, or Special Inspection; 2025a.

	1.05 Submittals
	A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
	B. Special Inspection Agency Qualifications:  Prior to the start of work, the Special Inspection Agency is required to:
	C. Special Inspection Reports:  After each special inspection, Special Inspector is required to promptly submit at least two copies of report; one to Architect and one to the AHJ.
	D. Fabricator Special Inspection Reports:  After each special inspection of fabricated items at the Fabricator's facility, Special Inspector is required to promptly submit at least two copies of report; one to Architect and one to AHJ.
	E. Test Reports:  After each test or inspection, promptly submit at least two copies of report; one to Architect and one to AHJ.

	1.06 Special Inspection Agency
	A. Owner will employ services of a Special Inspection Agency to perform inspections and associated testing and sampling in accordance with ASTM E329 and required by the building code.
	B. Employment of agency in no way relieves Contractor of obligation to perform work in accordance with requirements of Contract Documents.

	1.07 Quality Assurance
	A. Special Inspection Agency Qualifications:


	PART 2  PRODUCTS - NOT USED
	PART 3  EXECUTION
	3.01 Schedule of Special Inspections, General
	A. Frequency of Special Inspections:  Special Inspections are indicated as continuous or periodic.

	3.02 SPECIAL INSPECTIONS
	A. Special inspections and testing shall be for materials, installation, fabrication, erection or placement of components and connections as indicated on Drawings, but not less than that required by the building code.


	END OF SECTION

	01 6000-RIB-Product Requirements-10-28-2025
	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Re-use of existing products.
	B. Transportation, handling, storage and protection.
	C. Product option requirements.
	D. Substitution limitations.
	E. Procedures for Owner-supplied products.
	F. Maintenance materials, including extra materials, spare parts, tools, and software.

	1.02 SUBMITTALS
	A. 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.
	B. 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.
	C. Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, with integral parts and attachment devices. Coordinate sample submittals for interfacing work.


	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.
	C. 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.
	D. Specific Products to be Reused:  The reuse of certain materials and equipment already existing on the project site is required.

	2.02 NEW PRODUCTS
	A. Provide new products unless specifically required or permitted by Contract Documents.

	2.03 PRODUCT OPTIONS
	A. Products Specified by Reference Standards or by Description Only:  Use any product meeting those standards or description.
	B. 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.
	C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:  Submit a request for substitution for any manufacturer not named.
	D. Available Products: Products specified by naming one or more Manufacturers as an Available Product indicates that these Manufacturers' products may be provided but other comparable products and Manufacturers not named may also be provided without submitting a request for substitution.

	2.04 MAINTENANCE MATERIALS
	A. Furnish extra materials, spare parts, tools, and software of types and in quantities specified in individual specification sections.
	B. Deliver and place in location as directed; obtain receipt prior to final payment.


	PART 3  EXECUTION
	3.01 SUBSTITUTION LIMITATIONS
	A. See Section 01 2500 - Substitution Procedures.

	3.02 OWNER-SUPPLIED PRODUCTS
	A. Owner's Responsibilities:
	B. Contractor's Responsibilities:

	3.03 TRANSPORTATION AND HANDLING
	A. Package products for shipment in manner to prevent damage; for equipment, package to avoid loss of factory calibration.
	B. If special precautions are required, attach instructions prominently and legibly on outside of packaging.
	C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site storage time and potential damage to stored materials.
	D. Transport and handle products in accordance with manufacturer's instructions.
	E. Promptly inspect shipments to ensure that products comply with requirements, quantities are correct, and products are undamaged.
	F. Provide equipment and personnel to handle products by methods to prevent soiling, disfigurement, or damage, and to minimize handling.
	G. Arrange for the return of packing materials, such as wood pallets, where economically feasible.

	3.04 STORAGE AND PROTECTION
	A. 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.
	B. Store and protect products in accordance with manufacturers' instructions.
	C. Store with seals and labels intact and legible.
	D. Store sensitive products in weathertight, climate-controlled enclosures in an environment favorable to product.
	E. For exterior storage of fabricated products, place on sloped supports above ground.
	F. Provide off-site storage and protection when site does not permit on-site storage or protection.
	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. Store loose granular materials on solid flat surfaces in a well-drained area.  Prevent mixing with foreign matter.
	L. Prevent contact with material that may cause corrosion, discoloration, or staining.
	M. Provide equipment and personnel to store products by methods to prevent soiling, disfigurement, or damage.
	N. 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

	01 7000-RIB-Execution and Closeout Requirements-10-28-2025
	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Examination, preparation, and general installation procedures.
	B. Requirements for alterations work, including selective demolition.
	C. Pre-installation meetings.
	D. Cutting and patching.
	E. Surveying for laying out the work.
	F. Cleaning and protection.
	G. Starting of systems and equipment.
	H. Demonstration and instruction of Owner personnel.
	I. Closeout procedures, including Contractor's Correction Punch List, except payment procedures.
	J. General requirements for maintenance service.

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

	1.03 SUBMITTALS
	A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
	B. Cutting and Patching:  Submit written request in advance of cutting or alteration that affects:
	C. Project Record Documents:  Accurately record actual locations of capped and active utilities.
	D. Warranties: For each affected material under warranty, submit written verification, signed by manufacturer of existing materials, stating that the Owner's full warranty will remain in effect after cutting and patching operations have been completed

	1.04 QUALIFICATIONS
	A. 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,

	1.05 PROJECT CONDITIONS
	A. Use of explosives is not permitted.
	B. Grade site to drain.  Maintain excavations free of water.  Provide, operate, and maintain pumping equipment.
	C. Protect site from puddling or running water.  Provide water barriers as required to protect site from soil erosion.
	D. Perform dewatering activities, as required, for the duration of the project.
	E. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent accumulation of dust, fumes, vapors, or gases.
	F. 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.
	G. Erosion and Sediment Control:  Plan and execute work by methods to control surface drainage from cuts and fills, from borrow and waste disposal areas.  Prevent erosion and sedimentation.
	H. Noise Control:  Provide methods, means, and facilities to minimize noise produced by construction operations.
	I. Pest and Rodent Control:  Provide methods, means, and facilities to prevent pests and insects from damaging the work.
	J. 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.

	1.06 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.
	B. Notify affected utility companies and comply with their requirements.
	C. 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.
	D. 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.
	E. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the construction.  Coordinate locations of fixtures and outlets with finish elements.
	F. Coordinate completion and clean-up of work of separate sections.
	G. 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.

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


	PART 2  PRODUCTS
	2.01 PATCHING MATERIALS
	A. New Materials:  As specified in product sections; match existing products and work for patching and extending work.
	B. Type and Quality of Existing Products:  Determine by inspecting and testing products where necessary, referring to existing work as a standard.
	C. Product Substitution:  For any proposed change in materials, submit request for substitution described in Section 01 6000 - 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.

	3.02 PREPARATION
	A. Clean substrate surfaces prior to applying next material or substance.
	B. Seal cracks or openings of substrate prior to applying next material or substance.
	C. 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. When required in individual specification sections, convene a preinstallation meeting at the site prior to commencing work of the section.
	B. Require attendance of parties directly affecting, or affected by, work of the specific section.
	C. Notify Architect 5 calendar days in advance of meeting date.
	D. Prepare agenda and preside at meeting:
	E. Record minutes and distribute copies within two days after meeting to participants, with 1 copies to Architect, Owner, participants, and those affected by decisions made.

	3.04 LAYING OUT THE WORK
	A. Verify locations of survey control points prior to starting work.
	B. Promptly notify Architect of any discrepancies discovered.
	C. Contractor shall locate and protect survey control and reference points.
	D. Protect survey control points prior to starting site work; preserve permanent reference points during construction.
	E. Promptly report to Architect the loss or destruction of any reference point or relocation required because of changes in grades or other reasons.
	F. Replace dislocated survey control points based on original survey control.  Make no changes without prior written notice to  Architect.
	G. Utilize recognized engineering survey practices.
	H. Establish elevations, lines and levels.  Locate and lay out by instrumentation and similar appropriate means:
	I. Periodically verify layouts by same means.
	J. Maintain a complete and accurate log of control and survey work as it progresses.

	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.
	C. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.
	D. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and horizontal lines, unless otherwise indicated.
	E. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.
	F. 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 only.
	B. Keep areas in which alterations are being conducted separated from other areas that are still occupied.
	C. Maintain weatherproof exterior building enclosure except for interruptions required for replacement or modifications; take care to prevent water and humidity damage.
	D. Remove existing work as indicated and as required to accomplish new work.
	E. Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and Telecommunications):  Remove, relocate, and extend existing systems to accommodate new construction.
	F. Protect existing work to remain.
	G. Adapt existing work to fit new work:  Make as neat and smooth transition as possible.
	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:
	J. Clean existing systems and equipment.
	K. 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.
	M. Comply with all other applicable requirements of this section.

	3.07 CUTTING AND PATCHING
	A. Whenever possible, execute the work by methods that avoid cutting or patching.
	B. See Alterations article above for additional requirements.
	C. Perform whatever cutting and patching is necessary to:
	D. 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.
	E. Employ skilled and experienced installer to perform cutting for weather exposed and moisture resistant elements, and sight exposed surfaces.
	F. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior approval.
	G. Restore work with new products in accordance with requirements of Contract Documents.
	H. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.
	I. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids with fire rated material in accordance with Section 07 8400, to full thickness of the penetrated element.
	J. Patching:

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

	3.09 PROTECTION OF INSTALLED WORK
	A. Protect installed work from damage by construction operations.
	B. Provide special protection where specified in individual specification sections.
	C. Provide temporary and removable protection for installed products. Control activity in immediate work area to prevent damage.
	D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.
	E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement of heavy objects, by protecting with durable sheet materials.
	F. 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.
	G. Remove protective coverings when no longer needed; reuse or recycle coverings if possible.

	3.10 SYSTEM STARTUP
	A. Coordinate schedule for start-up of various equipment and systems.
	B. Notify Architectand Owner 7 calendar days prior to start-up of each item.
	C. 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.
	D. Verify tests, meter readings, and specified electrical characteristics agree with those required by the equipment or system manufacturer.
	E. Verify that wiring and support components for equipment are complete and tested.
	F. Execute start-up under supervision of applicable Contractor personnel and manufacturer's representative in accordance with manufacturers' instructions.
	G. 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.
	H. Submit a written report that equipment or system has been properly installed and is functioning correctly.

	3.11 DEMONSTRATION AND INSTRUCTION
	A. See Section 01 7900 - Demonstration and Training.
	B. Demonstrate operation and maintenance of products to Owner's personnel two weeks prior to date of Substantial Completion.
	C. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance, and shutdown of each item of equipment at agreed time, at equipment location.
	D. For equipment or systems requiring seasonal operation, perform demonstration for other season within six months.
	E. Provide a qualified person who is knowledgeable about the Project to perform demonstration and instruction of Owner's personnel.
	F. 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.
	G. 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.

	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.
	B. Accompany Contractor 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 Completion.

	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.
	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

	01 7800-RIB-Closeout Submittals-10-28-2025
	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Project record documents.
	B. Operation and maintenance data.
	C. Warranties and bonds.

	1.02 SUBMITTALS
	A. Project Record Documents:  Submit documents to Architect with claim for final Application for Payment.
	B. Operation and Maintenance Data:
	C. Warranties and Bonds:


	PART 2  PRODUCTS - Not Used
	PART 3  EXECUTION
	3.01 PROJECT RECORD DOCUMENTS
	A. General:
	B. Record Drawings: Record Drawings shall include the following:
	C. Record Submittals:  Record Submittals shall include the following:
	D. Specifications: Specifications shall include the following:

	3.02 OPERATION AND MAINTENANCE DATA
	A. Source Data:  For each product or system, list names, addresses and telephone numbers of Subcontractors and suppliers, including local source of supplies and replacement parts.
	B. Product Data:  Mark each sheet to clearly identify specific products and component parts, and data applicable to installation.  Delete inapplicable information.
	C. 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.
	D. 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. For Each Product, Applied Material, and Finish:
	B. Instructions for Care and Maintenance:  Manufacturer's recommendations for cleaning agents and methods, precautions against detrimental cleaning agents and methods, and recommended schedule for cleaning and maintenance.
	C. Additional information as specified in individual product specification sections.
	D. 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. For Each Item of Equipment and Each System:
	B. 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.
	C. Panelboard Circuit Directories:  Provide electrical service characteristics, controls, and communications; typed.
	D. Include color coded wiring diagrams as installed.
	E. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions and sequences.  Include regulation, control, stopping, shut-down, and emergency instructions.  Include summer, winter, and any special operating instructions.
	F. Maintenance Requirements:  Include routine procedures and guide for preventative maintenance and trouble shooting; disassembly, repair, and reassembly instructions; and alignment, adjusting, balancing, and checking instructions.
	G. Provide servicing and lubrication schedule, and list of lubricants required.
	H. Include manufacturer's printed operation and maintenance instructions.
	I. Include sequence of operation by controls manufacturer.
	J. Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams required for maintenance.
	K. Provide control diagrams by controls manufacturer as installed.
	L. Provide charts of valve tag numbers, with location and function of each valve, keyed to flow and control diagrams.
	M. Include test and balancing reports.
	N. Additional Requirements:  As specified in individual product specification sections.

	3.05 ASSEMBLY OF OPERATION AND MAINTENANCE MANUALS
	A. General:
	B. 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.
	C. Where systems involve more than one specification section, provide separate tabbed divider for each system.
	D. Binders:  Commercial quality, 8-1/2 by 11 inch three D side ring binders with durable plastic covers; 3 inch maximum ring size.  When multiple binders are used, correlate data into related consistent groupings.
	E. Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE INSTRUCTIONS; identify title of Project; identify subject matter of contents.
	F. Project Directory:  Title and address of Project; names, addresses, and telephone numbers of Architect, Consultants, Contractor and subcontractors, with names of responsible parties.
	G. 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.
	H. 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.
	I. Text:  Manufacturer's printed data, or typewritten data on 20 pound paper.
	J. Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger drawings to size of text pages.
	K. Arrangement of Contents:  Organize each volume in parts as follows:

	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.
	C. Co-execute submittals when required.
	D. Retain warranties and bonds until time specified for submittal.
	E. Manual:  Bind in commercial quality 8-1/2 by 11 inch three D side ring binders with durable plastic covers.
	F. Cover:  Identify each binder with typed or printed title WARRANTIES AND BONDS, with title of Project; name, address and telephone number of Contractor and equipment supplier; and name of responsible company principal.
	G. Table of Contents:  Neatly typed, in the sequence of the Table of Contents of the Project Manual, with each item identified with the number and title of the specification section in which specified, and the name of product or work item.
	H. Separate each warranty or bond with index tab sheets keyed to the Table of Contents listing.  Provide full information, using separate typed sheets as necessary.  List Subcontractor, supplier, and manufacturer, with name, address, and telephone number of responsible principal.


	END OF SECTION

	01 7900-RIB-Demonstration and Training-10-28-2025
	PART 1  GENERAL
	1.01 SUMMARY
	A. Demonstration of products and systems to be commissioned and where indicated in specific specification sections.
	B. Training of Owner personnel in operation and maintenance is required for:
	C. Training of Owner personnel in care, cleaning, maintenance, and repair is required for:

	1.02 SUBMITTALS
	A. See Section 01 3000 - Administrative Requirements, for submittal procedures; except:
	B. Draft Training Plans:  Owner will designate personnel to be trained; tailor training to needs and skill-level of attendees.
	C. Training Manuals:  Provide training manual for each attendee; allow for minimum of two attendees per training session.

	1.03 QUALITY ASSURANCE
	A. Instructor Qualifications:  Familiar with design, operation, maintenance and troubleshooting of the relevant products and systems.
	B. Coordination: Coordinate demonstration and training of this section with project commissioning requirements.


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

	3.02 TRAINING - GENERAL
	A. Conduct training on-site unless otherwise indicated.
	B. Do not start training until Functional Testing is complete, unless otherwise specified or approved by the Commissioning Authority.
	C. Provide training in minimum two hour segments.
	D. 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.
	E. Review of Facility Policy on Operation and Maintenance Data:  During training discuss:
	F. Product- and System-Specific Training:
	G. 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

	02 4100-RIB-Demolition-10-28-2025
	PART 1 GENERAL
	1.01 SECTION INCLUDES
	A. Selective demolition of built site elements.
	B. Abandonment and removal of existing utilities and utility structures.

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

	1.03 SUBMITTALS
	A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
	B. Project Record Documents:  Accurately record actual locations of capped and active utilities and subsurface construction.

	1.04 QUALITY ASSURANCE
	A. Demolition Firm Qualifications:  Company specializing in the type of work required.


	PART 2  PRODUCTS - NOT USED
	2.01 MATERIALS
	A. Fill Material:  As specified in Division 31.


	PART 3 EXECUTION
	3.01 SCOPE
	A. Remove portions of existing site elements as indicated on Drawings including, but not limited to, the following:

	3.02 GENERAL PROCEDURES AND PROJECT CONDITIONS
	A. Comply with other requirements specified in Section 01 7000.
	B. Comply with applicable codes and regulations for demolition operations and safety of adjacent structures and the public.
	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 that are not to be removed.
	F. 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.
	G. If hazardous materials are discovered during removal operations, stop work and notify ​Architect​ and ​Owner​; hazardous materials include regulated asbestos containing materials,  PCB's, and mercury.

	3.03 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. 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.

	3.04 EXISTING UTILITIES
	A. Protect existing utilities to remain from damage.
	B. 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.
	C. 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.
	D. 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.
	E. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected and abandoned utilities.
	F. Prepare building demolition areas by disconnecting and capping utilities outside the demolition zone; identify and mark utilities to be subsequently reconnected, in same manner as other utilities to remain.

	3.05 SELECTIVE DEMOLITION FOR ALTERATIONS
	A. Drawings showing existing construction and utilities are based on casual field observation and existing record documents only.
	B. Separate areas in which demolition is being conducted from other areas that are still occupied.
	C. Remove existing work as indicated and as required to accomplish new work.
	D. Services (Including but not limited to ​Electrical​):  Remove existing systems and equipment as indicated.
	E. Protect existing work to remain.

	3.06 SalVAGED ITEMS
	A. Clean salvaged items.
	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 on-site.
	E. Protect items from damage during transport and storage.

	3.07 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.

	3.08 EXISTING ITEMS TO REMAIN
	A. 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 cleaned and reinstalled in their original locations after selective demolition operations are complete

	3.09 DEBRIS AND WASTE REMOVAL
	A. Remove debris, junk, and trash from site.
	B. Leave site in clean condition, ready for subsequent work.
	C. Clean up spillage and wind-blown debris from public and private lands.


	END OF SECTION

	26 0010 electrical general requirements
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and General Provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification sections, apply to work of this section.

	1.02 SUMMARY
	A. This Section includes electrical general administrative and procedural requirements. The following requirements are included in this Section to supplement the requirements specified in Division 1 Specification Sections.

	1.03 references
	A. All materials shall be new. The electrical and physical properties of all materials, and the design, performance characteristics, and methods of construction of all items of equipment, shall be in accordance with the latest issue of the various, applicable Standard Specifications of the following recognized authorities:

	1.04 QUALITY ASSURANCE
	A. Scope of Work: Furnish all labor, material, equipment, technical supervision, and incidental services required to complete, test, and leave ready for operation the electrical systems as specified in the Division 26 Sections and as indicated on Drawings.
	B. Ordinances and Codes: Perform all Work in accordance with applicable Federal, State, and local ordinances and regulations, the Rules and Regulations of NFPA, NECA, and UL, unless otherwise indicated.
	C. Source Limitations: All equipment of the same or similar systems shall be by the same manufacturer.
	D. Tests and Inspections: Perform all tests required by state, city, county, and/or other agencies having jurisdiction. Provide all materials, equipment, etc., and labor required for tests.
	E. Performance Requirements: Perform all work in a first class and workmanlike manner, in accordance with the latest accepted standards and practices for the trades involved.
	F. Sequence and Schedule: Avoid interference with the work of other trades. Remove and relocate any work which in the opinion of the Owner’s Representatives causes interference.

	1.05 CODES, PERMITS AND FEES
	A. Unless otherwise indicated, all required permits, licenses, inspections, approvals, and fees for electrical work shall be secured and paid for by the Contractor. All work shall conform to all applicable codes, rules, and regulations.
	B. Comply with rules of local utility companies. Coordinate with the utility company supplying service to the installation and determine all devices including, but not limited to, all current and potential transformers, meter boxes, C.T. cabinets, and meters which will be required and include the cost of all such items and all utilities costs in proposal.
	C. All work shall be executed in accordance with the rules and regulations outlined in local and state codes. Prepare any detailed Drawings or diagrams which may be required by the governing authorities. Where the Drawings and/or Specifications indicate materials or construction that exceed code requirements, the Drawings and/or Specifications shall govern.

	1.06 DRAWINGS
	A. The Drawings show the location and general arrangement of equipment, electrical systems, and related items. They shall be followed as closely as elements of the construction will permit.
	B. Examine the Drawings of other trades and verify the conditions governing the work on the job site. Arrange work accordingly, providing such fittings, conduit, junction boxes, and accessories as may be required to meet such conditions.
	C. Deviations from the Drawings, apart from minor changes in routing and other such incidental changes that do not affect the functioning or serviceability of the systems, shall not be made without the written approval of the Architect/Engineer.
	D. The architectural and structural Drawings take precedence in all matters pertaining to the building structure, mechanical Drawings in all matters pertaining to mechanical trades, and electrical Drawings in all matters pertaining to electrical trades. Where there are conflicts or differences between the Drawings for the various trades, report such conflicts or differences to the Architect/Engineer for resolution.
	E. Drawings are not intended to be scaled for rough-in or to serve as shop drawings. Take all field measurements required to complete the Work.

	1.07 MATERIAL AND EQUIPMENT MANUFACTURERS
	A. All items of equipment shall be furnished complete with all accessories normally supplied with the catalog items listed and all other accessories necessary for a complete and satisfactory operating system. All equipment and materials shall be new, be standard products of manufacturers regularly engaged in the production of electrical equipment and be of the manufacturer's latest design.
	B. If an approved manufacturer is other than the manufacturer used as the basis for design, the equipment or product provided shall be equal in size, quality, durability, appearance, capacity, and efficiency through all ranges of operation, shall conform with arrangements and space limitations of the equipment shown on the plans and/or specified, shall be compatible with the other components of the system and shall comply with the requirements for Items Requiring Prior Approval specified in this section of the Specifications. All costs to make these items of equipment comply with these requirements including, but not limited to, electrical work, and building alterations shall be included in the original Bid. Similar equipment shall be by one manufacturer.
	C. Where existing equipment is modified to include new switches, circuit breakers, metering, or other components, the new components shall be by the original equipment manufacturer and shall be listed for installation in the existing equipment. Where original equipment manufacturer components are not available, third-party aftermarket components shall be listed for the application and submitted to the engineer for approval. Reconditioned or salvaged components shall not be used unless specifically indicated on the drawings.

	1.08 INSPECTION OF SITE
	A. Visit the site, examine, and verify the conditions under which the Work must be conducted before submitting Proposal. The submitting of a Proposal implies that the Contractor has visited the site and understands the conditions under which the Work must be conducted. No additional charges will be allowed because of failure to make this examination or to include all materials and labor to complete the Work.

	1.09 ITEMS REQUIRING PRIOR APPROVAL
	A. Bids shall be based upon manufactured equipment specified. All items that the Contractor proposes to use in the Work that are not specifically named in the Contract Documents must be submitted for review prior to bids. Such items must be submitted in compliance with Division 1 specifications. Requests for prior approval must be accompanied by complete catalog information, including but not limited to, model, size, accessories, complete electrical information, and performance data in the form given in the equipment schedule on the drawings at stated design conditions. Where items are referred to by symbolic designations on the drawings, all requests for prior approval shall bear the same designations.
	B. Voluntary alternates may be submitted for consideration, with listed addition or deduction to the bid.

	1.10 SHOP DRAWINGS/SUBMITTALS
	A. Submit project-specific submittals for review in compliance with Division 1.
	B. All shop Drawings shall be submitted in groupings of similar and/or related items (lighting fixtures, switchgear, etc.). Incomplete submittal groupings will be returned unchecked.
	C. If deviations (not substitutions) from the Contract Documents are deemed necessary by the Contractor, the details of such deviations, the reason for the deviation, and the resulting changes shall be included with the submittal for approval.
	E. Submit for approval shop drawings for electrical systems or equipment indicated in other sections of electrical specs. Where items are referred to by symbolic designation on the Drawings and Specifications, all submittals shall bear the same designation (light fixtures).

	1.11 COORDINATION DRAWINGS
	A. Submit project specific coordination drawings for review in compliance with Division 1 Specification Sections.

	1.12 OPERATION AND MAINTENANCE INSTRUCTIONAL MANUALS
	A. Submit project specific Operation and Maintenance Instructional Manuals for review in compliance with Division 01 Specification Sections.
	B. Provide complete operation and maintenance instructional manuals covering all electrical equipment herein specified, together with parts lists. Maintenance and operating instructional manuals shall be job specific to this project. Generic manuals are not acceptable. Manual shall be provided on electronic media. All literature shall be combined in one document and shall be properly bookmarked with all applicable sections. Maintenance and operating instructional manuals shall be provided when construction is approximately 75% complete.
	C. The operating and maintenance instructions shall include a brief, general description for all electrical systems including, but not limited to:

	1.13 RECORD DRAWINGS
	A. Submit record drawings in compliance with Division 01.
	B. Contractor shall submit to the Architect/Engineer, record drawings on electronic media which have been neatly marked to represent as-built conditions for all new electrical work. Modifications to original drawings shall be marked with a contrasting color so the marks are readily apparent.
	C. The Contractor shall keep accurate note of all deviations from the construction documents and discrepancies in the underground concealed conditions and other items of construction on field drawings as they occur. The marked up field documents shall be available for review by the Architect, Engineer, and Owner at their request during construction.

	1.14 INSTRUCTION OF OWNER PERSONNEL
	A. Before final inspection, instruct Owner's designated personnel in operation, adjustment, and maintenance of electrical equipment and systems at agreed upon times. A minimum of 4 hours of formal instruction to Owner's personnel shall be provided for each building. Additional hours are specified in individual specification sections.
	B. Use operation and maintenance manuals as basis for instruction. Review contents of manual with personnel in detail to explain all aspects of operation and maintenance.
	C. In addition to individual equipment training provide overview of each electrical system. Utilize the as-built documents for this overview.
	D. Prepare and insert additional data in operation and maintenance manual when need for such data becomes apparent during instruction, or as requested by Owner.

	1.15 WARRANTY
	A. Warranty: Comply with the requirements in Division 01 Specification Sections. Contractor shall warranty that the electrical installation is free from defects and agrees to replace or repair, to the Owner’s satisfaction, any part of this electrical installation which becomes defective within a period of one year (unless specified otherwise in other Division 26 sections) from the date of substantial completion following final acceptance, provided that such failure is due to defects in the equipment, material, workmanship, or failure to follow the contract documents.
	B. Contractor shall be responsible for any temporary services including equipment and installation required to maintain operation as a result of any equipment failure or defect during warranty period.
	C. File with the Owner all warranties from the equipment manufacturers including the operating conditions and performance capacities they are based on.

	1.16 USE OF EQUIPMENT
	A. The use of any equipment, or any part thereof for purposes other than testing even with the Owner's consent, shall not be construed to be an acceptance of the work on the part of the Owner, nor be construed to obligate the Owner in any way to accept improper work or defective materials.
	B. Do not use Owner's lamps for temporary lighting except as allowed and directed by the Owner. Equip lighting fixtures with new lamps when the project is turned over to the Owner.

	1.17 COORDINATION
	A. Coordinate arrangement, mounting, and support of electrical equipment:
	B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	C. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or otherwise concealed. Access doors and panels are specified in Division 8 Section "Access Doors and Frames."
	D. Coordinate electrical testing of electrical, mechanical, and architectural items, so equipment and systems that are functionally interdependent are tested to demonstrate successful interoperability.


	PART 2  PRODUCTS (NOT APPLICABLE)
	PART 3  EXECUTION
	3.01 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	C. Headroom Maintenance: If mounting heights or other location criteria are not indicated, arrange, and install components and equipment to provide maximum possible headroom consistent with these requirements.
	D. Equipment: Install to facilitate service, maintenance, and repair or replacement of components of both electrical equipment and other nearby installations. Connect in such a way as to facilitate future disconnecting with minimum interference with other items in the vicinity.
	E. Right of Way: Give to raceways and piping systems installed at a required slope.

	3.02 DEMOLITION WORK
	A. All demolition of existing electrical equipment and materials will be done by this Contractor unless otherwise indicated. Include all items related to the existing systems that are being removed such as, but not limited to, electrical equipment, cabinets, devices, lighting fixtures, conduit, fittings, boxes, wiring, and supports. No abandoned components of the electrical systems indicated to be removed shall remain.
	B. In general, demolition work is indicated on the Drawings. However, the Contractor shall visit the job site to determine the full extent and character of this work.
	C. Unless specifically noted otherwise, removed materials shall not be reused in the work.
	D. Where equipment or fixtures are removed, outlet boxes that remain recessed in walls shall be properly blanked off, and conduits capped. After alterations are complete, the entire installation shall present a "finished" look, as approved by the Architect/Engineer. The original function of the present electrical systems remaining in service shall not be changed unless specifically indicated as part of the project scope.
	E. Reroute signal wires, lighting, and power wiring as required to maintain services that are to remain and/or unaffected by the renovations. Where walls and ceilings are to be removed as shown on the Drawings, the conduit is to be cut off by the Electrical Trades so that the abandoned conduit in these walls and ceilings may be removed with the walls and ceilings by the Architectural Trades. All dead-end conduit runs shall be plugged at the remaining line outlet boxes or the panels.
	F. All electrical work in altered and unaltered areas shall be run concealed wherever possible. Use of surface raceway or exposed conduits will be permitted only where specifically indicated on the drawings or approved by the Architect/Engineer.

	3.03 INSTALLATION OF EQUIPMENT
	A. Install all equipment in strict accordance with all directions and recommendations furnished by the manufacturer. Where such directions conflict with the Drawings and Specifications, report such conflicts to the Architect/Engineer for resolution.
	B. Device Location:

	3.04 WORK IN EXISTING BUILDINGS
	A. The Owner will provide access to existing buildings as required. Access requirements to occupied buildings shall be identified on the project schedule. The Contractor, once Work is started in the existing building, shall complete same without interruption to return work areas as soon as possible to Owner.
	B. Adequately protect and preserve all existing and newly installed Work. Promptly repair any damage to same at Contractor's expense.
	C. Consult with the Owner’s Representative as to the methods of carrying on the Work so as not to interfere with the Owner's operation any more than necessary. Accordingly, all service lines shall be kept in operation as long as possible and the services shall only be interrupted at such time as will be designated by the Owner's Representative.
	D. Prior to starting work in any area, obtain approval for doing so from a qualified representative of the Owner who is designated and authorized by the Owner to perform testing and abatement of all hazardous materials including but not limited to, asbestos. The Contractor shall not perform any inspection, testing, containment, removal, or other work that is related in any way whatsoever to hazardous materials under the Contract.

	3.05 temporary services
	A. Provide and remove upon completion of the project, following the general conditions and as described in Division 01, a complete temporary electrical and telephone service during construction.

	3.06 DISPOSAL
	A. Ballasts

	3.07 CHASES AND RECESSES
	A. Provided by the architectural trades, but the Contractor shall be responsible for their accurate location and size.

	3.08 CUTTING, PATCHING AND DAMAGE TO OTHER WORK
	A. Refer to General Conditions for requirements.
	B. All cutting, patching, and repair work shall be performed by the Contractor through approved, qualified subcontractors. Contractor shall include full cost of same in bid.

	3.09 EXCAVATION AND BACKFILLING
	A. Provide all excavation, trenching, tunneling, dewatering, and backfilling required for the electrical work. Coordinate the work with other excavating and backfilling in the same area.
	B. Where conduit is installed less than 2'6" below the surface of pavement, provide concrete encasement, 4" minimum coverage, all around or as shown on the electrical Drawings.
	C. Backfill all excavations with well-tamped granular material. Backfill all excavations under wall footings with lean mix concrete up to underside of footings and extend concrete within excavation a minimum of four (4) feet each side of footing. Granular backfill shall be placed in layers not more than 8 inches in thickness, 95 percent compaction throughout with approved compaction equipment. Tamp, roll as required. Excavated material shall not be used.
	D. Backfill all excavations inside building, under drives, and parking areas with well-tamped granular material. Granular backfill shall be placed in layers not more than 8 inches in thickness, 95 percent compaction throughout with approved compaction equipment. Tamp, roll as required. Excavated material shall not be used.
	E. Backfill outside building with granular material to a height 12 inches over top of pipe compacted to 95 percent compaction as specified above. Backfill remainder of excavation with unfrozen excavated material in such a way as to prevent settling.

	3.10 EQUIPMENT CONNECTIONS
	A. Make connections to equipment and other items included in the work in accordance with the approved shop Drawings and rough-in measurements furnished by the manufacturers of the particular equipment furnished. All additional connections not shown on the Drawings, but called out by the equipment manufacturer's shop Drawings shall be provided.

	3.11 CLEANING
	A. All debris shall be removed daily as required to maintain the work area in a neat, orderly condition.
	B. Final cleanup shall include, but not be limited to, washing of fixture lenses or louvers, switchboards, substations, motor control centers, panels, etc. Fixture reflectors and lenses or louvers shall be left with no water marks or cleaning streaks.

	3.12 PROTECTION AND HANDLING OF EQUIPMENT AND MATERIALS
	A. Equipment and materials shall be protected from theft, injury, or damage.
	B. Protect conduit openings with temporary plugs or caps.
	C. Provide adequate storage for all equipment and materials delivered to the job site. Location of the space will be designated by the Owner's representative or Architect/Engineer. Equipment set in place in unprotected areas must be provided with temporary protection.

	3.13 EXTRA WORK
	A. For additional electrical work which may be proposed or requested, furnish an itemized cost breakdown of material and labor required to complete the work. Proceed only after receiving a written authorization.

	3.14 DRAWINGS AND MEASUREMENTS
	A. The Drawings are not intended to be scaled for rough-in measurements nor to serve as Shop Drawings. Field measurements necessary for ordering materials and fitting the installation to the building construction and arrangement are the Contractor’s responsibility. The Contractor shall check latest Architectural Drawings and locate light switches from same where door swings are different from Electrical Drawings.



	26 0519 conductors and cables
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes:

	1.03 action SUBMITTALS
	A. Submit letter of compliance (intent) for copper building wire.

	1.04 informational submittals
	A. Field Quality-Control Test Reports.

	1.05 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.


	PART 2  PRODUCTS
	2.01 COPPER BUILDING WIRE
	A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with an overall insulation layer or jacket, or both, rated 600 V or less.
	B. Standards:
	C. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 for stranded conductors.
	D. Conductor Insulation:

	2.02 CONNECTORS AND SPLICES
	A. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.


	PART 3  EXECUTION
	3.01 CONDUCTOR MATERIAL APPLICATIONS
	A. Refer to application schedule on the drawings
	B. Feeders and Branch Circuits: Solid or stranded for No. 12 AWG and smaller; stranded for No. 10 AWG and larger.
	C. Each feeder shall be of the same conductor and insulation material (phase, neutral, and parallel).
	D. Use conductor not smaller than 14 AWG for 120V control circuits.
	E. Where equipment is listed for use with copper conductors only, use copper conductors for the entire length of feeder.

	3.02 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Refer to application schedule on the drawings

	3.03 INSTALLATION of conductors and cables
	A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
	B. Complete raceway installation between conductor and cable termination points according to Section 26 0533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables.
	C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	F. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."
	G. Neatly train and lace wiring inside boxes, equipment, and panelboards.
	H. Provide a separate neutral conductor for each circuit unless multi-wire branch circuits are specifically indicated on the drawings.
	I. Electrical Contractor shall be responsible for de-rating of conductors as required by N.E.C. when more than three current carrying conductors are installed in a single raceway or cable. Neutral conductors shall be considered current carrying conductors.
	J. Between support, hangers and termination no more than 3" deflection from the bottom of the cable to a horizontal line between the support/hanger or termination.
	K. Do not route conductors across roof without prior approval from engineer.

	3.04 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values. If manufacturer's torque values are not indicated, use those specified in UL 486A.
	B. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than un-spliced conductors.
	C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.
	D. Clean conductor surfaces before installing lugs and connectors.
	E. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible temperature rise.
	F. Use solderless pressure connectors with insulating covers for copper conductor splices and taps, 8 AWG and larger.
	G. Use piercing connector with insulating covers for conductor splices and taps, 8 AWG and larger only for taps to existing feeders. Do not use piercing connectors in new construction.
	H. Use Sta-Kon connectors to terminate stranded conductors #10 AWG and smaller to screw terminals.
	I. Use insulated spring wire connectors with plastic caps (wire nuts) for copper conductor splices and taps, 10 AWG and smaller. Push-in style connectors are not permitted.
	J. Provide lugs suitable for bussing and conductor material used.
	K. Use appropriately sized compression pin adapters to make terminations at equipment where equipment lugs cannot accommodate conductors that are oversized for voltage drop or similar conditions.

	3.05 IDENTIFICATION
	A. Identify and color-code conductors and cables according to Section 26 0553 "Identification for Electrical Systems."
	B. Identify each spare conductor at each end with identity number and location of other end of conductor, and identify as spare conductor.

	3.06 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with requirements in Section 26 0533 "Raceways and Boxes."

	3.07 FIELD QUALITY CONTROL
	A. Perform the following field quality control tests in accordance with Division 26 Section “Electrical Testing”.
	B. Test Reports: Prepare a written report to record the following:



	26 0526 grounding and bonding
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes grounding of electrical systems and equipment. Grounding requirements specified in this Section may be supplemented by special requirements of systems described in other Sections.
	B. Related Sections include the following:

	1.03 REFERENCES
	A. ASTM B 3: Specification for Soft or Annealed Copper Wire.
	B. ASTM B 8: Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard or Soft.
	C. ASTM B 33: Specification for Tinned Soft or Annealed Copper Wire for Electrical Purposes.
	D. ASTM B 187: Specification for Copper, Bus Bar, Rod, and Shapes and General Purpose Rod, Bar, and Shapes.
	E. IEEE 81: Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials of a Ground System.
	F. IEEE 142: Grounding of Industrial and Commercial Power Systems.
	G. IEEE 1100 – 1992: Recommended Practice for Powering and Grounding Sensitive Electronic Equipment.
	H. IEEE C2: National Electrical Safety Code.
	I. NETA MTS – 2001: Maintenance Testing Specifications.
	J. NFPA 70: National Electrical Code.
	K. NFPA 70B: Recommended Practice for Electrical Equipment Maintenance.
	L. TIA/EIA 607: Commercial Building Grounding and Bonding Requirements Standard.
	M. UL 467: Grounding and Bonding Equipment.
	N. UL 486 A: Wire Connectors and Soldering Lugs for Use with Copper Conductors.

	1.04 ACTION SUBMITTALS
	A. Product Data: For the following:

	1.05 INFORMATIONAL SUBMITTALS
	A. Field Quality Control Test Reports: Submit written test reports to include the following:

	1.06 closeout submittals
	A. Project Record Documents

	1.07 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70; for overhead-line construction and medium-voltage underground construction, comply with IEEE C2.
	C. Comply with NFPA 780 and UL 96 when interconnecting with lightning protection system.
	D. Comply with ANSI/TIA/EIA-607 “Standard for Commercial Building Grounding and Bonding Requirements for Telecommunications”.
	E. Comply with ANSI/IEEE 1100 -1992 “Powering and Grounding Sensitive Electronic Equipment”.


	PART 2  PRODUCTS
	2.01 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

	2.02 GROUNDING CONDUCTORS
	A. For insulated conductors, comply with Division 26 Section "Conductors and Cables."
	B. Material: Copper.
	C. Equipment Grounding Conductors: Insulated with green-colored insulation.
	D. Grounding Electrode Conductors: Stranded cable.
	E. Underground Conductors: Bare, stranded, copper unless otherwise indicated.
	F. Bare Copper Conductors: Comply with the following:
	G. Copper Bonding Conductors: As follows:

	2.03 CONNECTOR PRODUCTS
	A. Comply with IEEE 837 and UL 467; listed for use for specific types, sizes, and combinations of conductors and connected items.
	B. Bolted Connectors: Bolted-pressure-type connectors, or compression type.
	C. Welded Connectors: Exothermic-welded type, in kit form, and selected for the specific application per manufacturer's written instructions.
	D. Compression-Type Connectors: Pure, wrought copper, per ASTM B187.

	2.04 GROUNDING ELECTRODES
	A. Ground Rods: Copper-clad steel.


	PART 3  EXECUTION
	3.01 EQUIPMENT GROUNDING
	A. Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment grounding conductors, unless specific types, larger sizes, or more conductors than required by NFPA 70 are indicated.
	B. Use only copper conductors for both insulated and bare grounding conductors in direct contact with earth, concrete, masonry, crushed stone, and similar materials.
	C. Underground Grounding Conductors: No. 2/0 AWG minimum. Bury at least 24 inches below grade or bury 12 inches above duct bank when installed as part of the duct bank.
	D. In raceways, use insulated equipment grounding conductors. Install equipment grounding conductors in all feeders and circuits. Terminate each end on suitable lugs, bus or bushing.
	E. Install equipment grounding conductors in all feeders and circuits. Terminate each end on suitable lugs, bus or bushing.
	F. Nonmetallic Raceways: Install an equipment grounding conductor in nonmetallic raceways unless they are designated for telephone or data cables.
	G. Metal Poles Supporting Outdoor Lighting Fixtures: Provide a separate equipment grounding conductor with supply branch-circuit conductors. Bond pole and foundation reinforcing steel to equipment ground conductor.
	H. Verify specific equipment grounding requirements with the manufacturer’s recommendations.

	3.02 CONNECTIONS
	A. General: Make connections so galvanic action or electrolysis possibility is minimized. Select connectors, connection hardware, conductors, and connection methods so metals in direct contact will be galvanically compatible.
	B. Exothermic-Welded Connections: Use for connections to structural steel and for underground connections, except those at test wells. Comply with manufacturer's written instructions. Welds that are puffed up or that show convex surfaces indicating improper cleaning are not acceptable.
	C. Equipment Grounding Conductor Terminations
	D. Noncontact Metal Raceway Terminations: If metallic raceways terminate at metal housings without mechanical and electrical connection to housing, terminate each conduit with a grounding bushing. Connect grounding bushings with a bare grounding conductor to grounding bus or terminal in housing. Bond electrically noncontinuous conduits at entrances and exits with grounding bushings and bare grounding conductors, unless otherwise indicated.
	E. Tighten screws and bolts for grounding and bonding connectors and terminals according to manufacturer's published torque-tightening values. If manufacturer's torque values are not indicated, use those specified in UL 486A.
	F. Compression-Type Connections: Use hydraulic compression tools to provide correct circumferential pressure for compression connectors. Connections shall be non-reversible. Use tools and dies recommended by connector manufacturer. Provide embossing die code or other standard method to make a visible indication that a connector has been adequately compressed on grounding conductor.
	G. Moisture Protection: If insulated grounding conductors are connected to ground rods or grounding buses, insulate entire area of connection and seal against moisture penetration of insulation and cable.

	3.03 INSTALLATION
	A. Equipotential Ground: Interconnect grounding electrodes to form one, electrically continuous, equipotential grounding electrode system. Grounding electrodes to be interconnected include:
	B. Metal in-ground support structure in direct contact with the earth vertically for 10 feet (3.0 m) or more, with or without concrete encasement: Provide insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to at least one metal in-ground support structure, or as otherwise indicated. Connect grounding conductors to metal in-ground support structure by exothermic welds. Bond metal grounding conductor conduit or sleeve to conductor at each end.
	C. Concrete Encased Electrode: Fabricate in accordance with NFPA 70:
	D. Ground Rods: Install at least three rods spaced at least one-rod length from each other and located at least the same distance from other grounding electrodes.
	E. Grounding Conductors: Route along shortest and straightest paths possible, unless otherwise indicated. Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage. Install in conduit where routed above grade.
	F. Bonding Straps and Jumpers: Install so vibration by equipment mounted on vibration isolation hangers and supports is not transmitted to rigidly mounted equipment. Use exothermic-welded connectors or non-reversing compression-type connectors for outdoor locations, unless a disconnect-type connection is required; then, use a bolted clamp. Bond straps directly to the basic structure taking care not to penetrate any adjacent parts. Install straps only in locations accessible for maintenance.
	G. Separately Derived AC Power Systems: Ground separately-derived ac power system neutrals including distribution transformers to grounding electrodes per NFPA 70.
	H. Equipment Grounding: Provide a permanent and continuous bonding of conductor enclosures, equipment frames, power distribution equipment ground busses, cable trays, metallic raceways, and other non-current carrying metallic parts of the electrical system.
	I. Bond together metal building elements not attached to grounded structure; bond to ground.
	J. Provide a flexible braid bonding jumper at each set of columns at expansion joints.

	3.04 UNDERGROUND DISTRIBUTION SYSTEM GROUNDING
	A. Pad-Mounted Transformers and Switches: Install two ground rods and counterpoise circling pad. Ground pad-mounted equipment and noncurrent-carrying metal items associated with transformers/substations by connecting them to underground cable and grounding electrodes. Use not less than a No. 2 AWG conductor for counterpoise and for taps to equipment ground pad. Bury counterpoise not less than 18 inches below grade and 6 inches from the foundation.

	3.05 FIELD QUALITY CONTROL
	A. Testing: Perform the following field quality control tests in accordance with Division 26 section “Electrical Testing”

	3.06 GRADING AND PLANTING
	A. Restore surface features, including vegetation, at areas disturbed by Work of this Section. Reestablish original grades, unless otherwise indicated. If sod has been removed, replace it as soon as possible after backfilling is completed. Restore areas disturbed by trenching, storing of dirt, cable laying, and other activities to their original condition. Include application of topsoil, fertilizer, lime, seed, sod, sprig, and mulch. Comply with Division 2 Section "Landscaping." Maintain restored surfaces. Restore disturbed paving as indicated.



	26 0529 hangers and supports for electrical systems
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:

	1.03 DEFINITIONS
	A. EMT: Electrical metallic tubing.
	B. IMC: Intermediate metal conduit.
	C. RMC: Rigid metal conduit.

	1.04 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Design supports for multiple raceways, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	C. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	D. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed for this Project, with a minimum structural safety factor of five times the applied force.

	1.05 action SUBMITTALS
	A. Product Data: For the following:

	1.06 QUALITY ASSURANCE
	A. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Comply with NFPA 70.

	1.07 COORDINATION
	A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items are specified in Division 07 Section "Roof Accessories."


	PART 2  PRODUCTS
	2.01 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field assembly.
	B. Raceway and Cable Supports: As described in NECA 1 and NECA 101.
	C. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	D. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as required to suit individual conductors or cables supported. Body shall be malleable iron.
	E. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	F. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their supports to building surfaces include the following:

	2.02 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B. Materials: Comply with requirements in Division 05 Section "Metal Fabrications" for steel shapes and plates.


	PART 3  EXECUTION
	3.01 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for EMT, IMC, and RMC as required by NFPA 70 or as scheduled in NECA 1. Minimum rod size shall be 1/4 inch in diameter.
	C. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	D. Support single runs of MC cable using spring-steel clamps from suspended ceiling hangers, hanger wire or building structure at intervals not to exceed three feet. Do not support MC cable from ceiling grid.

	3.02 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
	B. Raceway Support Methods: In addition to methods described in NECA 1, EMT may be supported by openings through structure members, as permitted in NFPA 70.
	C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination shall be weight of supported components plus 200 lb.
	D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	E. Slotted support systems applications:
	F. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.
	G. Do not fasten supports to floor decks, roof decks, pipes, ducts, mechanical equipment, or conduit.
	H. Obtain permission from Architect/Engineer before using powder-actuated anchors.
	I. Obtain permission from Architect/Engineer before drilling or cutting structural members.
	J. Fabricate supports from structural steel or steel channel. Rigidly weld members or use hexagon head bolts to present neat appearance with adequate strength and rigidity. Use spring lock washers under all nuts.
	K. Install surface-mounted cabinets and panelboards with minimum of four anchors.
	L. In wet and damp locations use steel channel supports to stand cabinets and panelboards one inch  off wall.
	M. Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed in hollow partitions.
	N. The Contractor shall replace all supports and channels that sag, twist, and/or show signs of not providing proper structural support, to the equipment, it is intended for, as determined by the Owner and Architect/Engineer. All costs associated with replacing supports and steel channels shall be incurred by the Contractor.

	3.03 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-fabricated metal supports.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding: Comply with AWS D1.1/D1.1M.

	3.04 CONCRETE BASES
	A. Provide concrete bases for all floor mounted electrical equipment.
	B. Provide concrete bases for all exterior, grade level electrical equipment, and where indicated.
	C. Base/Pad Construction:
	D. Anchor equipment to base per both supports and equipment manufacturer’s instructions.
	E. Coordinate conduit openings and sleeve locations in base with requirements of equipment to be supported.



	26 0533 raceways and boxes
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.
	B. Related Sections include the following:

	1.03 DEFINITIONS
	A. EMT: Electrical metallic tubing.
	B. ENT: Electrical nonmetallic tubing.
	C. FMC: Flexible metal conduit.
	D. IMC: Intermediate metal conduit.
	E. LFMC: Liquidtight flexible metal conduit.
	F. LFNC: Liquidtight flexible nonmetallic conduit.
	G. RNC: Rigid nonmetallic conduit.
	H. PVC: Polyvinyl Chloride.
	I. HDPE: High Density Polyethylene.
	J. RTRC: Reinforced Thermosetting Resin Conduit

	1.04 action SUBMITTALS
	A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.

	1.05 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.


	PART 2  PRODUCTS
	2.01 METAL CONDUIT AND TUBING
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Rigid Steel Conduit:  ANSI C80.1.
	C. IMC:  ANSI C80.6.
	D. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit or IMC.
	E. EMT:  ANSI C80.3.
	F. FMC:  Zinc-coated steel.
	G. LFMC:  Flexible steel conduit with PVC jacket.
	H. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  NEMA FB 1; listed for type and size raceway with which used, and for application and environment in which installed.

	2.02 NONMETALLIC CONDUIT AND TUBING
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. ENT: NEMA TC 13.
	C. RNC: NEMA TC 2, Schedule 40 and Schedule 80 PVC.
	D. ENT and RNC Fittings: NEMA TC 3; match to conduit or tubing type and material.
	E. LFNC: UL 1660.
	F. HDPE: UL 651, ASTM D 3350, ASTM D 1248 Schedule 40.
	G. RTRC: Comply with UL 2515A and NEMA TC 14.

	2.03 METAL WIREWAYS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Material and Construction: Sheet metal sized and shaped as indicated, NEMA 3R.
	C. Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	D. Select features, unless otherwise indicated, as required to complete wiring system and to comply with NFPA 70.
	E. Wireway Covers: Screw-cover type.
	F. Finish: Manufacturer's standard enamel finish.

	2.04 BOXES, ENCLOSURES, AND CABINETS
	A. Sheet Metal Outlet and Device Boxes: NEMA OS 1. Shall be used within walls or ceiling.
	B. Cast-Metal Outlet and Device Boxes: NEMA FB 1, Type FD, with gasketed cover. Shall be used in all exposed, non-recessed, locations.
	C. Cast-Metal Pull and Junction Boxes: NEMA FB 1, cast aluminum with gasketed cover. Shall be used in areas exposed to water.
	D. Cabinets: NEMA 250, Type 1, galvanized steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel. Hinged door in front cover with flush latch and concealed hinge. Key latch to match panelboards. Include metal barriers to separate wiring of different systems and voltage and include accessory feet where required for freestanding equipment.

	2.05 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING
	A. Description:  Comply with ANSI/SCTE 77.
	B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:  Molded of sand and aggregate, bound together with polymer resin, and reinforced with steel or fiberglass or a combination of the two.

	2.06 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.

	2.07 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES
	A. Handhole and Pull-Box Prototype Test:  Test prototypes of handholes and boxes for compliance with SCTE 77.  Strength tests shall be for specified tier ratings of products supplied.


	PART 3  EXECUTION
	3.01 RACEWAY APPLICATION
	A. Provide raceways in interior and exterior locations in accordance with the “Raceway Application Matrix” included on the drawings.
	B. Boxes and Enclosures, Exterior Aboveground:  NEMA 250, Type 3R.
	C. Boxes, Enclosures, and Handholes:
	D. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4, stainless steel in damp or wet locations.
	E. Minimum Raceway Size: 3/4-inch trade size.
	F. Raceway Fittings:  Compatible with raceways and suitable for use and location.
	G. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.

	3.02 INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and number of floors.
	B. Complete raceway installation before starting conductor installation.
	C. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical Systems."
	D. Install temporary closures to prevent foreign matter from entering raceways.
	E. Protect stub-ups from damage where conduits rise through floor slabs. Arrange so curved portions of bends are not visible above the finished slab.
	F. Make bends and offsets so ID is not reduced. Keep legs of bends in the same plane and keep straight legs of offsets parallel, unless otherwise indicated.
	G. Install no more than the equivalent of three 90-degree bends in any conduit run except for control wiring conduits, for which fewer bends are allowed. Support within 12 inches of changes in direction.
	H. Support conduit within 12 inches of enclosures to which attached.
	I. Install exposed raceways parallel or at right angles to nearby surfaces or structural members and follow surface contours as much as possible.
	J. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors, including conductors smaller than No. 4 AWG.
	K. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated throat metal grounding bushings on service conduits.
	L. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install locknuts hand tight plus 1/4 turn more.
	M. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.
	N. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter or a guide to make cut straight and perpendicular to the length.
	O. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed compound to threads of raceway and fittings before making up joints.  Follow compound manufacturer's written instructions.
	P. Where raceways are terminated with threaded hubs, screw raceways or fittings tightly into hub so end bears against wire protection shoulder. Where chase nipples are used, align raceways so coupling is square to box; tighten chase nipple so no threads are exposed.
	Q. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire.
	R. Communications and Signal Cabling Systems Raceways: In addition to above requirements, install raceways in maximum lengths of 150 feet and with a maximum of two 90-degree bends or equivalent. Separate lengths with pull or junction boxes where necessary to comply with these requirements.
	S. Stub-up Connections: Extend conduits through concrete floor for connection to freestanding equipment. Install with an adjustable top or coupling threaded inside for plugs set flush with finished floor. Extend conductors to equipment with rigid steel conduit; FMC may be used 6 inches above the floor. Install screwdriver-operated, threaded plugs flush with floor for future equipment connections.
	T. Expansion-Joint Fittings:
	U. Flexible Conduit Connections: Comply with NEMA RV3. Use maximum of 72 inches of flexible conduit for equipment subject to vibration, noise transmission, or movement; and for all motors. Use LFMC in damp or wet locations. Install separate ground conductor across flexible connections.
	V. Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits.
	W. Install hinged-cover enclosures and cabinets plumb. Support at each corner.
	X. Provide a pull box (a handhole for outdoor applications) for each conduit run that exceeds 250 feet. Provide two pull boxes (handholes for outdoor applications) for runs that exceed 500 feet.

	3.03 INSTALLATION OF UNDERGROUND CONDUIT
	A. Direct-Buried Conduit:

	3.04 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES
	A. Install handholes and boxes level and plumb and with orientation and depth coordinated with connecting conduits to minimize bends and deflections required for proper entrances.
	B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.
	C. Elevation:  In paved areas, set so cover surface will be flush with finished grade.  Set covers of other enclosures 1 inch above finished grade.
	D. Install handholes and boxes with bottom below the frost line, 42” below grade.
	E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, as required for installation and support of cables and conductors and as indicated.  Select arm lengths to be long enough to provide spare space for future cables, but short enough to preserve adequate working clearances in the enclosure.
	F. Field-cut openings for conduits according to enclosure manufacturer's written instructions.  Cut wall of enclosure with a tool designed for material to be cut.  Size holes for terminating fittings to be used, and seal around penetrations after fittings are installed.

	3.05 PROTECTION
	A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.

	3.06 CLEANING
	A. After completing installation of exposed, factory-finished raceways and boxes, inspect exposed finishes and repair damaged finishes.



	26 0553 electrical identification
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:

	1.03 QUALITY ASSURANCE
	A. Comply with NFPA 70.
	B. Comply with 29 CFR 1910.145.

	1.04 COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in the Contract Documents, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual, and with those required by codes, standards, and 29 CFR 1910.145. Use consistent designations throughout Project.
	B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	C. Coordinate installation of identifying devices with location of access panels and doors.
	D. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2  PRODUCTS
	2.01 RACEWAY AND METAL-CLAD CABLE IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway and cable size.
	B. Color for Printed Legend:
	C. Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.

	2.02 CONDUCTOR, COMMUNICATION AND CONTROL CABLE IDENTIFICATION MATERIALS
	A. Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches wide.
	B. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.

	2.03 UNDERGROUND-LINE WARNING TAPE
	A. Description: Permanent, bright-colored, continuous-printed, polyethylene tape.

	2.04 WARNING LABELS AND SIGNS
	A. Comply with NFPA 70 and 29 CFR 1910.145.
	B. Self-Adhesive Warning Labels: Factory printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment, unless otherwise indicated.
	C. Warning label and sign shall include, but are not limited to, the following legends:

	2.05 EQUIPMENT IDENTIFICATION LABELS
	A. Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw mounting. Black letters on a white background. Minimum letter height shall be 3/8 inch .
	B. Outdoor Equipment Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height shall be 1 inch.

	2.06 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Cable Ties: Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties.
	B. Paint: Paint materials and application requirements are specified in Division 9 painting Sections.
	C. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.


	PART 3  EXECUTION
	3.01 APPLICATION
	A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service and Feeders More Than 400 A: Identify with orange self-adhesive vinyl label.
	B. Accessible Raceways and Cables of Auxiliary Systems: Identify the following systems with color-coded, self-adhesive vinyl tape applied in bands:
	C. Power-Circuit Conductor Identification: For conductors No.  1/0 AWG and larger in vaults, pull and junction boxes, manholes, and handholes use color-coding conductor tape and marker tape. Identify source and circuit number of each set of conductors. For single conductor cables, identify phase in addition to the above.
	D. Branch-Circuit Conductor Identification: Where there are conductors for more than three branch circuits in same junction or pull box, use marker tape. Identify each ungrounded conductor according to source and circuit number as indicated on Drawings. Identify control circuits by control wire number as indicated on shop drawings.
	E. Branch-Circuit Conductor Identification: Mark junction box covers in indelible ink with the panel and breaker numbers of other circuits contained within.
	F. Conductor Identification: Locate at each conductor at panelboard gutters, pull boxes, outlet and junction boxes, and each load connection or termination point.
	G. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, signal, sound, intercommunications, voice, and data connections.
	H. Locations of Underground Lines: Identify with underground-line warning tape for power, lighting, communication, and control wiring and optical fiber cable. Install underground-line warning tape for both direct-buried cables and cables in raceway.
	I. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Comply with 29 CFR 1910.145 and apply self-adhesive warning labels. Identify system voltage with black letters on an orange background. Apply to exterior of door, cover, or other access.
	J. Equipment Identification Labels: On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and Operation and Maintenance Manual. Apply labels to disconnect switches and protection equipment, central or master units, control panels, control stations, terminal cabinets, and racks of each system. Systems include power, lighting, control, communication, signal, monitoring, and alarm systems unless equipment is provided with its own identification.

	3.02 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Location:
	C. Apply identification devices to surfaces after completing finish work.
	D. Self-Adhesive Identification Products: Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	E. Attach nonadhesive signs and plastic labels with screws and auxiliary hardware appropriate to the location and substrate.
	F. System Identification Color Banding for Raceways and Cables: Each color band shall completely encircle cable or conduit. Place adjacent bands of two-color markings in contact, side by side. Locate bands at changes in direction, at penetrations of walls and floors, at 50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested areas.
	G. Color-Coding for Phase and Voltage Level Identification, 600 V and Less: Use the colors listed below for ungrounded service, feeder, and branch-circuit conductors.
	H. Underground-Line Warning Tape: During backfilling of trenches install continuous underground-line warning tape directly above line at 6 to 8 inches below finished grade. Use multiple tapes where width of multiple lines installed in a common trench or concrete envelope exceeds 16 inches overall.
	I. Label information arrangement for 3 lines of text.
	J. Examples:
	K. Fusible Enclosed Switches and Distribution Equipment: Install self-adhesive vinyl label indicating fuse rating and type on the outside of door on each fused switch.
	L. Painted Identification: Prepare surface and apply paint according to Division 9 painting Sections.
	M. Degrease and clean surface to receive nameplates.
	N. Install nameplate and labels parallel to equipment lines.
	O. Secure nameplate to equipment front using screws.
	P. Secure nameplate to inside surface of door on panelboard that is recessed in finished locations.
	Q. Identify conduit using field painting where required.



	26 0573 overcurrent device coordination study arc flash hazard analysis
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and General Provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification sections, apply to work of this section.

	1.02 SCOPE
	A. The contractor shall furnish short-circuit and protective device coordination studies as prepared by the electrical equipment manufacturer.
	B. The contractor shall furnish an Arc Flash Hazard Analysis Study per the requirements set forth in NFPA 70E -Standard for Electrical Safety in the Workplace. The arc flash hazard analysis shall be performed according to the IEEE 1584 equations that are presented in NFPA70E-2018, Annex D prepared by the electrical equipment manufacturer.
	C. The scope of the studies shall include all new distribution equipment supplied by the equipment manufacturer under this contract as well as all directly affected existing distribution equipment at the customer facility.

	1.03 references
	A. Institute of Electrical and Electronics Engineers, Inc. (IEEE):
	B. American National Standards Institute (ANSI):
	C. The National Fire Protection Association (NFPA)

	1.04 ACTION SUBMITTALS
	A. The short-circuit and protective device coordination studies shall be submitted to the design engineer prior to receiving final approval of the distribution equipment shop drawings and/or prior to release of equipment drawings for manufacturing. If formal completion of the studies may cause delay in equipment manufacturing, approval from the engineer may be obtained for preliminary submittal of sufficient study data to ensure that the selection of device and characteristics will be satisfactory.

	1.05 INFORMATIONAL SUBMITTALS
	A. The results of the short-circuit, protective device coordination, and arc flash hazard analysis studies shall be summarized in a final report. Report shall be provided on electronic media.  All literature shall be combined in one document and shall be properly bookmarked with all applicable sections.
	B. The report shall include the following sections:
	C. Arc flash labels shall be provided in full size representation in PDF format and submitted with the study.
	D. The report shall be signed and sealed by the Professional Engineer supervising the study.

	1.06 QUALIFICATIONS
	A. The short-circuit, protective device coordination and arc flash hazard analysis studies shall be conducted under the supervision and approval of a Registered Professional Electrical Engineer skilled in performing and interpreting the power system studies.
	B. The Registered Professional Electrical Engineer shall be a full-time employee of the equipment manufacturer.
	C. The Registered Professional Electrical Engineer shall have a minimum of five (5) years of experience in performing power system studies and registered in the state where the project is located.
	D. The equipment manufacturer shall demonstrate experience with Arc Flash Hazard Analysis by submitting names of at least ten actual arc flash hazard analysis it has performed in the past year.

	1.07 COMPUTER SOFTWARE PROGRAMS
	A. Computer Software Programs: Subject to compliance with requirements, provide products by one of the following:


	PART 2  PRODUCTS
	2.01 STUDIES
	A. Contractor to furnish short-circuit and protective device coordination studies as prepared by equipment manufacturer.
	B. The contractor shall furnish an Arc Flash Hazard Analysis Study per NFPA 70E -Standard for Electrical Safety in the Workplace, reference Article 130.3 and Annex D prepared by the equipment manufacturer.

	2.02 DATA COLLECTION
	A. Contractor shall furnish all data as required by the power system studies. The Engineer performing the short-circuit, protective device coordination and arc flash hazard analysis studies shall furnish the Contractor with a listing of required data immediately after award of the contract. The Contractor shall expedite collection of the data to assure completion of the studies as required for final approval of the distribution equipment shop drawings and/or prior to the release of the equipment for manufacturing.
	B. Source combination may include present and future motors and generators.
	C. Load data utilized may include existing and proposed loads obtained from Contract Documents provided by Owner.
	D. If applicable, include fault contribution of existing motors in the study. The Contractor shall obtain required existing equipment data  to satisfy the study requirements.

	2.03 SHORT-CIRCUIT AND PROTECTIVE DEVICE EVALUATION STUDY
	A. Use actual conductor impedances if known. If unknown, use typical conductor impedances based on IEEE Standard 141-1993.
	B. Transformer design impedances shall be used when test impedances are not available.
	C. Provide the following:
	D. Calculate short-circuit momentary and interrupting duties for a three-phase bolted fault at each:
	E. For grounded systems, provide a bolted line-to-ground fault current study for areas as defined for the three-phase bolted fault short-circuit study.
	F. Protective Device Evaluation:

	2.04 PROTECTIVE DEVICE COORDINATION STUDY
	A. Proposed protective device coordination time-current curves (TCC) shall be displayed on log-log scale graphs.
	B. Include on each TCC graph, a complete title and one-line diagram with legend identifying the specific portion of the system covered.
	C. Terminate device characteristic curves at a point reflecting maximum symmetrical or asymmetrical fault current to which the device is exposed.
	D. Identify the device associated with each curve by manufacturer type, function, and, if applicable, tap, time delay, and instantaneous settings recommended.
	E. Plot the following characteristics on the TCC graphs, where applicable:
	F. Provide adequate time margins between device characteristics such that selective operation is provided, while providing proper protection.
	G. For emergency and standby distribution paths, provide selective coordination tables to demonstrate tested upstream/downstream breaker pairs selectively coordinate across the full range of over currents, from overload to the maximum available fault current, and for the full range of overcurrent protective device opening times associate with those fault currents.

	2.05 ARC FLASH HAZARD ANALYSIS
	A. The arc flash hazard analysis shall be performed according to the IEEE 1584 equations that are presented in NFPA70E-2018, Annex D.
	B. The flash protection boundary and the incident energy shall be calculated at all significant locations in the electrical distribution system (switchboards, switchgear, motor-control centers, panelboards, busway and splitters) where work could be performed on energized parts.
	C. The Arc-Flash Hazard Analysis shall include all significant locations in 240 volt and 208 volt systems fed from transformers equal to or greater than 125 kVA where work could be performed on energized parts.
	D. Safe working distances shall be based upon the calculated arc flash boundary considering an incident energy of 1.2 cal/cm2.
	E. When appropriate, the short circuit calculations and the clearing times of the phase overcurrent devices will be retrieved from the short-circuit and coordination study model. Ground overcurrent relays should not be taken into consideration when determining the clearing time when performing incident energy calculations
	F. The short-circuit calculations and the corresponding incident energy calculations for multiple system scenarios must be compared and the greatest incident energy must be uniquely reported for each equipment location. Calculations must be performed to represent the maximum and minimum contributions of fault current magnitude for all normal and emergency operating conditions. The minimum calculation will assume that the utility contribution is at a minimum and will assume a minimum motor contribution (all motors off). Conversely, the maximum calculation will assume a maximum contribution from the utility and will assume the maximum amount of motors to be operating. Calculations shall take into consideration the parallel operation of synchronous generators with the electric utility, where applicable.
	G. The incident energy calculations must consider the accumulation of energy over time when performing arc flash calculations on buses with multiple sources. Iterative calculations must take into account the changing current contributions, as the sources are interrupted or decremented with time. Fault contribution from motors and generators should be decremented as follows:
	H. For each equipment location with a separately enclosed main device (where there is adequate separation between the line side terminals of the main protective device and the work location), calculations for incident energy and flash protection boundary shall include both the line and load side of the main breaker.
	I. When performing incident energy calculations on the line side of a main breaker (as required per above), the line side and load side contributions must be included in the fault calculation.
	J. Mis-coordination should be checked amongst all devices within the branch containing the immediate protective device upstream of the calculation location and the calculation should utilize the fastest device to compute the incident energy for the corresponding location.
	K. Arc Flash calculations shall be based on actual overcurrent protective device clearing time. Maximum clearing time will be capped at 2 seconds based on IEEE 1584-2002 section B.1.2. Where it is not physically possible to move outside of the flash protection boundary in less than 2 seconds during an arc flash event, a maximum clearing time based on the specific location shall be utilized.

	2.06 REPORT SECTIONS
	A. Input data shall include, but not be limited to the following:
	B. Short-Circuit Output Data shall include, but not be limited to the following reports:
	C. Recommended Protective Device Settings:
	D. Incident energy and flash protection boundary calculations


	PART 3  EXECUTION
	3.01 FIELD ADJUSTMENT
	A. The contractor shall adjust relay and protective device settings according to the recommended settings table provided by the coordination study.
	B. Make minor modifications to equipment as required to accomplish conformance with short circuit and protective device coordination studies.
	C. Notify design engineer in writing of any required major equipment modifications.

	3.02 ARC FLASH WARNING LABELS
	A. The contractor shall provide a 3.5 in. x 5 in. thermal transfer type label of high adhesion polyester for each work location analyzed.
	B. All labels will be based on recommended overcurrent device settings and will be provided after the results of the analysis have been presented to the owner and after any system changes, upgrades or modifications have been incorporated in the system.
	C. The label for equipment where arc incident energy is calculated shall include the following, at a minimum:
	D. The label for equipment where arc incident energy is not calculated shall include the following, at a minimum:
	E. Labels shall be machine printed, with no field markings.
	F. Arc flash labels shall be provided in the following manner and all labels shall be based on recommended overcurrent device settings.
	G. Labels shall be field installed by the contractor.



	26 0999 electrical testing
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and General Provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification sections, apply to work of this section.
	B. Related Sections include the following:

	1.02 SECTION INCLUDES
	A. Engage the services of a recognized corporately independent N.E.T.A. certified testing firm to perform inspections and tests as specified herein.
	B. The testing firm shall provide all material, equipment, labor, and technical supervision to perform such tests and inspections.
	C. It is the intent of these tests to assure that all tested electrical equipment is operational and within industry and manufacturer's tolerances and is installed in accordance with design Specifications.
	D. The test and inspections shall determine suitability for energization.
	E. Equipment to be tested and inspected shall be the equipment shown on the one line diagram and schedules as required by part three of each individual Specification Section.

	1.03 REFERENCES
	A. All inspections and tests shall be in accordance with the latest version of the following codes and standards except as provided otherwise herein.

	1.04 QUALIFICATIONS
	A. The testing firm shall be corporately independent and function as an unbiased testing authority, professionally independent of the manufacturers, suppliers, and installers of equipment or systems evaluated by the testing firm.
	B. The testing firm shall be regularly engaged in the testing of electrical equipment devices, installations, and systems.
	C. The lead, on site, technical person and at least 50% of the on site crew shall be currently certified by the InterNational Electrical Testing Association (NETA) or National Institute for Certification in Engineering Technologies in Electrical Power Distribution System Testing.
	D. The testing firm shall only utilize technicians who are regularly employed by the firm on a full-time basis for testing services.
	E. The Contractor shall submit proof of the above qualifications with bid proposal.
	F. The terms test agency, test contractor, testing laboratory, test organization, or contractor test company, shall be construed to mean the testing firm.
	G. Acceptable Testing Firms:

	1.05 PERFORMANCE REQUIREMENTS
	A. The Electrical Contractor shall supply a suitable and stable source of electrical power to each test site. The testing firm shall specify the power requirements.
	B. The Electrical Contractor shall notify the testing firm when equipment becomes available for acceptance tests. Work shall be coordinated to expedite project scheduling.
	C. The testing firm shall notify the Owner's Representative prior to commencement of any testing.
	D. Any system, material or workmanship, which is found defective on the basis of acceptance tests, shall be reported to the Engineer. The Electrical Contractor shall correct all defects.
	E. The testing firm shall maintain a written record of all tests and shall assemble and certify a final test report.
	F. Safety and Precautions

	1.06 TEST INSTRUMENT CALIBRATION
	A. Test Instrument Calibration
	B. Field Test Instrument Standards
	C. Suitability of Test Equipment

	1.07 TEST REPORTS
	A. A test report shall be generated for each piece of major equipment or groups of equipment and shall include the following:
	B. Test reports shall be furnished to the Architect/Engineer within 14 days of the completion each test on an ongoing basis. Original copies of the reports shall be furnished directly to the Architect/Engineer by the testing company prior to formal submittal via the Contractors.


	PART 2  PRODUCTS (NOT APPLICABLE)
	PART 3  EXECUTION
	3.01 THERMOGRAPHIC SURVEY
	A. Visual and Mechanical Inspection
	B. Equipment to be Scanned
	C. Provide report indicating the following:
	D. Test Parameters
	E. Test Results



	26 2416 panelboards
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:

	1.03 DEFINITIONS
	A. EMI: Electromagnetic interference.
	B. GFCI: Ground-fault circuit interrupter.
	C. GFEP: Ground-fault equipment protection.
	D. AFCI: Arc-fault circuit interrupter.
	E. RFI: Radio-frequency interference.
	F. RMS: Root mean square.
	G. SPDT: Single pole, double throw.

	1.04 action SUBMITTALS
	A. Product Data: For each type of panelboard, overcurrent protective device, surge protective device, accessory, and component indicated. Include dimensions and manufacturers' technical data on features, performance, electrical characteristics, ratings, and finishes.
	B. Related Submittals:
	C. Shop Drawings: For each panelboard and related equipment.

	1.05 informational submittals
	A. Field quality-control test reports including the following:

	1.06 closeout submittals
	A. Panelboard Schedules: For installation in panelboards. Submit final versions after load balancing.
	B. Operation and Maintenance Data: For panelboards and components to include in emergency, operation, and maintenance manuals. In addition to items specified in Division 1, include the following:

	1.07 QUALITY ASSURANCE
	A. Source Limitations: Obtain panelboards, overcurrent protective devices, components, and accessories through one source from a single manufacturer.
	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NEMA PB 1.
	D. Comply with NFPA 70.

	1.08 PROJECT CONDITIONS
	A. Environmental Limitations: Rate equipment for continuous operation under the following conditions, unless otherwise indicated:
	B. Service Conditions: NEMA PB 1, usual service conditions, as follows:
	C. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to requirements indicated:

	1.09 COORDINATION
	A. Coordinate layout and installation of panelboards and components with existing electrical and other types of equipment, raceways and encumbrances to workspace clearance requirements.
	B. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.

	1.10 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2  PRODUCTS
	2.01 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

	2.02 MANUFACTURED UNITS
	A. Enclosures: Mounting as noted on panel schedules. NEMA PB 1, Type 1.
	B. Phase and Ground Buses:
	C. Conductor Connectors: Suitable for use with conductor material.
	D. Service Equipment Label: UL labeled for use as service equipment for panelboards with main service disconnect switches.
	E. Future Devices: Mounting brackets, bus connections, and necessary appurtenances required for future installation of devices.

	2.03 PANELBOARD SHORT-CIRCUIT RATING
	A. Fully rated to interrupt symmetrical short-circuit current available at terminals.

	2.04 DISTRIBUTION PANELBOARDS
	A. Main bus bars, neutral and ground, shall be copper and sized in accordance with U.L. Standards to limit temperature rise on any current carrying part to the maximums as indicated in UL67.
	B. Doors: Secured with vault-type latch with tumbler lock; keyed alike. Omit for fused-switch panelboards.
	C. Main Overcurrent Protective Devices: as indicated on drawings.
	D. Branch Overcurrent Protective Devices:

	2.05 OVERCURRENT PROTECTIVE DEVICES
	A. Molded-Case Circuit Breaker: NEMA AB 3, with interrupting capacity to meet available fault currents.
	B. Molded-Case Circuit-Breaker Features and Accessories: Standard frame sizes, trip ratings, and number of poles.
	C. Fused Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle.
	D. Fuses are specified in Division 26 Section "Fuses."
	E. Circuit Breaker Selection for Transformer Primary Protection:

	2.06 ACCESSORY COMPONENTS AND FEATURES
	A. Provide permanent provisions for padlocking all overcurrent devices in Distribution Panelboards. Provisions shall remain in place whether or not lock is installed.


	PART 3  EXECUTION
	3.01 INSTALLATION
	A. Install panelboards and accessories according to NEMA PB 1.1.
	B. Comply with mounting and anchoring requirements specified in Division 26 Section “Hangers and Supports for Electrical Systems.”
	C. Mount plumb and rigid without distortion of box. Mount recessed panelboards with fronts uniformly flush with wall finish.
	D. Install overcurrent protective devices and controllers.
	E. Install filler plates in unused spaces.
	F. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing load balancing.

	3.02 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs as specified in Division 26 Section "Electrical Identification."
	B. Create a directory to indicate installed circuit loads after balancing panelboard loads or created by retrofitting. Obtain approval before installing. Use a computer or typewriter to create directory; handwritten directories are not acceptable. Coordinate final directory room names and numbers with Owner’s representative.
	C. Panelboard Nameplates: Label each panelboard with engraved metal or laminated-plastic nameplate mounted with corrosion-resistant screws.

	3.03 CONNECTIONS
	A. Ground equipment according to Division 26 Section "Grounding and Bonding."
	B. Connect wiring according to Division 26 Section "Conductors and Cables."

	3.04 FIELD QUALITY CONTROL
	A. Prepare for acceptance tests as follows:
	B. Testing: Perform the following field quality control tests in accordance with Division 26 section “Electrical Testing”
	C. Load Balancing: After Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes.
	D. Infrared Scanning: After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scanning of each panelboard. Remove panel fronts so joints and connections are accessible to portable scanner.

	3.05 CLEANING
	A. On completion of installation, inspect interior and exterior of panelboards. Remove paint splatters and other spots. Vacuum dirt and debris; do not use compressed air to assist in cleaning. Repair exposed surfaces to match original finish.



	26 2813 fuses
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:

	1.03 action SUBMITTALS
	A. Product Data: Include the following for each fuse type indicated:
	B. Ambient Temperature Adjustment Information: If ratings of fuses have been adjusted to accommodate ambient temperatures, provide list of fuses with adjusted ratings.

	1.04 closeout submittals
	A. Operation and Maintenance Data: For fuses to include in emergency, operation, and maintenance manuals.

	1.05 QUALITY ASSURANCE
	A. Source Limitations: Obtain fuses from a single manufacturer.
	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with:

	1.06 PROJECT CONDITIONS
	A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F or more than 100 deg F, apply manufacturer's ambient temperature adjustment factors to fuse ratings.

	1.07 COORDINATION
	A. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size.


	PART 2  PRODUCTS
	2.01 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

	2.02 CARTRIDGE FUSES
	A. Characteristics: NEMA FU 1, nonrenewable cartridge fuse; class and current rating indicated; voltage rating consistent with circuit voltage.


	PART 3  EXECUTION
	3.01 EXAMINATION
	A. Examine utilization equipment nameplates and installation instructions. Install fuses of sizes and with characteristics appropriate for each piece of equipment.
	B. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to fuse ratings.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 INSTALLATION
	A. Fuses shall be shipped separately. Any fuses shipped installed in equipment, shall be replaced by the Electrical Contractor with new fuses as specified above prior to energization at no additional expense to Owner. All fuses shall be stored in moisture free packaging at job site and shall be installed immediately prior to energization of the circuit in which it is applied.
	B. Install fuses in fusible devices. Arrange fuses so rating information is readable without removing fuse.

	3.03 IDENTIFICATION
	A. Install labels indicating fuse rating and type on outside of the door on each fused switch.



	26 5668 sports lighting
	PART 1  GENERAL
	1.01 SPORTS LIGHTING EQUIPMENT PROCUREMENT
	A. Dexter Community Schools to purchase Sports Lighting equipment directly from Musco.  Awarded contractor to coordinate with Musco and install sports lighting equipment providing a complete operational system.
	B. Musco Responsibilities:
	C. Installing Contractor Responsibilities (General):
	D. Installing Contractor Responsibilities (Foundations, Poles, and Luminaires):
	E. Installing Contractor Responsibilities (Electrical):
	F. Installing Contractor Responsibilities (Control Link Control and Monitoring):
	G. Installing Contractor Responsibilities (ALTERNATE Show Light and or Color Luminaires):

	1.02 RELATED DOCUMENTS
	1.03 SUMMARY
	1.04 DEFINITIONS
	B. Delegated-Design Submittals: Documents, including drawings, calculations, and material and product specifications prepared as a responsibility of Contractor to obtain acceptance by Owner and authorities having jurisdiction.
	C. Horizontal Illuminance: Measurement in foot-candles, on a horizontal surface 36 inches above ground, unless otherwise indicated.
	D. LLD: Lamp lumen depreciation.
	E. Luminaire: Complete lighting fixture, including ballast housing if provided.
	F. NRTL:  Nationally Recognized Testing Laboratory.
	G. Target Illuminance: Average maintained illuminance level, calculated by multiplying mean illuminance by LLF.
	H. UG: Uniformity gradient; the rate of change of illuminance on the playing field, expressed as a ratio between the illuminances of adjacent measuring points on a uniform grid.
	I. Vertical Illuminance: Measurement in foot-candles, in two directions on a vertical surface, at an elevation coinciding with plane height of horizontal measurements.

	1.05 REFERENCES
	A. 29 CFR – Labor, Chapter XVII – Occupational Safety and Health Administration, Department of Labor, Part 1910 – “Occupational Safety and Health Standards,” Subpart A – “General,” Section 19 10.7 – “Definition and Requirements for a Nationally Recognized Testing Laboratory.”:
	B. AASHTO LTS-4: Interim to Standard Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic Signals.
	C. ASTM A 123/A 123M: Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	D. ASTM A 153/A 153M: Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	E. IESNA Lighting Handbook:  Reference and Application. 9th ed. 2000.
	F. IESNA LM-5: Photometric Measurements of Area and Sports Lighting.
	G. IESNA LM-47: Life Testing of High Intensity Discharge (HID) Lamps.
	H. IESNA RP-6: Recommended Practice for Sports and Recreational Area Lighting.
	I. NEMA 250: Enclosures for Electrical Equipment (1000 Volts Maximum).
	J. NFPA 70: National Electrical Code
	K. UL 1598: Luminaires.
	L. American Sports Builders Association.

	1.06 LIGHTING PERFORMANCE (Included for REFERENCE only)
	A. Illumination Levels and Design Factors:  Playing surfaces shall be lit to an average target illumination level and uniformity as specified in the chart below. Lighting calculations shall be developed, and field measurements taken on the grid spacing with the minimum number of grid points specified below. Appropriate light loss factors shall be applied and submitted for the basis of design. Average illumination level shall be measured in accordance with the IESNA LM-5-04 (IESNA Guide for Photometric Measurements of Area and Sports Lighting Installations). Illumination levels shall not to drop below desired target values in accordance to IES RP-6-15, Page 2, Maintained Average Illuminance and shall be guaranteed for the full warranty period.
	B. Color: The lighting system shall have a minimum color temperature of 5700K and a CRI of 75.
	C. Mounting Heights: To ensure proper aiming angles for reduced glare and to provide better playability, minimum mounting heights shall be as described below. Higher mounting heights may be required based on photometric report and ability to ensure the top of the field angle is a minimum of 10 degrees below horizontal.

	1.07 ENVIRONMENTAL LIGHT CONTROL(Included for REFERENCE only)
	A. Light Control Luminaires: All luminaires shall utilize spill light and glare control devices including, but not limited to, internal shields, louvers and external shields. No symmetrical beam patterns are accepted.
	B. The first page of a photometric report for all luminaire types proposed showing horizontal and vertical axial candle power shall be provided to demonstrate the capability of achieving the specified performance. Reports shall be certified by a qualified independent testing laboratory with a minimum of five years’ experience or by a manufacturer’s laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products. A summary of the horizontal and vertical aiming angles for each luminaire shall be included with the photometric report.

	1.08 LIFE-CYCLE COSTS(Included for REFERENCE only)
	A. Manufacturer shall submit a 25-year life cycle cost calculation as outlined in the required submittal information.
	B. Preventative and Spot Maintenance: Manufacturer shall provide all preventative and spot maintenance, including parts and labor for 25 years from the date of equipment shipment. Individual outages shall be repaired when the usage of any field is materially impacted. Owner agrees to check fuses in the event of a luminaire outage.

	1.09 ELECTRICAL
	A. Electric Power Requirements for the Sports Lighting Equipment:
	B. Energy Consumption: The kW consumption for the field lighting system shall be:
	C. All drivers shall be mounted at or below 12'-0" above grade.

	1.10 QUALITY ASSURANCE
	A. Installer Qualifications: Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Manufacturer Qualifications: A qualified manufacturer. Maintain, within 50 miles of Project site, a service center capable of providing training, parts, and emergency maintenance repairs.
	C. Luminaire Photometric Data Testing Laboratory: Provided by manufacturers' laboratories that are accredited under the National Volunteer Laboratory Accreditation Program for Energy Efficient Lighting Products.
	D. Field Testing Agency Qualifications: An independent testing agency that is accredited under the National Volunteer Laboratory Accreditation Program for Energy Efficient Lighting Products, or an NRTL as defined by OSHA in 29 CFR 1910.7, with the experience and capability to conduct field testing according to IESNA LM-5.
	E. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

	1.11 WARRANTY AND GUARANTEE(Included for REFERENCE only)
	A. 25-Year Warranty: Each manufacturer shall supply a signed warranty covering the entire system including poles for 25 years from the date of shipment. Warranty shall guarantee specified light levels. Manufacturer shall maintain specifically-funded financial reserves to assure fulfillment of the warranty for the full term. Warranty does not cover weather conditions events such as lightning or hail damage, improper installation, vandalism or abuse, unauthorized repairs or alterations, or product made by other manufacturers.


	PART 2  PRODUCTS
	2.01 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

	2.02 LUMINAIRES AND LAMPS(Included for REFERENCE only)
	A. Luminaires: Listed and labeled, by an NRTL acceptable to authorities having jurisdiction, for compliance with UL 1598 for installation in wet locations.

	2.03 SUPPORT STRUCTURES
	A. Support-Structure Wind-Load Strength: Poles and other support structures, brackets, arms, appurtenances, bases, anchorages, and foundations shall comply with AASHTO LTS-4 and shall be certified by manufacturers to withstand steady winds up to 100 mph with a gust factor of 1.3 without permanent deflection or whipping.
	B. Support-Structure Seismic Strength: Poles or other support structures, brackets, arms, appurtenances, base, anchorage, and foundation shall be designed to prevent separation of components or fracture of poles, luminaire supports, or pole foundations during a seismic event.
	C. Mountings, Fasteners, and Appurtenances:
	D. Concrete for Pole Foundations: 3000-psi, 28-day minimum compressive strength. Concrete, reinforcement, and formwork are specified in Division 3 Section "Cast-in-Place Concrete."

	2.04 POWER DISTRIBUTION
	A. Wiring Method for Feeders, Subfeeders, Branch Circuits, and Control Wiring: Underground nonmetallic raceway; No. 8 AWG minimum conductor size for power wiring unless otherwise indicated.
	B. Electrical Enclosures Exposed to Weather: NEMA 250, Type 3R with hinged doors fitted with padlock hasps.

	2.05 pole requirements
	A. Pole Height: Pole height as indicated on the drawings.
	B. Pole Locations: Manufacturer shall be responsible for exact location of poles and set-back from playing field.

	2.06 CONTROL
	A. Instant On/Off Capabilities: System shall provide for instant on/off of luminaires.
	B. Remote Lighting Control System: System shall allow owner and users with a security code to schedule on/off system operation via a web site, phone, fax or email up to ten years in advance. Manufacturer shall provide and maintain a two-way TCP/IP communication link. Trained staff shall be available 24/7 to provide scheduling support and assist with reporting needs.
	C. Remote Monitoring System: System shall monitor lighting performance and notify manufacturer if individual luminaire outage is detected so that appropriate maintenance can be scheduled. The controller shall determine switch position (manual or auto) and contactor status (open or closed).
	D. Management Tools: Manufacturer shall provide a web-based database and dashboard tool of actual field usage and provide reports by facility and user group. Dashboard shall also show current status of luminaire outages, control operation and service. Mobile application will be provided suitable for IOS, Android and Blackberry devices.
	E. Hours of Usage: Manufacturer shall provide a means of tracking actual hours of usage for the field lighting system that is readily accessible to the owner.
	F. Communication Costs: Manufacturer shall include communication costs for operating the controls and monitoring system for a period of 10 years.
	G. Lightning Protection: Manufacturer shall provide integrated lightning grounding via concrete encased electrode grounding system as defined by NFPA 780 and be UL Listed per UL 96 and UL 96A. If grounding is not integrated into the structure, the manufacturer shall supply grounding electrodes, copper down conductors, and exothermic weld kits. Electrodes and conductors shall be sized as required by NFPA 780. The grounding electrode shall be minimum size of 5/8 inch diameter and 8 feet long, with a minimum of 10 feet embedment. Grounding electrode shall be connected to the structure by a grounding electrode conductor with a minimum size of 2 AWG for poles with 75 feet mounting height or less, and 2/0 AWG for poles with more than 75 feet mounting height.

	2.07 Show Light and or Color Luminaires (ALTERNATE)
	A. Entertainment Features: Incorporation of theatrical light shows enhance the presentation and enjoyment of players and spectators. Control system shall incorporate pre-programmed light shows such as "chase”, “wave”, and “score.” Control system shall incorporate the ability to initiate these shows locally. System shall be able to time light shows to customer-supplied music.  Accent Lighting: To allow for custom lighting effects, including team colors, lighting for special occasions, and theatrical effects, all poles should be equipped with RGB accent luminaires to illuminate the structures in various custom colors. Colors should be selectable via an onsite device.


	PART 3  EXECUTION
	3.01 INSTALLATION
	A. Use web fabric slings (not chain or cable) to raise and set structural members.
	B. Install poles and other structural units level, plumb, and square.
	C. Except for embedded structural members, grout void between pole base and foundation. Use non-shrinking or expanding concrete grout firmly packed in entire void space. Use a short piece of 1/2-inch- diameter pipe to make a drain hole through grout. Arrange to drain condensation from interior of pole. Nonshrink grout is specified in Division 5 Section "Metal Fabrications."
	D. Extend cast-in-place bolted base foundations 36 inches above grade, minimum.
	E. Install lamps in each luminaire and fasten luminaire to structural supports.
	F. Baffles and Louvers for Spill-Light Correction: Install on luminaires with fasteners provided by manufacturer. Install and adjust to correct out-of-limit spill-light measurements.
	G. Install controls and ballast housings in cabinets mounted on support structure at least 10 feet above finished grade.

	3.02 FIELD QUALITY CONTROL
	A. Sports Lighting Manufacturer Responsibilities:

	3.03 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain sports lighting. Refer to Division 1 Section "Demonstration and Training."
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	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Removal of topsoil.
	B. Rough and finish grading.
	C. Excavating for ​footings and site structures​.
	D. Filling​, backfilling,​ and compacting for ​footings and site structures​.
	E. Trenching for utilities outside the building.
	F. Filling holes, pits, and excavations generated as a result of removal (demolition) operations.
	G. Temporary excavation support and protection systems.

	1.02 DEFINITIONS
	A. Subgrade Elevations:  4 inches below finish grade elevations indicated on drawings, unless otherwise indicated.

	1.03 REFERENCE STANDARDS
	A. 29 CFR 1926 - Safety and Health Regulations for Construction; Current Edition.
	B. AASHTO M 288 - Standard Specification for Geosynthetic Specification for Highway Applications; 2017.
	C. AASHTO T 180 - Standard Method of Test for Moisture-Density Relations of Soils Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop; 2025.
	D. ASTM D4632/D4632M - Standard Test Method for Grab Breaking Load and Elongation of Geotextiles; 2015a.
	E. ASTM D4751 - Standard Test Methods for Determining Apparent Opening Size of a Geotextile; 2021a.
	F. ASTM D4491 - Standard Test Methods for Water Permeability of Geotextiles by Permittivity.; 1999a (Reapproved 2014).
	G. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2012 (Reapproved 2021).
	H. ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates; 2019.
	I. ASTM D1556/D1556M - Standard Test Method for Density and Unit Weight of Soil in Place by Sand-Cone Method; 2024.
	J. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber Balloon Method; 2015.
	K. ASTM D6241 - Standard Test Method for Static Puncture Strength of Geotextiles and Geotextile-Related Products Using a 50-mm Probe; 2014.
	L. ASTM D6938 - Standard Test Methods for In-Place Density and Water Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth); 2023.
	M. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3)); 2012 (Reapproved 2021).
	N. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System); 2017, with Editorial Revision.
	O. ASTM D5268 - Standard Specification for Topsoil Used for Landscaping and Construction Purposes; 2019, with Editorial Revision (2020).

	1.04 SUBMITTALS
	A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
	B. Project Record Documents:  Accurately record actual locations of utilities remaining by horizontal dimensions, elevations or inverts, and slope gradients.
	C. Fill Materials:
	D. Field Quality Control Submittals:  Document visual inspection of load-bearing excavated surfaces.

	1.05 QUALITY ASSURANCE
	A. Firm:  Company specializing in the type of work required.
	B. Testing Agency Qualifications:  Independent firm specializing in performing testing and inspections of the type specified in this section.
	C. Codes and Standards:  Perform earth moving work in compliance with requirements of authorities having jurisdiction.
	D. Dewatering Regulatory Requirements:  Comply with water disposal requirements of authorities having jurisdiction.

	1.06 FIELD CONDITIONS
	A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permission is given in writing; and then only after arranging to provide temporary utility services requested by Owner.


	PART 2  PRODUCTS
	2.01 DEWATERING
	A. Dewatering Performance:  Install, operate, monitor, and maintain dewatering system of sufficient scope, size, and capacity to control surface water and ground-water flow into excavations and construction and permit work to proceed in dry, stable areas.

	2.02 FILL MATERIALS
	A. General Fill:  Subsoil excavated on-site or imported borrow.
	B. Base and Subbase Material - Gravel :  Crushed limestone, concrete, or blast furnace slag; washed and screened. Free of shale, clay, friable material and debris.
	C. Granular Fill and Bedding Material - Natural Sand : Fine graded aggregate produced by screening natural sand; free of shale, clay, friable material and debris.
	D. Drainage and Filter Material - Gravel :  Coarse aggregate, washed and screened. Free of shale, clay, friable material and debris.

	2.03 TOPSOIL MATERIAL
	A. Topsoil:  Topsoil excavated on-site or imported borrow.

	2.04 MISCELLANEOUS MATERIALS
	A. Geotextile Fabric:
	B. Underground Warning Tapes:


	PART 3  EXECUTION
	3.01 EXAMINATION
	A. Verify that survey bench mark and intended elevations for the work are as indicated.

	3.02 PREPARATION
	A. Identify required lines, levels, contours, and datum locations.
	B. Locate, identify, and protect utilities that remain and protect from damage.
	C. Provide temporary means and methods to remove all standing or ponding water from areas prior to grading.
	D. Protect existing structures, fences, sidewalks, paving, and curbs that remain from excavating equipment and vehicular traffic.
	E. Protect plants, lawns, and other features to remain.
	F. Grade top perimeter of excavation to prevent surface water from draining into excavation.  Provide temporary means and methods, as required, to maintain surface water diversion until no longer needed, or as directed by Architect.

	3.03 SOIL REMOVAL AND STOCKPILING
	A. Stockpile excavated topsoil to be re-used on site; remove remainder from site.
	B. Stockpile subsoil to be re-used on site; remove remainder from site.
	C. Stockpiles:  Use areas designated on site; pile depth not to exceed 8 feet; protect from erosion.

	3.04 DEWATERING
	A. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding site and surrounding area.
	B. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.

	3.05 SITE CLEARING
	A. Comply with other requirements specified in Section 01 7000.
	B. Minimize production of dust due to clearing operations; do not use water if that will result in ice, flooding, sedimentation of public waterways or storm sewers, or other pollution.
	C. Vegetation
	D. Debris

	3.06 ROUGH GRADING
	A. Remove topsoil from areas to be further excavated, re-landscaped, or re-graded, without mixing with foreign materials.
	B. Do not remove topsoil when wet.
	C. Remove subsoil from areas to be further excavated, re-landscaped, or re-graded.
	D. Do not remove wet subsoil , unless it is subsequently processed to obtain optimum moisture content.
	E. When excavating through roots, perform work by hand and cut roots with sharp axe.
	F. Benching Slopes:  Horizontally bench existing slopes greater than 1:4 to key fill material to slope for firm bearing.
	G. Stability:  Replace damaged or displaced subsoil to same requirements as for specified fill.
	H. Remove and replace soils deemed unsuitable by classification and which are excessively moist due to lack surface water control.

	3.07 TEMPORARY EXCAVATION SUPPORT AND PROTECTION
	A. Excavation Safety:  Comply with OSHA’s Excavation Standard, 29 CFR 1926, Subpart P.

	3.08 EXCAVATING
	A. General:
	B. Excavate to accommodate new structures and construction operations.
	C. Trenching:

	3.09 PREPARATION FOR UTILITY PLACEMENT
	A. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with general fill.
	B. Compact subgrade to density equal to or greater than requirements for subsequent fill material.
	C. Until ready to backfill, maintain excavations and prevent loose soil from falling into excavation.

	3.10 SUBGRADE PREPARATION
	A. Scarify and proof roll subgrade surface to a depth of 6 inches to identify soft spots.
	B. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with general fill.
	C. Compact subgrade to density equal to or greater than requirements for subsequent fill material.
	D. Until ready to fill, maintain excavations and prevent loose soil from falling into excavation.

	3.11 GENERAL FILLING AND BACKFILLING
	A. Do not fill or backfill until all debris, water, unsatisfactory soil materials, obstructions, and deleterious materials have been removed from excavation.
	B. Backfill and fill to contours and elevations indicated using unfrozen materials.
	C. Backfill and fill up to subgrade elevations unless otherwise indicated.
	D. Slope grade away from building minimum 2 inches in 10 feet, unless noted otherwise.  Make gradual grade changes.  Blend slope into level areas.
	E. Employ a placement method that does not disturb or damage other work.
	F. Systematically fill to allow maximum time for natural settlement.  Do not fill over porous, wet, frozen or spongy subgrade surfaces.
	G. Maintain optimum moisture content of fill materials to attain required compaction density.
	H. Compaction Density Unless Otherwise Specified or Indicated:
	I. Correct areas that are over-excavated.
	J. Soil and General Fill Material:  Place and compact material in equal continuous layers not exceeding 12 inches compacted depth.
	K. Base and Subbase Material:  Place and compact materials in equal continuous layers not exceeding 6 inches compacted depth.
	L. Granular Fill and Bedding Material:  Place and compact materials in equal continuous layers not exceeding 8 inches compacted depth.
	M. Drainage and Filter Material:  Place and compact materials in equal continuous layers not exceeding 8 inches compacted depth.
	N. Reshape and re-compact fills subjected to vehicular traffic.
	O. Install underground warning tape at buried utilities.

	3.12 BEDDING AND BACKFILL AT SPECIFIC LOCATIONS
	A. Use general fill unless otherwise specified or indicated.
	B. Under Concrete Sidewalks:
	C. Under Concrete and Asphalt Paving:
	D. Under Interior Slabs-On-Grade:
	E. At Foundation Walls and Footings:
	F. Over Subdrainage Piping at Foundation Perimeter and Under Slabs:
	G. Over Buried Utility Piping, Conduits, and Duct Bank in Trenches:

	3.13 FINISH GRADING
	A. Before Finish Grading:
	B. Remove debris, roots, branches, stones, in excess of 1/2 inch in size.  Remove soil contaminated with petroleum products.
	C. Where topsoil is to be placed, scarify surface to depth of 3 inches.
	D. In areas where vehicles or equipment have compacted soil, scarify surface to depth of 3 inches.
	E. Place topsoil in areas where seeding, sodding, and planting are indicated.
	F. Place topsoil to the following compacted thicknesses, unless otherwise indicated:
	G. Place topsoil during dry weather.
	H. Remove roots, weeds, rocks, and foreign material while spreading.
	I. Near plants and buildings spread topsoil manually to prevent damage.
	J. Fine grade topsoil to eliminate uneven areas and low spots.  Maintain profiles and contour of subgrade.
	K. Lightly compact or roll placed topsoil.
	L. Maintain stability of topsoil during inclement weather.  Replace topsoil in areas where surface water has eroded thickness below specifications.

	3.14 REPAIR
	A. Proof roll compacted fill at surfaces that will be under slabs-on-grade and paving.
	B. Correct areas that are over-excavated and load-bearing surfaces that are disturbed.
	C. Existing Facilities, Utilities, and Site Features to Remain:  If damaged due to this work, repair or replace to original condition.
	D. Trees to Remain:  If damaged due to this work, including root damage, trim broken branches and repair bark wounds to Owner's satisfaction; if damage cannot be repaired to Owner's satisfaction, replace tree with equivalent species and size, subject to Owner's approval.
	E. Other Existing Vegetation to Remain:  If damaged due to this work, replace with vegetation of equivalent species and size, subject to Owner's approval.

	3.15 TOLERANCES
	A. Top Surface of General Backfilling:  Plus or minus 1 inch from required elevations.
	B. Top Surface of Backfilling Under Paved Areas:  Plus or minus 1 inch from required elevations.
	C. Top Surface of Subgrade:  Plus or minus 0.10 foot (1-3/16 inches) from required elevation.
	D. Top Surface of Finish Grade:  Plus or minus 0.04 foot (1/2 inch).

	3.16 FIELD QUALITY CONTROL
	A. See Section 01 4000 - Quality Requirements, for general requirements for field inspection and testing.
	B. Soil Fill Materials:
	C. Provide for visual inspection of load-bearing excavated surfaces by Architect before placement of foundations.

	3.17 CLEANING
	A. Remove unused excess and imported borrow stockpiled materials and topsoil from site, leave area in a clean and neat condition.
	B. Leave site clean and raked, ready to receive landscaping.

	3.18 PROTECTION
	A. Divert surface flow from rains or water discharges from the excavation.
	B. Prevent displacement of banks and keep loose soil from falling into excavation; maintain soil stability.
	C. Protect open excavations from rainfall, runoff, freezing groundwater, or excessive drying so as to maintain foundation subgrade in satisfactory, undisturbed condition.
	D. Protect bottom of excavations and soil adjacent to and beneath foundation from freezing.
	E. Keep excavations free of standing water and completely free of water during concrete placement.


	END OF SECTION


