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SECTION 011000
SUMMARY

PART 1  GENERAL

1.01 PROJECT

A. Project Name:  ITD District 3 Combined

B. Project Location: 8150 W. Chinden Blvd., Boise ID 83714

C. Owner's Name:  ITD District 3.

D. Owner's Representative: Tony Pirc

E. Architect 's Name:  CSHQA. Inc. 
1. James A. Marsh, AIA.

F. Architect's Consultants: The Architect or Engineer has retained the following design
professionals who have prepared designated portions of the Contract Documents:
1. Structural: Axiom, PLLC
2. Mechanical: Musgrove Engineering
3. Electrical: SMusgrove Engineering

G. The Project consists of the alteration of existing building for the installation of elevator and
secondary exit door and stairs.

1.02 OWNER OCCUPANCY

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

1.03 CONTRACTOR USE OF SITE AND PREMISES

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

B. Provide access to and from site as required by law and by Owner:
1. Emergency Building Exits During Construction:  Keep all exits required by code open

during construction period; provide temporary exit signs if exit routes are temporarily
altered.

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

C. Existing building spaces may not be used for storage.

D. Utility Outages and Shutdown:
1. Do not disrupt or shut down life safety systems, including but not limited to fire sprinklers

and fire alarm system, without 7 days notice to Owner and authorities having jurisdiction.
2. Prevent accidental disruption of utility services to other facilities.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION  011000
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SECTION 012000
PRICE AND PAYMENT PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Procedures for preparation and submittal of applications for progress payments.

B. Documentation of changes in Contract Sum and Contract Time.

C. Change procedures.

D. Correlation of Contractor submittals based on changes.

E. Procedures for preparation and submittal of application for final payment.

1.02 SCHEDULE OF VALUES

A. Use Schedule of Values Form: AIA G703, edition stipulated in the Agreement or other form
acceptable to Architect and Owner.

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

C. Forms filled out by hand will not be accepted.

D. Submit Schedule of Values electronically within 15 calendar days after date established in
Notice to Proceed.

E. Include in each line item, the amount of Allowances specified in this section.  

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

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

1.03 APPLICATIONS FOR PROGRESS PAYMENTS

A. Payment Period:  Submit at intervals stipulated in the Agreement.

B. Use Form AIA G702 and Form AIA G703, edition stipulated in the Agreement or other form
acceptable to Architect and Owner.

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

D. Forms filled out by hand will not be accepted.

E. Execute certification by signature of authorized officer.

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

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

H. Submit electronic  copies of each Application for Payment.

I. Include the following with the application:
1. Transmittal letter as specified for submittals in Section 013000.
2. Construction progress schedule, revised and current as specified in Section 013000.

1.04 MODIFICATION PROCEDURES

A. Submit name of the individual authorized to receive change documents and who will be
responsible for informing others in Contractor's employ or subcontractors of changes to
 Contract Documents.

B. For minor changes not involving an adjustment to the Contract Sum or Contract Time, Architect
will issue instructions directly to Contractor, usingArchitect's Supplemental Instructions.
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C. For other required changes, Architect will issue a document signed by Owner instructing
Contractor to proceed with the change, for subsequent inclusion in a Change Order.
1. Architect will issue Proposal Request, describing the required changes and will designate

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

determining any change in Contract Sum or Contract Time.
a. Promptly execute the change.

3. Architect may issue  Construction Change Directive to instruct Contractor to proceed with
a change in the Work, for subsequent inclusion in a Change Order.
a. Construction Change Directive contains a complete description of change in the Work

and designates method for determining change in Contract Sum orContract Time.
b. Documentation: Maintain detailed records on a time and material basis of work

required by the Construction Change Directive.
c. After completion of change, submit itemized account and supporting data necessary

to substantiate adjustments in cost and time adjustments to the Contract.

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

E. Contractor  may propose a change by submitting a request for change to Architect , describing
the proposed change and its full effect on the work, with a statement describing the reason for
the change, and the effect on the Contract Sum  and Contract Time with full documentation .  

F. Computation of Change in Contract Amount:  As specified in the Agreement and Conditions of
the Contract.
1. For change requested by Architect for work falling under a fixed price contract, the amount

will be based on Contractor's price quotation.
2. For change requested by Contractor, the amount will be based on the Contractor's request

for a Change Order as approved by Architect.
3. For change ordered by Architect without a quotation from Contractor, the amount will be

determined by Architect based on the Contractor's substantiation of costs as specified for
Time and Material work.

G. Substantiation of Costs:  Provide full information required for evaluation.
1. On request, provide the following data:

a. Quantities of products, labor, and equipment.
b. Taxes, insurance, and bonds.
c. Overhead and profit.
d. Justification for any change in Contract Time.

2. Support each claim for additional costs with additional information:
a. Origin and date of claim.
b. Dates and times work was performed, and by whom.
c. Time records and wage rates paid.
d. Invoices and receipts for products, equipment, and subcontracts, similarly

documented.
3. For Time and Material work, submit itemized account and supporting data after completion

of change, within time limits indicated in the Conditions of the Contract.

H. Execution of Change Orders:  Architect will issue Change Orders for signatures of parties as
provided in the Conditions of the Contract.

I. After execution of Change Order, promptly revise Schedule of Values and Application for
Payment forms to record each authorized Change Order as a separate line item and adjust the
Contract Sum.
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J. Promptly revise progress schedules to reflect any change in Contract Time, revise sub-
schedules to adjust times for other items of work affected by the change, and resubmit.

K. Promptly enter changes in Project Record Documents.

1.05 APPLICATION FOR FINAL PAYMENT

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

B. Application for Final Payment will not be considered until the following have been
accomplished:
1. All closeout procedures specified in Section 017000.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION  012000
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SECTION 012500
SUBSTITUTION PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Procedural requirements for proposed substitutions.

1.02 RELATED REQUIREMENTS

A. Section 013000 - Administrative Requirements:  Submittal procedures, coordination.

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

1.03 DEFINITIONS

A. Substitutions:  Changes from Contract Documents requirements proposed by Contractor to
materials, products, assemblies, and equipment.
1. Substitutions for Cause:  Proposed due to changed Project circumstances beyond

Contractor's control.

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 coordinate installation and make changes to other work that may be required for

the work to be complete, with no additional cost to Owner.
4. Waives claims for additional costs or time extension that may subsequently become

apparent.
5. Agrees to reimburse Owner and Architect for review or redesign services associated with

re-approval by authorities.

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.
1. Form approved by Owner and Architect. Include the following:

a. Project Information:
1) Official project name and number, and any additional required identifiers

established in Contract Documents.
2) Owner's, Architect's, and Contractor's names.

b. Substitution Request Information:
1) Discrete and consecutive Substitution Request number, and descriptive

subject/title.
2) Description of Substitution.
3) Reason why the specified item cannot be provided.
4) Differences between proposed substitution and specified item.
5) Description of how proposed substitution affects other parts of work.

c. Attached Comparative Data:  Provide point-by-point, side-by-side comparison
addressing essential attributes specified, as appropriate and relevant for the item:
1) Physical characteristics.
2) In-service performance.
3) Expected durability.
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4) Visual effect.
5) Warranties.
6) Other salient features and requirements.
7) Include, as appropriate or requested, the following types of documentation:

(a) Product Data:
(b) Samples.
(c) Certificates, test, reports or similar qualification data.
(d) Drawings, when required to show impact on adjacent construction

elements.
d. Impact of Substitution:

1) Savings to Owner for accepting substitution.
2) Change to Contract Time due to accepting substitution.

D. 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 CONSTRUCTION

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

B. Submit request for Substitution for Convenience immediately upon discovery of its potential
advantage to the project, but not later than 14 calendar 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.

C. Substitutions will not be considered under one or more of the following circumstances:
1. When they are indicated or implied on shop drawing or product data submittals, without

having received prior approval.
2. Without a separate written request.
3. When acceptance will require revisions to Contract Documents.

3.03 RESOLUTION

A. Architect may request additional information and documentation prior to rendering a decision.
 Provide this data in an expeditious manner.

B. Architect will notify Contractor in writing of decision to accept or reject request.
1. Architect's decision following review of proposed substitution will be noted on the

submitted form.

3.04 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.

END OF SECTION  012500
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SECTION 013000
ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. General administrative requirements.

B. Preconstruction meeting.

C. Progress meetings.

D. Construction progress schedule.

E. Progress photographs.

F. Coordination drawings.

G. Submittals for review, information, and project closeout.

H. Requests for Information  (RFI) procedures.

I. Submittal procedures.

1.02 RELATED REQUIREMENTS

A. Section 016000 - Product Requirements:  General product requirements.

B. Section 017000 - Execution and Closeout Requirements:  Additional coordination requirements.

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

1.03 GENERAL ADMINISTRATIVE REQUIREMENTS

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

B. Make the following types of submittals to Architect:
1. Requests for Information  (RFI).
2. Requests for substitution.
3. Shop drawings, product data, and samples.
4. Test and inspection reports.
5. Design data.
6. Manufacturer's instructions and field reports.
7. Applications for payment and change order requests.
8. Progress schedules.
9. Coordination drawings.
10. Correction Punch List and Final Correction Punch List for Substantial Completion.
11. Closeout submittals.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 ELECTRONIC DOCUMENT SUBMITTAL

A. All documents transmitted for purposes of administration of the contract are to be in electronic
(PDF, MS Word, or MS Excel) format, as appropriate to the document, and transmitted
electronically.
1. Besides submittals for review, information, and closeout, this procedure applies to

Requests for Information  (RFIs), progress documentation, contract modification
documents (e.g. supplementary instructions, change proposals, change orders),
applications for payment, field reports and meeting minutes, Contractor 's correction
punchlist, and any other document any participant wishes to make part of the project
record.

2. Paper document transmittals will not be reviewed.
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3. All other specified submittal and document transmission procedures apply, except that
electronic document requirements do not apply to samples or color selection charts.

3.02 PRECONSTRUCTION MEETING

A. Schedule meeting after Notice of Award .

B. Attendance Required:
1. Owner.
2. Architect.
3. Contractor.
4. Major Subcontractors .

C. Some participants may attend meeting via internet virtual meeting platform.

D. Agenda:
1. Submission of executed bonds and insurance certificates.
2. Distribution of Contract Documents.
3. Submission of list of subcontractors, list of products, schedule of values, and progress

schedule.
4. Designation of personnel representing the parties to Contract , other parties as needed, 

and Architect .
5. Procedures and processing of field decisions, submittals, substitutions, applications for

payments, proposal request, Change Orders, and Contract closeout procedures.
6. Scheduling.

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

3.03 PROGRESS MEETINGS

A. Schedule and administer meetings throughout progress of the work at periodic intervals.
1. Provide for participants to attend remotely via videoconferencing.
2. Conference room used to host meeting must have adequate voice, camera, and

computing capabilities to provide clear videoconferencing ability. Verify prior to first
scheduled meeting.

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

C. Attendance Required:
1. Contractor.
2. Owner.
3. Architect.
4. Contractor's superintendent.
5. Major subcontractors.
6. Attendees may participate remotely via videoconferencing.

D. Agenda:
1. Review minutes of previous meetings.
2. Review of work progress.
3. BIM Coordination including resolution of BIM component conflicts. .
4. Field observations, problems, and decisions.
5. Identification of problems that impede, or will impede, planned progress.
6. Review of submittals schedule and status of submittals.
7. Review of RFIs log and status of responses.
8. Review of off-site fabrication and delivery schedules.
9. Maintenance of progress schedule.
10. Corrective measures to regain projected schedules.
11. Planned progress during succeeding work period.
12. Coordination of projected progress.

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000

Administrative Requirements 013000 - 3 

13. Maintenance of quality and work standards.
14. Effect of proposed changes on progress schedule and coordination.
15. Other business relating to work.

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

3.04 CONSTRUCTION PROGRESS SCHEDULE

A. Within 10 business days after date established in Notice to Proceed, submit preliminary
schedule defining planned operations for the first 60 calendar days of work, with a general
outline for remainder of work.

B. If preliminary schedule requires revision after review, submit revised schedule within 10 
business days.

C. Within 20 business business days after review of preliminary schedule, submit draft of
proposed complete schedule for review.
1. Include written certification that major contractors have reviewed and accepted proposed

schedule.

D. Within 10 business days after joint review, submit complete schedule.

E. Submit updated schedule with each Application for Payment.

3.05 PROGRESS PHOTOGRAPHS

A. Submit photographs tp coincide with Contractor's monthly report and daily logs.

B. Photography Type:  Digital; electronic files.

C. Provide photographs of site and construction throughout progress of work produced by an
experienced photographer, acceptable to Architect.

D. In addition to periodic, recurring views, take photographs of each of the following events:
1. Completion of site clearing.
2. Excavations in progress.
3. Foundations in progress and upon completion.
4. Structural framing in progress and upon completion.
5. Enclosure of building, upon completion.
6. Final completion, minimum of ten (10) photos.

E. Views:
1. Provide non-aerial photographs from four cardinal views at each specified time, until date

of Substantial Completion.
2. Consult with Architect for instructions on views required.
3. Provide factual presentation.
4. Provide correct exposure and focus, high resolution and sharpness, maximum depth of

field, and minimum distortion.

F. Digital Photographs:  24 bit color, minimum resolution of 1024 by 768, in JPG format; provide
files unaltered by photo editing software.
1. Delivery Medium:  Cloud based file sharing sit .
2. File Naming:  Include project identification, date and time of view, and view identification.

3.06 COORDINATION DRAWINGS

A. Provide information required for preparation of coordination drawings and BIM coordination.
1. Contractor shall execute a data licensing agreement in the form of Agreement Between

Architect and Contractor to be provided.
2. Subcontractors, and other parties granted access by Contractor to Architect's digital data

files shall execute the same data licensing agreement.
3. Upon execution of the agreement, Architect will furnish Contractor digital data files of the

Drawings for use in preparing coordination digital data files.
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a. Architect makes no representations as to the accuracy or completeness of digital
data files as they relate to the Drawings.

B. Review drawings prior to submission to Architect.

3.07 REQUESTS FOR INFORMATION  (RFI)

A. Definition:  A request seeking one of the following:
1. An interpretation, 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. A resolution to an issue which has arisen due to field conditions and affects design intent.

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

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

a. Review, coordinate, and comment on requests originating with subcontractors and/or
materials suppliers.

b. Do not forward requests which solely require internal coordination between
subcontractors.

2. Transmit electronically using approved form. Acceptable forms include:
a. AIA G716 - Request for Information .
b. CSI/CSC Form 13.2A - Request for Interpretation.
c. Contractor's form, subject to prior approval by Architect.

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

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

from Contract Documents information requiring interpretation.
2. Unacceptable Uses for RFIs:  Do not use RFIs to request the following::

a. Approval of submittals (use procedures specified elsewhere in this section).
b. Approval of substitutions (see Section - 016000 - Product Requirements)
c. Changes that entail change in Contract Time and Contract Sum (comply with

provisions of the Conditions of the Contract).
d. Different methods of performing work than those indicated in the Contract Drawings

and Specifications (comply with provisions of the Conditions of the Contract).
3. Improper RFIs:  Requests not prepared in compliance with requirements of this section,

and/or missing key information required to render an actionable response.  They will be
returned without a response, with an explanatory notation.

4. Frivolous RFIs:  Requests regarding information that is clearly indicated on, or reasonably
inferable from, Contract Documents, with no additional input required to clarify the
question.  They will be returned without a response, with an explanatory notation.
a. The Owner reserves the right to assess the Contractor for the costs (on time-and-

materials basis) incurred by the Architect, and any of its consultants, due to
processing of such RFIs.

E. 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. Owner's, Architect's, and Contractor's names.
3. Discrete and consecutive RFI number, and descriptive subject/title.
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4. Issue date, and requested reply date.
5. 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).

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

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

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

G. RFI Log:  Prepare and maintain a tabular log of RFIs for the duration of the project.
1. Indicate current status of every RFI.  Update log promptly and on a regular basis.
2. Note dates of when each request is made, and when a response is received.
3. Highlight items requiring priority or expedited response.
4. Highlight items for which a timely response has not been received to date.

H. 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 Mountain Time will be considered as having been received on the
following regular business day. RFIs received after 12:00 PM (noon) Mountain Time on Friday,
will be considered as having been received on the following business 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.

I. 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.

3.08 SUBMITTAL SCHEDULE

A. Submit to Architect for review a schedule for submittals in tabular format.
1. Format schedule to allow tracking of status of submittals throughout duration of

construction.
2. Arrange information to include scheduled date for initial submittal, specification number

and title, submittal category (for review or for information), description of item of work
covered, and role and name of subcontractor.

3. 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.
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3.09 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 electronic copies and distribute in accordance with SUBMITTAL
PROCEDURES article below.

3.10 SUBMITTALS FOR INFORMATION

A. When the following are specified in individual sections, submit them for information:
1. Design data.
2. Sustainability design submittals and reports.
3. Certificates.
4. Test reports.
5. Inspection reports.
6. Manufacturer's instructions.
7. Manufacturer's field reports.
8. Other types indicated.

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

3.11 SUBMITTALS FOR PROJECT CLOSEOUT

A. Submit Correction Punch List for Substantial Completion.

B. Submit Final Correction Punch List for Substantial Completion.

C. When the following are specified in individual sections, submit them at project closeout in
compliance with requirements of Section 017800 - Closeout Submittals:
1. Project record documents.
2. Operation and maintenance data.
3. Warranties.
4. Bonds.
5. Other types as indicated.

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

3.12 NUMBER OF COPIES OF SUBMITTALS

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

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

3.13 SUBMITTAL PROCEDURES

A. General Requirements:
1. Use a separate transmittal for each item.
2. Transmit electronically using approved form. Acceptable forms include:

a. Use Form AIA G810.
b. Use Form CSI/CSC Form 12.1A.
c. Use Contractor's form, subject to prior approval by Architect.
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3. Sequentially identify each item.  For revised submittals use original number and a
sequential numerical suffix.

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

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

a. For each submittal for review, allow 15 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 calendar days after receipt.

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

d. For the purpose of establishing the start of the mandated response period, submittlas
received after 3:00 PM Mountain Time will be considered as having been received on
the following regular business day. Submittals received after 12:00 PM (noon)
Mountain Time on Friday, will be considered as having been received on the
following business 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.

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

8. Provide space for Contractor and Architect review stamps.
9. When revised for resubmission, identify all changes made since previous submission.
10. Distribute reviewed submittals.  Instruct parties to promptly report inability to comply with

requirements.
11. 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.
12. Submittals not requested will be recognized, and will be returned "Not Reviewed",

B. 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.
5. Submit sustainable design reporting submittals under separate cover.
6. Where a Basis of Design product is indicated in the Specifications but products or

assemblies by other manufacturers listed as acceptable are submitted, provide a table
with a side-by-side comparison of the submitted product or assembly and the Basis of
Design. Include physical properties, colors as applicable, warranty, and performance data
as specified.
a. Products and assemblies submitted other than the Basis of Design, must be equal or

better.
b. If the Architect determines that the product or assembly is not equal or better

products or assemblies shall be resubmitted and align with this paragraph.

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

D. Samples Procedures:
1. Transmit related items together as single package.
2. Identify each item to allow review for applicability in relation to shop drawings showing

installation locations.

3.14 SUBMITTAL REVIEW

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

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

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

D. Architect's and consultants' actions on items submitted for review:
1. Authorizing purchasing, fabrication, delivery, and installation:

a. " Furnish as Submitted " , or language with same legal meaning .
b. " Furnish as Noted " , or language with same legal meaning .

1) At Contractor's option, submit corrected item, with review notations
acknowledged and incorporated.

c. "Approved as Noted, Resubmit for Record", or language with same legal meaning.
2. Not Authorizing fabrication, delivery, and installation:

a. " Return for Corrections ".
1) Resubmit revised item, with review notations acknowledged and incorporated.

b. " Rejected - See Remarks ".
1) Submit item complying with requirements of Contract Documents.

END OF SECTION  013000
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SECTION 014000
QUALITY REQUIREMENTS

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 construction- and design-related professional design services (Delegated Design).

F. Contractor's design-related professional design services.

G. Control of installation.

H. Mock-ups.

I. Tolerances.

J. Manufacturers' field services.

K. Defect Assessment.

1.02 RELATED REQUIREMENTS

A. Document 003100 - Available Project Information:  Soil investigation data.

B. Section 011000 - Summary : Description of Work.

C. Section 016000 - Product Requirements:  Requirements for material and product quality.

1.03 REFERENCE STANDARDS

A. IAS AC89 - Accreditation Criteria for Testing Laboratories; 2021.

1.04 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. Construction-Related:  Services Contractor needs to provide in order to carry out the
Contractor’s sole responsibilities for construction means, methods, techniques,
sequences, and procedures.

b. 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.

C. Mockups: Full-size physical assemblies that are constructed on-site.

1.05 CONTRACTOR'S PROFESSIONAL DESIGN SERVICES (DELEGATED DESIGN)

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

B. Provide such engineering design services as may be necessary to plan and safely conduct
certain construction operations, pertaining to, but not limited to the following:
1. Temporary sheeting, shoring, or supports.
2. Temporary scaffolding.
3. Temporary bracing.
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4. Temporary falsework for support of spanning or arched structures.
5. Temporary foundation underpinning.
6. Temporary stairs or steps required for construction access only.
7. Temporary hoist(s) and rigging.
8. Investigation of soil conditions  to support construction equipment.

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

D. Scope of Contractor 's Professional Design Services:  Provide for the items of work as indicated
in product specification section as Delegated Design.

1.06 SUBMITTALS

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

B. Designer's Qualification Statement:  Submit for Architect's knowledge as contract administrator,
or for Owner's information.
1. Include information for each individual professional responsible for producing, or

supervising production of, design-related professional services provided by Contractor.
a. Full name.
b. Professional licensure information.
c. Statement addressing extent and depth of experience specifically relevant to design

of items assigned to Contractor.

C. Design Data:  Submit for Architect's knowledge as contract administrator for the limited purpose
of assessing compliance with information given and the design concept expressed in the
Contract Documents, or for Owner's information.
1. Include calculations that have been used to demonstrate compliance to performance and

regulatory criteria provided, and to determine design solutions.
2. Include required product data and shop drawings.
3. Include a statement or certification attesting that design data complies with criteria

indicated, such as building codes, loads, functional, and similar engineering requirements.
4. Include signature and seal of design professional responsible for allocated design services

on calculations and drawings.

D. Test Reports:  After each test/inspection, promptly submit electronic PDF  copies of report to
Architect  and to Contractor .
1. Test report submittals are for Architect's knowledge as contract administrator for the

limited purpose of assessing compliance with information given and the design concept
expressed in the Contract Documents, or for Owner's information.

E. 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.

1.07 QUALITY ASSURANCE

A. Testing Agency Qualifications:
1. Prior to start of work, submit agency name, address, and telephone number, and names

of full time registered Engineer and responsible officer.
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. Qualification Statement:  Provide documentation showing testing laboratory is accredited
under IAS AC89.

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.
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1.08 REFERENCES AND STANDARDS

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

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

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

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

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

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

1.09 TESTING AND INSPECTION AGENCIES AND SERVICES

A. Owner will employ services of an independent testing agency to perform certain specified
testing; payment for cost of services will be derived from allowance specified in Section
012100; see Section 012100 and applicable sections for description of services included in
allowance.

B. Owner will employ and pay for services of an independent testing agency to perform other
specified testing.

C. Employment of agency in no way relieves Contractor of obligation to perform Work in
accordance with requirements of Contract Documents.

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. Mockups are for the following: to verify selections made under Sample submittals; to
demonstrate aesthetic effects and, where indicated, qualities of materials and execution; to
review coordination, testing, or operation; to show interface between dissimilar materials; and to
demonstrate compliance with specified installation tolerances. Mockups are not Samples.
Unless otherwise indicated, approved mockups establish the standard by which the Work will
be judged.
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1. To verify selections made under Sample submittals;
2. To demonstrate aesthetic effects and, where indicated, qualities of materials and

execution;
3. To review coordination, testing, or operation;
4. To show interface between dissimilar materials; and
5. To demonstrate compliance with specified installation tolerances.

B. Before installing portions of the Work where mock-ups are required, for construction and finish
required to comply with the following requirements, using materials indicated for the completed
Work.

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

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

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

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

G. 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:
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.

D. Contractor Responsibilities:
1. Deliver to agency at designated location, adequate samples of materials proposed to be

used that require testing, along with proposed mix designs.
2. Cooperate with laboratory personnel, and provide access to the Work and to

manufacturers' facilities.
3. Provide incidental labor and facilities:

a. To provide access to Work to be tested/inspected.
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b. To obtain and handle samples at the site or at source of Products to be
tested/inspected.

c. To facilitate tests/inspections.
d. To provide storage and curing of test samples.

4. Notify Architect and laboratory 24 hours prior to expected time for operations requiring
testing/inspection services.

5. Employ services of an independent qualified testing laboratory and pay for additional
samples, tests, and inspections required by Contractor beyond specified requirements.

6. Arrange with Owner's agency and pay for additional samples, tests, and inspections
required by Contractor beyond specified requirements.

E. Re-testing required because of 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  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.

END OF SECTION  014000
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SECTION 015000
TEMPORARY FACILITIES AND CONTROLS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Temporary utilities.

B. Temporary telecommunications services.

C. Temporary sanitary facilities.

D. Temporary Controls:  Barriers, enclosures, and fencing.

E. Vehicular access and parking.

F. Waste removal facilities and services.

G. Project signage.

H. Field offices.

1.02 SUBMITTALS

A. Site Utilization Plan: Showing temporary facilities, temporary utility lines and connections,
staging areas, construction site entrances, vehicle circulation, and parking areas for
construction personnel.

B. Erosion and Sedimentation-Control Plan: Showing: Show compliance with requirements of EPA
Construction General Permit or authorities having jurisdiction, whichever is more stringent.

C. Project Identification and Temporary Signs: Show fabrication and installation details, including
plans, elevations, details, layouts, type styles, graphic elements, and message content.

D. Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities having
jurisdiction. Indicate Contractor personnel responsible for management of fire-prevention
program.

E. Moisture-and Mold-Protection Plan: Describe procedures and controls for protecting materials
and construction from water absorption and damage and mold.
1. Describe delivery, handling, and storage provisions for materials subject to water

absorption or water damage.
2. Indicate procedures for discarding water-damaged materials, protocols for mitigating water

intrusion into completed Work, and replacing water-damaged Work.
3. Indicate sequencing of work that requires water, such as sprayed fire-resistive materials,

plastering, and terrazzo grinding, and describe plans for dealing with water from these
operations. Show procedures for verifying that wet construction has dried sufficiently to
permit installation of finish materials.

1.03 TEMPORARY UTILITIES 

A. Provide and pay for all electrical power, lighting, water, heating and cooling, and ventilation
required for construction purposes.
1. Provide electric power service and distribution system of sufficient size, capacity, and

power characteristics required for construction operations.
2. Install electric power service underground unless otherwise indicated.
3. Provide temporary lighting with local switching that provides adequate illumination for

construction operations, observations, inspections, and traffic conditions.
4. Install and operate temporary lighting that fulfills security and protection requirements

without operating entire system

B. New permanent facilities may be used with prior approval.

1.04 TELECOMMUNICATIONS SERVICES

A. Provide, maintain, and pay for telecommunications services to field office at time of project
mobilization.
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B. Telecommunications services shall include:
1. Windows-based personal computer dedicated to project telecommunications, with

necessary software and laser printer.
2. Internet Connections.

1.05 TEMPORARY SANITARY FACILITIES

A. Provide and maintain required facilities and enclosures.  Provide at time of project mobilization.

B. Maintain daily in clean and sanitary condition.

C. At end of construction, return facilities to same or better condition as originally found.

1.06 BARRIERS

A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas
that could be hazardous to workers or the public  and to protect existing facilities and adjacent
properties from damage from construction operations .

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

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

1.07 FENCING

A. Construction:  Commercial grade chain link fence.

B. Provide 6 foot high fence around construction site; equip with vehicular and pedestrian gates
with locks.

1.08 INTERIOR ENCLOSURES

A. Provide temporary partitions and ceilings as indicated to separate work areas from Owner-
occupied areas, to prevent penetration of dust and moisture into Owner-occupied areas, and to
prevent damage to existing materials and equipment.

B. Construction:  Framing and reinforced polyethylene sheet materials with closed joints and
sealed edges at intersections with existing surfaces:

1.09 SECURITY 

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

1.10 VEHICULAR ACCESS AND PARKING 

A. Comply with regulations relating to use of streets and sidewalks, access to emergency facilities,
and access for emergency vehicles.

B. Coordinate access and haul routes with governing authorities and Owner.

C. Provide and maintain access to fire hydrants, free of obstructions.

D. Provide means of removing mud from vehicle wheels before entering streets.

E. Provide temporary parking areas to accommodate construction personnel.  When site space is
not adequate, provide additional off-site parking.

1.11 WASTE REMOVAL

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

B. Provide containers with lids.  Remove trash from site periodically.

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

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

A. Provide project identification sign of design, construction, and location approved by Owner.

B. Temporary Signs: Provide temporary, directional signs for construction personnel and visitors.

C. No other signs are allowed without Owner permission except those required by law.

1.13 FIELD OFFICES 

A. Office:  Weathertight, with lighting, electrical outlets, heating, cooling  equipment, and equipped
with sturdy furniture .

B. Provide space for Project meetings, with table and chairs to accommodate 6 persons.

C. Locate offices a minimum distance of 30 feet from existing and new structures.

1.14 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

A. Remove temporary utilities, equipment, facilities, materials, prior to Date of Substantial
Completion inspection.

B. Remove underground installations to a minimum depth of 2 feet.  Grade site as indicated.

C. Clean and repair damage caused by installation or use of temporary work.

D. Restore new permanent facilities used during construction to specified condition.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION  015000
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SECTION 016000
PRODUCT REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. General product requirements.

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 RELATED REQUIREMENTS

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

B. Section 014000 - Quality Requirements:  Product quality monitoring.

1.03 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.
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 NEW PRODUCTS

A. Provide new products unless specifically required or permitted by Contract Documents.

B. See Section 014000 - Quality Requirements, for additional source quality control requirements.

2.02 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.

2.03 MAINTENANCE MATERIALS

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

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

PART 3  EXECUTION

3.01 SUBSTITUTION LIMITATIONS

A. See Section 012500 - Substitution Procedures.
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3.02 OWNER-SUPPLIED PRODUCTS

A. See Section 016400 - Owner-Furnished Products.

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

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

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

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

3.04 STORAGE AND PROTECTION

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

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

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

D. Store with seals and labels intact and legible.

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

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

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

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

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

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

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

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

END OF SECTION  016000
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SECTION 016400
OWNER-FURNISHED PRODUCTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Owner-furnished/Contractor-installed (OFCI) products.

B. Owner-furnished/Owner-installed (OFOI) products.

1.02 RELATED REQUIREMENTS

A. 015000 - Temporary Facilities and Controls 

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination: Coordinate installation of OFCI products with materials, assemblies, and products
affecting installation.

PART 2  PRODUCTS

2.01 OWNER-FURNISHED / CONTRACTOR-INSTALLED (OFCI) PRODUCTS

A. Owner's Responsibilities: As applicable:
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: As applicable:
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.

2.02 OWNER-FURNISHED / OWNER-INSTALLED (OFOI) PRODUCTS

A. Contractor’s responsibilities: As applicable:
1. Coordinate installation of OFOI items and Owner FF&E with the work of all other trades to

allow sufficient continuity of the work and avoid all unnecessary schedule interruptions.
2. Receive and inventory all OFCI, OFOI, and Owner FF&E, test all appliances, lamps, TVs

and provide a list of all missing  /non-operational items to Owner.
3. Provide protected storage as nenecssary for storing OFCI, OFCI, and the Owner's FF&E

items during the final 90 days of the project prior to opening. Refer to Section 015000.
4. Notify Owner of all Schedule changes after initial FF&E Delivery Schedule is submitted to

Owner and Purchasing Agent.
5. Coordinate all delivery and installation.
6. Protect OFCI, OFOI, and Owner FF&E from delivery date through Substantial Completion.
7. Contact all vendors to arrange all specific tailgate deliveries.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that Work specified in other Sections has been properly completed and installed as
specified to allow for installation of all materials and methods required of this Section.

B. Verify conditions and products for compliance with requirements.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.02 INSTALLATION

A. Install in accordance with manufacturer's written instructions.

B. Assemble, and set up or install products in locations indicated and accordance with Contract
Documents and reviewed shop drawings, product manufacturer's written instructions and
recommendations as applicable.

3.03 CLEANING

A. See Section 017000 - Execution and Closeout Requirements for additional requirements.

B. Remove temporary protective coverings, packaging, and strippable films, if any, as Owner-
furnished products are installed unless otherwise indicated in manufacturer's written installation
instructions.

C. On completion of installation, clean surfaces as recommended by manufacturer.

D. Touch up marred finishes or replace products that cannot be restored to factory-finished
appearance. Use only materials and procedures recommended or furnished by product
manufacturers.

E. Replace products that have been damaged or have deteriorated beyond successful repair by
finish touchup or similar minor repair procedures.

3.04 PROTECTION

A. Protect installed OFCI products  from subsequent construction operations.

END OF SECTION  016400
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SECTION 017000
EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.

B. Preinstallation meetings.

C. Cutting and patching.

D. Cleaning and protection.

E. Starting of systems and equipment.

F. Demonstration and instruction of Owner personnel.

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

H. General requirements for maintenance service.

I. Some provisions are applicable only to Work Package No. 2.

1.02 RELATED REQUIREMENTS

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

B. Section 013000 - Administrative Requirements :  Submittals procedures .

C. Section 014000 - Quality Requirements:  Testing and inspection procedures.

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

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

F. Individual Product Specification Sections:
1. Advance notification to other sections of openings required in work of those sections.

1.03 REFERENCE STANDARDS

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

1.04 SUBMITTALS

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

B. 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.

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.
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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.

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.

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.

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 016000 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

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

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

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

D. Take field measurements before confirming product orders or beginning fabrication, to minimize
waste due to over-ordering or misfabrication.
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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 four 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 electronic copies within two days after meeting to participants,
including Architect, Owner, participants, and those affected by decisions made.

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

G. Promptly notify Architect of any discrepancies discovered.

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

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

3.04 GENERAL INSTALLATION REQUIREMENTS

A. 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.

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

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

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

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

3.05 CUTTING AND PATCHING

A. Whenever possible, execute the work by methods that avoid cutting or patching.

B. Perform whatever cutting and patching is necessary to:
1. Complete the work.
2. Fit products together to integrate with other work.
3. Provide openings for penetration of mechanical, electrical, and other services.
4. Match work that has been cut to adjacent work.
5. Repair areas adjacent to cuts to required condition.
6. Repair new work damaged by subsequent work.
7. Remove samples of installed work for testing when requested.
8. Remove and replace defective and non-complying work.
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C. 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.

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

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

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

G. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.

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

I. 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.

2. Match color, texture, and appearance.
3. 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.

3.06 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.

3.07 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.

3.08 SYSTEM STARTUP

A. Coordinate with requirements of Section 019113 - General Commissioning Requirements .

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

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. 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.

3.09 DEMONSTRATION AND INSTRUCTION

A. See Section 017900 - Demonstration and Training.

3.10 ADJUSTING

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

3.11 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, downspouts, 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.

3.12 CLOSEOUT PROCEDURES

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

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

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

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

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

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

G. Notify Architect when work is considered finally complete and ready for Architect's Substantial
Completion final inspection.
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H. Complete items of work determined by Architect listed in executed Certificate of Substantial
Completion.

3.13 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  017000
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SECTION 017800
CLOSEOUT SUBMITTALS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Project record documents.

B. Operation and maintenance data.

C. Warranties and bonds.

1.02 RELATED REQUIREMENTS

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

B. Section 017000 - Execution and Closeout Requirements:  Contract closeout procedures.

C. Individual Product Sections:  Specific requirements for operation and maintenance data.

D. Individual Product Sections:  Warranties required for specific products or Work.

1.03 SUBMITTALS

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

B. Operation and Maintenance Data:
1. For equipment, or component parts of equipment put into service during construction and

operated by Owner, submit completed documents within ten business days after
acceptance.

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

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

C. Warranties and Bonds:
1. For equipment or component parts of equipment put into service during construction with

Owner's permission, submit documents within 10 business days after acceptance.
2. Make other submittals within 10 business days after Date of Substantial Completion, prior

to final Application for Payment.
3. For items of Work for which acceptance is delayed beyond Date of Substantial

Completion, submit within 10 business days after acceptance, listing the date of
acceptance as the beginning of the warranty period.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 PROJECT RECORD DOCUMENTS

A. Maintain on site electronic PDF copies of the following record documents; record actual
revisions to the Work within :
1. Drawings.
2. Specifications.
3. Addenda.
4. Change Orders and other modifications to the Contract.
5. Reviewed shop drawings, product data, and samples.
6. Manufacturer's instruction for assembly, installation, and adjusting.

B. Ensure entries are complete and accurate, enabling future reference by Owner.

C. Save record documents separate from documents used for construction.

D. Record information concurrent with construction progress.
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E. Specifications:  Using electronic PDF files, record at each product section description of actual
products installed, including the following:
1. Manufacturer's name and product model and number.
2. Product substitutions or alternates utilized.
3. Changes made by Addenda and modifications.

F. Record Drawings and Shop Drawings:  Using electronic PDF files, mark each item to record
actual construction including:
1. Measured depths of foundations in relation to finish first floor datum.
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.

G. Provide searchable electronic PDF files.
1. Allow document permissions for printing, assembling, copying content, extracting content,

and adding markups to PDF files provided.
2. Provide passwords for any password protected files.

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.

E. Provide searchable electronic PDF files.
1. Allow document permissions for printing, assembling, copying content, extracting content,

and adding markups to PDF files provided.
2. Provide passwords for any password protected files.

3.03 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. 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.

D. 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.

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

F. Include manufacturer's PDF file of operation and maintenance instructions.
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G. Include sequence of operation by controls manufacturer.

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

I. Provide control diagrams by controls manufacturer as installed.

J. Provide Contractor's coordination drawings, with color coded piping diagrams as installed.

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

3.04 ASSEMBLY OF  OPERATION AND MAINTENANCE MANUALS

A. Assemble operation and maintenance data in the form of a multiple file composite electronic
PDF file for each manual type required for Owner 's use, with data arranged in the same
sequence as, and identified by, the specification sections.

B. Where systems involve more than one specification section, provide bookmark for each
system.

C. Electronic Files: Use electronic files prepared by manufacturer where available. Where
scanning of paper documents is required, configure scanned file for minimum readable file size.
1. If file size requires, compile operation manuals in multiple file volumes.

D. File Names and Bookmarks:
1. Bookmark individual documents based on file names.
2. Name document files to correspond to system, subsystem, and equipment names used in

manual  directory  and  table  of  contents.  
3. Group  documents  for  each  system  and subsystem into individual composite

bookmarked files, then create composite manual.
4. Use bookmarks that reflect system, subsystem, and equipment names in readily navigable

file tree.
5. Configure electronic manual to display bookmark panel on opening file.

E. Include the following information:
1. Project Directory: Title and address of Project; names, addresses, and telephone numbers

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

2. 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.

3.05 WARRANTIES AND BONDS

A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers,
and manufacturers, within 10 business 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.
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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  017800
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SECTION 017900
DEMONSTRATION AND TRAINING

PART 1  GENERAL

1.01 SUMMARY

A. Demonstration of products and systems  where indicated in specific specification sections.

B. Training of Owner personnel in operation and maintenance is required for:
1. All software-operated systems.
2. HVAC systems and equipment.
3. Plumbing equipment.
4. Electrical systems and equipment.
5. Landscape irrigation.

C. Training of Owner personnel in care, cleaning, maintenance, and repair is required for:
1. Roofing, waterproofing, and other weather-exposed or moisture protection products.
2. Fixtures and fittings.
3. Items specified in individual product Sections.

1.02 RELATED REQUIREMENTS

A. Section 017800 - Closeout Submittals:  Operation and maintenance manuals.

1.03 SUBMITTALS

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

B. Training Plan :  Owner  will designate personnel to be trained; tailor training to needs and skill-
level of attendees.
1. Submit to Architect for transmittal to Owner.
2. Submit not less than four weeks prior to start of training.
3. Revise and resubmit until acceptable.
4. Provide an overall schedule showing all training sessions.
5. Include at least the following for each training session:

a. 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 electronic PDF copy  of each training manual to be included with operation and

maintenance data.

D. Training Reports:  
1. Provide electronic files.
2. Identification of each training session, date, time, and duration.

a. Include date, time, and duration in metadata.
3. Sign-in sheet showing names and job titles of attendees.

a. Scan sign-in sheets.
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4. List of attendee questions and written answers given, including copies of and references
to supporting documentation required for clarification; include answers to questions that
could not be answered in original training session.
a. Provide electronic files.

E. Video Recordings:  Submit digital video recording of each demonstration and training session
for Owner's subsequent use.
1. Format:  MP4 files, uploaded to Owner provided cloud based file sharing site.
2. Label each disc and container with session identification and date.

1.04 QUALITY ASSURANCE

A. Instructor Qualifications:  Familiar with design, operation, maintenance and troubleshooting of
the relevant products and systems.  
1. Provide as instructors the most qualified trainer of those contractors and/or installers who

actually supplied and installed the systems and equipment.
2. Where a single person is not familiar with all aspects, provide specialists with necessary

qualifications.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 DEMONSTRATION - GENERAL

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

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

C. 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.

D. Non-Operating Products:  Demonstrate cleaning, scheduled and preventive maintenance, and
repair procedures.
1. Perform demonstrations not less than two weeks prior to Substantial Completion.

3.02 TRAINING - GENERAL

A. Conduct training on-site unless otherwise indicated.

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

C. 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.

D. 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.

E. 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.
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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.

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

END OF SECTION  017900
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SECTION 024100
DEMOLITION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Selective demolition of building elements for alteration purposes.

1.02 SUBMITTALS

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

B. Site Plan:  Indicate:
1. Areas for temporary construction and field offices.

C. Demolition Plan:  Submit demolition plan as required by OSHA and local AHJs.
1. Indicate extent of demolition, removal sequencing, bracing and shoring, and location and

construction of barricades and fences.

D. Demolition firm qualifications.

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

PART 2  PRODUCTS -- NOT USED 

PART 3  EXECUTION

3.01 GENERAL PROCEDURES AND PROJECT CONDITIONS

A. Comply with applicable codes and regulations for demolition operations and safety of adjacent
structures and the public.
1. Obtain required permits.
2. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be

removed; do not allow worker or public access within range of potential collapse of
unstable structures.

3. Provide, erect, and maintain temporary barriers and security devices.
4. Conduct operations to minimize effects on and interference with adjacent structures and

occupants.
5. Do not close or obstruct roadways or sidewalks without permits from authority having

jurisdiction.
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.

B. Do not begin removal until receipt of notification to proceed from Owner.

C. Protect existing structures and other elements to remain in place and not removed.
1. Provide bracing and shoring.
2. Prevent movement or settlement of adjacent structures.
3. Stop work immediately if adjacent structures appear to be in danger.

3.02 SELECTIVE DEMOLITION FOR ALTERATIONS

A. Existing construction and utilities indicated on drawings are based on casual field observation
and existing record documents only.
1. Verify 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 areas that remain occupied.
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1. Provide, erect, and maintain temporary dustproof partitions of construction specified in
Section 015000 in locations indicated on drawings.

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

D. Remove existing work as indicated and required to accomplish new work.
1. Remove items indicated on drawings.

E. Services including, but not limited to, HVAC, Plumbing, Fire Protection, Electrical, and
Telecommunications:  Remove existing systems and equipment as indicated.
1. Maintain existing active systems to remain in operation, and 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 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.

F. Protect existing work to remain.
1. Prevent movement of structure. Provide shoring and bracing as required.
2. Perform cutting to accomplish removal work neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.
4. Patch to match new work.

3.03 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  024100
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SECTION 035400
CAST UNDERLAYMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Liquid-applied self-leveling floor underlayment as needed to level existing floor surface.

1.02 REFERENCE STANDARDS

A. ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic Cement
Mortars (Using 2-in. or [50 mm] Cube Specimens); 2021.

B. ASTM C1602/C1602M - Standard Specification for Mixing Water Used in the Production of
Hydraulic Cement Concrete; 2018.

C. ASTM C348 - Standard Test Method for Flexural Strength of Hydraulic-Cement Mortars; 2021.

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2022.

E. ICRI 310.2R - Selecting and Specifying Concrete Surface Preparation for Sealers, Coatings,
Polymer Overlays, and Concrete Repair; 2013.

1.03 ACTION SUBMITTALS

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

B. Product Data:  Provide manufacturer's data sheets documenting physical characteristics and
product limitations of underlayment materials. Include information on surface preparation,
environmental limitations, and installation instructions.

1.04 QUALITY ASSURANCE

A. Applicator Qualifications:  Company specializing in performing the work of this section, and
approved by manufacturer.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Keep dry and protect from direct sun exposure, freezing, and ambient temperature greater than
105 degrees F.

1.06 FIELD CONDITIONS

A. Do not install underlayment until floor penetrations and peripheral work are complete.

B. Maintain minimum ambient temperatures of 50 degrees F 24 hours before, during and 72 hours
after installation of underlayment.

C. During the curing process, ventilate spaces to remove excess moisture.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Cementitious Underlayment:
1. ARDEX Engineered Cements  with ARDEX P51 Primer : www.ardexamericas.com/#sle.
2. Custom Building Products :  www.custombuildingproducts.com/#sle.
3. LATICRETE International, Inc :  www.laticrete.com/#sle.
4. Maxxon Corporation :  www.maxxon.com/#sle.
5. USG :  www.usg.com/#sle.

2.02 MATERIALS

A. Cast Underlayments, General:
1. Comply with applicable code for combustibility or flame spread requirements.
2. Provide certificate of compliance from authority having jurisdiction indicating approval of

underlayment materials in the required fire rated assembly.
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B. Cementitious Underlayment:  Blended cement mix, that when mixed with water in accordance
with manufacturer's directions will produce self-leveling underlayment with the following
properties:
1. Compressive Strength:  Minimum 4000 pounds per square inch  after 28 days, tested per

ASTM C109/C109M.
2. Flexural Strength:  Minimum 1000 psi after 28 days, tested per ASTM C348.
3. Density:  125 pounds per cubic foot, nominal.
4. Final Set Time:  1-1/2 to 2 hours, maximum.
5. Thickness:  Capable of thicknesses from feather edge to maximum 3-1/2 inch.
6. Surface Burning Characteristics:  Flame spread/Smoke developed index of 0/0 in

accordance with ASTM E84.

C. Water:  ASTM C1602/C1602M; clean, potable, and not detrimental to underlayment mix
materials.

D. Primer:  Manufacturer's recommended type.

E. Joint and Crack Filler:  Latex based filler, as recommended by manufacturer.

2.03 MIXING

A. Site mix materials in accordance with manufacturer's instructions.

B. Mix to self-leveling consistency without over-watering.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate surfaces are clean, dry, unfrozen, do not contain petroleum byproducts, or
other compounds detrimental to underlayment material bond to substrate.

3.02 PREPARATION

A. Concrete:  Mechanically prepare steel troweled concrete to create a textured surface necessary
to achieve the best bond; acceptable methods include bead blasting and scarifying. Do not use
acid etching.

B. Concrete:  Prepare surfaces according to ICRI 310.2R .

C. Remove substrate surface irregularities.  Fill voids and deck joints with filler.  Finish smooth.

D. Vacuum clean surfaces.

E. Prime substrate in accordance with manufacturer's instructions.  Allow to dry.

F. Close floor openings.

3.03 APPLICATION

A. Install underlayment in accordance with manufacturer's written instructions.

B. Pump or pour material onto substrate. Do not retemper or add water.
1. Pump, move, and screed while the material is still highly flowable.
2. Be careful not to create cold joints.
3. Wear spiked shoes while working in the wet material to avoid leaving marks.

C. Place to indicated thickness, with top surface level to 1/8 inch in 10 ft.

D. If a fine, feathered edge is desired, steel trowel the edge after initial set, but before it is
completely hard.

3.04 CURING

A. Once underlayment starts to set, prohibit foot traffic until final set has been reached.

B. Air cure in accordance with manufacturer's instructions.
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3.05 PROTECTION

A. Protect against direct sunlight, heat, and wind; prevent rapid drying to avoid shrinkage and
cracking.

B. Do not permit traffic over unprotected floor underlayment surfaces.

END OF SECTION  035400
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SECTION 042000
UNIT MASONRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Concrete block.

B. Mortar  and grout .

C. Reinforcement and anchorage.

D. Flashings.

E. Lintels.

F. Accessories.

1.02 REFERENCE STANDARDS

A. ACI 530.1 - Building Code Requirements and Specification for Masonry Structures and
Companion Commentaries; 2013.

B. ASCE 5 - Building Code Requirements and Specification for Masonry Structures; 2011.

C. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2016a.

D. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement; 2022.

E. ASTM A641/A641M - Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire;
2019.

F. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2015.

G. ASTM A951/A951M - Standard Specification for Steel Wire for Masonry Joint Reinforcement;
2016, with Editorial Revision (2018).

H. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete; 2022.

I. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units; 2022.

J. ASTM C91/C91M - Standard Specification for Masonry Cement; 2018.

K. ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic Cement
Mortars (Using 2-in. or [50 mm] Cube Specimens); 2021.

L. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar; 2018.

M. ASTM C150/C150M - Standard Specification for Portland Cement; 2022.

N. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2018.

O. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2019a, with Editorial
Revision.

P. ASTM C404 - Standard Specification for Aggregates for Masonry Grout; 2018.

Q. ASTM C476 - Standard Specification for Grout for Masonry; 2023.

R. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete; 2019, with
Editorial Revision (2022).

S. ASTM C744 - Standard Specification for Prefaced Concrete and Calcium Silicate Masonry
Units; 2021.

T. ASTM C979/C979M - Standard Specification for Pigments for Integrally Colored Concrete;
2016.

U. ASTM C1019 - Standard Test Method for Sampling and Testing Grout for Masonry; 2020.
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V. ASTM C1072 - Standard Test Methods for Measurement of Masonry Flexural Bond Strength;
2019.

W. ASTM C1093 - Standard Practice for Accreditation of Testing Agencies for Masonry; 2023.

X. ASTM C1314 - Standard Test Method for Compressive Strength of Masonry Prisms; 2021.

Y. ASTM C1506 - Standard Test Method for Water Retention of Hydraulic Cement-Based Mortars
and Plasters; 2017.

Z. ASTM C1714/C1714M - Standard Specification for Preblended Dry Mortar Mix for Unit
Masonry; 2019a.

AA. ASTM D226/D226M - Standard Specification for Asphalt-Saturated Organic Felt Used in
Roofing and Waterproofing; 2017.

BB. ASTM D1056 - Standard Specification for Flexible Cellular Materials—Sponge or Expanded
Rubber; 2020.

CC. ASTM D2000 - Standard Classification System for Rubber Products in Automotive Applications;
2018.

DD. ASTM D2287 - Standard Classification System and Basis for Specification for Nonrigid Vinyl
Chloride Polymer and Copolymer Molding and Extrusion Compounds; 2019.

EE. ASTM E514/E514M - Standard Test Method for Water Penetration and Leakage Through
Masonry; 2020.

FF. BIA Technical Notes No. 7 - Water Penetration Resistance – Design and Detailing; 2017.

GG. BIA Technical Notes No. 13 - Ceramic Glazed Brick Exterior Walls; 2017.

HH. SMACNA (ASMM) - Architectural Sheet Metal Manual; 2012.

II. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2016.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene a preinstallation meeting one week before starting work of
this section; require attendance by all relevant installers.

1.04 SUBMITTALS

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

B. Product Data:  Provide data for masonry units, fabricated wire reinforcement, mortar, and
masonry accessories.

C. Shop Drawings:  Indicate pertinent dimensions, materials, anchorage, size and type of
fasteners, and accessories for brickwork support system.
1. Include calculations or selections from the manufacturer's prescriptive design tables that

indicate compliance with the applicable building code and project conditions.

D. Manufacturer's Certificate:  Certify that water repellent admixture manufacturer has certified
masonry unit manufacturer as an approved user of water repellent admixture in the
manufacture of concrete block.

E. Installer's Qualification Statement.

F. Material Certificates: For each type and size of the following:
1. Masonry units.

a. Include material test reports substantiating compliance with requirements.
b. For masonry units used in structural masonry, include data and calculations

establishing average net-area compressive strength of units.
2. Integral water repellant used in CMUs.
3. Cementitious materials. Include name of manufacturer, brand name, and type.
4. Mortar admixtures.
5. Preblended, dry mortar mixes. Include description of type and proportions of ingredients.
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6. Grout mixes. Include description of type and proportions of ingredients.
7. Reinforcing bars.
8. Joint reinforcement.
9. Anchors, ties, and metal accessories.

G. Mix Designs: For each type of mortar and grout. Include description of type and proportions of
ingredients.
1. Include test reports for mortar mixes required to comply with property specification. Test in

accordance with ASTM C109/C109M for compressive strength, ASTM C1506  for water
retention, and ASTM C91/C91M for air content.

2. Include test reports, in accordance with ASTM C1019, for grout mixes required to comply
with compressive strength requirement.

H. Statement of Compressive Strength of Masonry: For each combination of masonry unit type
and mortar type, provide statement of average net-area compressive strength of masonry units,
mortar type, and resulting net-area compressive strength of masonry determined in accordance
with TMS 402/602 / ACI 530.1 / ASCE 5/6 

I. Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and
equipment to be used to comply with requirements

1.05 QUALITY ASSURANCE

A. Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract
Documents.

B. Testing Agency Qualifications: Qualified in accordance with ASTM C1093 for testing indicated

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and
contamination by other materials.

B. Store masonry units on elevated platforms in a dry location. If units are not stored in an
enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If
units become wet, do not install until they are dry.

C. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not
use cementitious materials that have become damp.

D. Store aggregates where grading and other required characteristics can be maintained and
contamination avoided.

E. Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry
mortar mix in delivery containers on elevated platforms in a dry location or in covered
weatherproof dispensing silos.

F. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt
and oil.

PART 2  PRODUCTS

2.01 CONCRETE MASONRY UNITS

A. Concrete Block: Comply withTMS 402/602 / ACI 530.1 / ASCE 5 /6 and referenced standards
and as follows:
1. Size:  Standard units, size as indicated on Drawings.
2. Special Shapes:  Provide nonstandard blocks configured for corners.

a. Provide bullnose units for outside corners.
3. Load-Bearing Units: ASTM C90, medium weight .

a. Hollow  block , as indicated .
b. Exposed Faces:  Special color and texture, as as indicated on Drawings.

4. Pre-Faced Units:  ASTM C90, hollow block, with smooth resinous facing complying with
ASTM C744.
a. Colors and styles:  As indicated on drawings.
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5. Units with Integral Water Repellent:  Concrete block units as specified in this section with
polymeric liquid admixture added to concrete masonry units at the time of manufacture.
a. Performance of Units with Integral Water Repellent:

1) Water Permeance: When tested per ASTM E514/E514M and for a minimum of
72 hours.
(a) No water visible on back of wall above flashing at the end of 24 hours.
(b) No flow of water from flashing equal to or greater than 0.032 gallons per

hour at the end of 24 hours.
(c) No more than 25 percent of wall area above flashing visibly damp at end of

test.
2) Flexural Bond Strength:  ASTM C1072; minimum 10 percent increase.
3) Compressive Strength:  ASTM C1314; maximum 5 percent decrease.

b. Use only in combination with mortar that also has integral water repellent admixture.
c. Use water repellent admixtures for masonry units and mortar by a single

manufacturer.

2.02 MORTAR  AND GROUT  MATERIALS

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators,
retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise
indicated.
1. Comply withTMS 402/602 / ACI 530.1 / ASCE 5/6 and referenced standards and as

follows:
2. Do not use calcium chloride in mortar or grout.
3. Use portland cement-lime mortar unless otherwise indicated.
4. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to

view, regardless of weather conditions, to ensure that mortar color is consistent.

B. Materials:
1. Masonry Cement: ASTM C91/C91M, Type N.
2. Portland Cement: ASTM C150/C150M, Type I ; color as required to produce approved

color sample .
3. Hydrated Lime: ASTM C207, Type S.
4. Water: Clean and potable.

C. Mortar: Comply with ASTM C270, Property Specifcations. 
1. Use Type S for reinforced masonry.
2. Use Type N for exterior, above-grade, load-bearing and nonload-bearing walls and

parapet walls; for interior load-bearing walls; for interior nonload-bearing partitions; and for
other applications where another type is not indicated.

3. Mortar Aggregate: ASTM C144.

D. Grout: Comply with ASTM C476, Property Specifcations. 
1. Use Type S for reinforced masonry.
2. Proportion grout in accordance with ASTM C476, paragraph 4.2.2 for specified 28-day

compressive strength indicated, but not less than 2,000 psi.
3. Grout Aggregate: ASTM C404.

a. For mortar that is exposed to view, use washed aggregate consisting of natural sand
or crushed stone.

b. For joints less than 1/4 inch  thick, use aggregate graded with 100 percent passing the
No. 16 sieve.

c. White-Mortar Aggregates: Natural white sand or crushed white stone.
d. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to

produce required mortar color.

E. Pigments for Colored Mortar:  Pure, concentrated mineral pigments specifically intended for
mixing into mortar and complying with ASTM C979/C979M.
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F. Integral Water Repellent Admixture for Mortar:  Polymeric liquid admixture added to mortar at
the time of manufacture.
1. Use only in combination with masonry units manufactured with integral water repellent

admixture.
2. Use only water repellent admixture for mortar from the same manufacturer as water

repellent admixture in masonry units.
3. Meet or exceed performance specified for water repellent admixture used in masonry

units.

G. Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with
ASTM C494/C494M, Type C, and recommended by manufacturer for use in masonry mortar of
composition indicated

H. Packaged Dry Material for Mortar for Unit Masonry:  Premixed Portland cement, hydrated lime,
and sand; complying with ASTM C1714/C1714M and capable of producing mortar of the
specified strength in accordance with ASTM C270 with the addition of water only.
1. Type:  Type N.
2. Color:  Mineral pigments added as required to produce approved color sample .

I. Packaged Dry Material for Grout for Masonry:  Premixed cementitious materials and dried
aggregates; capable of producing grout of the specified strength in accordance with ASTM
C476 with the addition of water only.

2.03 REINFORCEMENT AND ANCHORAGE

A. Manufacturers:
1. Blok-Lok Limited :  www.blok-lok.com/#sle.
2. Hohmann & Barnard, Inc :  www.h-b.com/#sle.
3. WIRE-BOND www.wirebond.com/#sle.

B. Reinforcing Steel:  ASTM A615/A615M, Grade 40 (40,000 psi), deformed billet bars;
galvanized.

C. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry
unit cells and to hold reinforcing bars in center of cells. Units are formed from 0.148 inch steel
wire, hot-dip galvanized after fabrication.
1. Provide units designed for number of bars indicated.

D. Joint Reinforcement: Use ladder type joint reinforcement where vertical reinforcement is
involved and truss type elsewhere, unless otherwise indicated.

E. Masonry-Joint Reinforcement, General: Ladder type complying with ASTM A951/A951M .
1. Interior Walls: Mill- galvanized carbon steel.
2. Exterior Walls: Hot-dip galvanized carbon steel.
3. Wire Size for Side Rods: 0.187 inch diameter.
4. Wire Size for Cross Rods: 0.187 inch diameter.
5. Spacing of Cross Rods: Not more than 16 inches o.c.
6. Provide in lengths of not less than 10 feet 10 feet (3 m), with prefabricated corner and tee

units.

F. Single Wythe Joint Reinforcement:  ASTM A951/A951M.
1. Type: Truss or ladder.
2. Material:  ASTM A1064/A1064M steel wire, mill galvanized to ASTM A641/A641M Class

3.
3. Size:  0.1483 inch side rods with 0.1483 inch cross rods; width as required to provide not

less than 5/8 inch of mortar coverage on each exposure.

G. Strap Anchors:  Bent steel shapes, 1-1/2 inch width, 0.105 inch thick, 24 inch length, with 1-1/2
inch long, 90 degree bend at each end to form a U or Z shape or with cross pins, hot dip
galvanized to ASTM A153/A153M Class B.
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H. Flexible Anchors:  2-piece anchors that permit differential movement between masonry and
building frame, sized to provide not less than 5/8 inch of mortar coverage from masonry face.
1. Steel frame:  Crimped wire anchors for welding to frame, 0.25 inch thick, with trapezoidal

wire ties 0.1875 inch thick, hot dip galvanized to ASTM A 153/A 153M, Class B.

I. Masonry Veneer Anchors:  2-piece anchors that permit differential movement between masonry
veneer and structural backup, hot dip galvanized to ASTM A 153/A 153M, Class B.
1. Anchor plates:  Not less than 0.075 inch thick, designed for fastening to structural backup

through sheathing by two fasteners; provide design with legs that penetrate sheathing and
insulation to provide positive anchorage.

2. Wire ties:  Manufacturer's standard shape, 0.1875 inch thick.
3. Vertical adjustment:  Not less than 3-1/2 inches.
4. Seismic Feature:  Provide lip, hook, or clip on end of wire ties to engage or enclose not

less than one continuous horizontal joint reinforcement wire of 0.1483 inch diameter.

2.04 FLASHINGS

A. Metal Flashing Materials: Comply with SMACNA (ASMM). 
1. Stainless Steel Flashing:  ASTM A666, Type 304, soft temper; 26 gauge, 0.0187 inch

thick; finish 2B to 2D.

2.05 ACCESSORIES

A. Compressible Filler: Premolded filler strips complying with ASTM D1056 ASTM D1056, Grade
2A1; compressible up to 35 percent; of width and thickness indicated; formulated from
neoprene urethane or PVC.

B. Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying
with ASTM D2000, Designation M2AA-805 or PVC, complying with ASTM D2287, Type
PVC-65406 and designed to fit standard sash block and to maintain lateral stability in masonry
wall; size and configuration as indicated.

C. Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D226/D226M, Type I (No. 15
asphalt felt).

D. Cavity Mortar Control:  Semi-rigid polyethylene or polyester mesh panels, sized to thickness of
wall cavity, and designed to prevent mortar droppings from clogging weeps and cavity vents
and allow proper cavity drainage.
1. Full-Height Airspace Maintenance and Drainage Material:  Mesh panels fitted between

masonry ties.

E. Weeps:
1. Type:  Polyester mesh.
2. Color(s):  As selected by Architect from manufacturer's full range.

F. Cleaning Solution:  Non-acidic, not harmful to masonry work or adjacent materials.

2.06 LINTELS

A. Prefabricated Steel Lintels:
1. Manufacturers:

a. Hohmann & Barnard, Inc :  www.h-b.com/#sle.

2.07 MORTAR AND GROUT MIXING

A. Mortar for Unit Masonry:  ASTM C270, using the Proportion Specification.
1. Masonry below grade and in contact with earth:  Type S.
2. Exterior, loadbearing masonry:  Type N.
3. Exterior, non-loadbearing masonry:  Type N.

B. Colored Mortar:  Proportion selected pigments and other ingredients to match Architect's
sample, without exceeding manufacturer's recommended pigment-to-cement ratio.
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C. Grout:  ASTM C476; consistency required to fill completely volumes indicated for grouting; fine
grout for spaces with smallest horizontal dimension of 2 inches or less;  coarse grout for spaces
with smallest horizontal dimension greater than 2 inches.

D. Admixtures:  Add to mixture at manufacturer's recommended rate and in accordance with
manufacturer's instructions; mix uniformly.

E. Mixing:  Use mechanical batch mixer and comply with referenced standards.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive masonry.

B. Verify that related items provided under other sections are properly sized and located.

C. Verify that built-in items are in proper location, and ready for roughing into masonry work.

3.02 PREPARATION

A. Direct and coordinate placement of metal anchors supplied for installation under other sections.

B. Provide temporary bracing during installation of masonry work.  Maintain in place until building
structure provides permanent bracing.

3.03 COLD AND HOT WEATHER REQUIREMENTS

A. Comply with requirements of TMS 402/602 or applicable building code, whichever is more
stringent.

3.04 COURSING

A. Establish lines, levels, and coursing indicated.  Protect from displacement.

B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform
thickness.

C. Concrete Masonry Units: Bond, coursing and mortar As indicated on Drawings.
1. Bond, Coursing and Mortar Joints: As indicated on Drawings.

3.05 PLACING AND BONDING

A. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other
work.

B. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.

C. Remove excess mortar and mortar smears as work progresses.

D. Remove excess mortar with water repellent admixture promptly.  Do not use acids,
sandblasting or high pressure cleaning methods.

E. Interlock intersections and external corners, except for units laid in stack bond.

F. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must
be made, remove mortar and replace.

G. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped
edges.  Prevent broken masonry unit corners or edges.

H. Cut mortar joints flush where wall tile is scheduled or resilient base is scheduled.

3.06 WEEPS/CAVITY VENTS

A. Install weeps in veneer and cavity walls at 24 inches on center horizontally on top of through-
wall flashing above shelf angles and lintels and at bottom of walls.

3.07 CAVITY MORTAR CONTROL

A. Do not permit mortar to drop or accumulate into cavity air space or to plug weep/cavity vents.
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3.08 REINFORCEMENT AND ANCHORAGE - GENERAL 

A. Unless otherwise indicated on drawings or specified under specific wall type, install horizontal
joint reinforcement 16 inches on center.

B. Place continuous joint reinforcement in first and second joint below top of walls.

C. Fasten anchors to structural framing and embed in masonry joints as masonry is laid.  Unless
otherwise indicated on drawings or closer spacing is indicated under specific wall type, space
anchors at maximum of 36 inches horizontally and 24 inches vertically.

D. Embed ties and anchors in mortar joint and extend into masonry unit a minimum of 1-1/2 inches
with at least 5/8 inch mortar cover to the outside face of the anchor.

3.09 REINFORCEMENT AND ANCHORAGE - MASONRY VENEER

A. Stud Back-Up:  Secure veneer anchors to stud framed back-up and embed into masonry
veneer at maximum 16 inches on center vertically and 24 inches on center horizontally.  Place
additional anchors at perimeter of openings and ends of panels, so maximum spacing of
anchors is 8 inches on center.

B. Seismic Reinforcement: Connect veneer anchors with continuous horizontal wire reinforcement
before embedding anchors in mortar.

3.10 MASONRY FLASHINGS

A. Unless otherwise indicated:
1. Where flashing is indicated to receive counterflashing, use metal flashing.
2. Where flashing is indicated to be turned down at or beyond the wall face, use metal

flashing.
3. Where flashing is partly exposed and is indicated to terminate at the wall face, use metal

flashing with a drip edge.

B. Whether or not specifically indicated, install masonry flashing to divert water to exterior at all
locations where downward flow of water will be interrupted.

C. Terminate flashing up 8 inches minimum on vertical surface of backing:

D. Install flashing in accordance with manufacturer's instructions and BIA Technical Notes No. 7.

3.11 LINTELS

A. Install loose steel lintels over openings.

3.12 GROUTED COMPONENTS

A. Lap splices minimum 24 bar diameters.

B. Support and secure reinforcing bars from displacement.  Maintain position within 1/2 inch of
dimensioned position.

C. Place and consolidate grout fill without displacing reinforcing.

3.13 BUILT-IN WORK

A. As work progresses, install built-in metal door frames and glazed frames and other items to be
built into the work and furnished under other sections.

B. Install built-in items plumb, level, and true to line.

C. Bed anchors of metal door and glazed frames in adjacent mortar joints.  Fill frame voids solid
with grout.

D. Do not build into masonry construction organic materials that are subject to deterioration.

3.14 TOLERANCES

A. Install masonry within the site tolerances found in TMS 402/602.

B. Maximum Variation from Alignment of Columns:  1/4 inch.

C. Maximum Variation From Unit to Adjacent Unit:  1/16 inch.
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D. Maximum Variation from Plane of Wall:  1/4 inch in 10 ft and 1/2 inch in 20 ft or more.

E. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in two stories or
more.

F. Maximum Variation from Level Coursing:  1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.

G. Maximum Variation of Mortar Joint Thickness:  Head joint, minus 1/4 inch, plus 3/8 inch.

H. Maximum Variation from Cross Sectional Thickness of Walls:  1/4 inch.

3.15 CUTTING AND FITTING

A. Cut and fit for chases.  Coordinate with other sections of work to provide correct size, shape,
and location.

3.16 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section
014000 - Quality Requirements.

3.17 CLEANING

A. Remove excess mortar and mortar droppings.

B. Replace defective mortar.  Match adjacent work.

C. Clean soiled surfaces with cleaning solution.

D. Use non-metallic tools in cleaning operations.

3.18 PROTECTION

A. Without damaging completed work, provide protective boards at exposed external corners that
are subject to damage by construction activities.

END OF SECTION  042000
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SECTION 055100
METAL STAIRS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Stairs with grating treads.

B. Structural steel stair framing and supports.

1.02 RELATED REQUIREMENTS

A. Section 099113 - Exterior Painting:  Paint finish.

1.03 REFERENCE STANDARDS

A. AISC 201 - AISC Certification Program for Structural Steel Fabricators, Standard for Steel
Building Structures; 2006.

B. ASTM A6/A6M - Standard Specification for General Requirements for Rolled Structural Steel
Bars, Plates, Shapes, and Sheet Piling; 2022.

C. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

D. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

E. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2016a.

F. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon
Steel Plates; 2018.

G. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; 2021a.

H. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon
Steel Structural Tubing; 2021.

I. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2022.

J. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable; 2021a.

K. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2018a.

L. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts and
Assemblies, Steel and Alloy Steel, Heat Treated, Inch Dimensions 120 ksi and 150 ksi
Minimum Tensile Strength, and Metric Dimensions 830 MPa and 1040 MPa Minimum Tensile
Strength; 2022.

M. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2020.

N. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2022).

O. NAAMM AMP 510 - Metal Stairs Manual; 1992.

P. NAAMM MBG 531 - Metal Bar Grating Manual; 2017.

Q. NAAMM MBG 532 - Heavy Duty Metal Bar Grating Manual; 2019.

R. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 2004.

S. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic); 2019.

T. SSPC-SP 2 - Hand Tool Cleaning; 2018.
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1.04 SUBMITTALS

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

B. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size
and type of fasteners, and accessories.
1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net

weld lengths.

C. Design Data:  As required by authorities having jurisdiction.

D. Design Data, Seismic Performance:  Submit documentation that stairs meet performance
requirements specified.

1.05 QUALITY ASSURANCE

A. Structural Designer Qualifications:  Professional Structural Engineer experienced in design of
this work and licensed in the State in which the Project is located, or personnel under direct
supervision of such an engineer.

B. Welder Qualifications:  Welding processes and welding operators qualified in accordance with
AWS D1.1/D1.1M and dated no more than 12 months before start of scheduled welding work.

C. Fabricator Qualifications:
1. A qualified steel fabricator that is certified by the American Institute for Steel Construction

(AISC) under AISC 201.

PART 2  PRODUCTS

2.01 METAL STAIRS - GENERAL

A. Metal Stairs:  Provide stairs of the design specified, complete with landing platforms, vertical
and horizontal supports, railings, and guards, fabricated accurately for anchorage to each other
and to building structure.
1. Regulatory Requirements:  Provide stairs and railings that comply with most stringent

requirements of local, state, and federal regulations; where requirements of Contract
Documents exceed those of regulations, comply with Contract Documents.

2. Dimensions:  As indicated on drawings.
3. Shop assemble components; disassemble into largest practical sections suitable for

transport and access to site.
4. No sharp or rough areas on exposed travel surfaces and surfaces accessible to touch.
5. Separate dissimilar metals using paint or permanent tape.

B. Metal Jointing and Finish Quality Levels:
1. Service:  Exposed joints tight with face surfaces aligned; underside of stair not covered by

soffit is not considered exposed to view.
a. Welded Joints:  Welded on back side wherever possible.
b. Welds Exposed to View:  Ground smooth; not required to be flush.
c. Bolts Exposed to View:  Countersunk flat or oval head bolts; no exposed nuts or

screw threads.
d. Metal Surfaces to be Painted:  Sanded smooth, suitable for satin or matte finish.

C. Fasteners:  Same material or compatible with materials being fastened; type consistent with
design and specified quality level.

D. Anchors and Related Components:  Same material and finish as item to be anchored, except
where specifically indicated otherwise; provide all anchors and fasteners required.

2.02 METAL STAIRS WITH GRATING TREADS

A. Jointing and Finish Quality Level:  Service , as defined above.

B. Risers:  Open .

C. Treads:  Steel bar grating.
1. Grating Type:  Welded.
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2. Bearing Bar Depth:  3/4 inch, minimum.
3. Top Surface:  Standard.
4. Nosing:  Checkered plate.
5. Nosing Width:  1-1/4 inch, minimum.
6. Anchorage to Stringers:  End plates welded to grating, bolted to stringers.

D. Stringers:  Rolled steel channels.
1. Stringer Depth:  10 inches.
2. End Closure:  Sheet steel, 14 gauge, 0.075 inch minimum; welded across ends.

E. Landings:  Same construction as treads, supported and reinforced as required to achieve
design load capacity.

F. Railings:  Steel pipe railings.

G. Finish:  Galvanized after fabrication.

2.03 HANDRAILS AND GUARDS

A. See Section 057000. 

2.04 MATERIALS

A. Steel Sections:  ASTM A36/A36M.

B. Steel Tubing:  ASTM A500/A500M or ASTM A501/A501M structural tubing, round and shapes
as indicated.

C. Steel Plates:  ASTM A6/A6M or ASTM A283/A283M.

D. Ungalvanized Steel Sheet:  Hot- or cold-rolled, except use cold-rolled where finished work will
be exposed to view.
1. Hot-Rolled Steel Sheet:  ASTM A1011/A1011M, Designation CS (commercial steel).
2. Cold-Rolled Steel Sheet:  ASTM A1008/A1008M, Designation CS (commercial steel).

E. Galvanized Steel Sheet:  ASTM A653/A653M, Structural Steel (SS) Grade 33/230 with
G40/Z120 coating.

F. Gratings:  Bar gratings that comply with NAAMM MBG 531 or NAAMM MBG 532, whichever
applies based on bar sizes.

G. Concrete Fill:  Portland cement Type I, 3000 psi 28 day strength, 2 to 3 inch slump.

2.05 ACCESSORIES

A. Steel Bolts, Nuts, and Washers:  ASTM F3125/F3125M, Type 1, and galvanized to ASTM
A153/A153M where connecting galvanized components.

B. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.

C. Shop and Touch-Up Primer:  SSPC-Paint 15, and comply with VOC limitations of authorities
having jurisdiction.

D. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20 Type I - Inorganic, and comply with
VOC limitations of authorities having jurisdiction.

2.06 SHOP FINISHING

A. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.

B. Do not prime surfaces in direct contact with concrete or where field welding is required.

C. Prime Painting:  Use specified shop- and touch-up primer.
1. Preparation of Steel:  In accordance with SSPC-SP 2 Hand Tool Cleaning.
2. Number of Coats:  One.

D. Galvanizing:  Hot-dip galvanize to minimum requirements of ASTM A123/A123M.
1. Touch up abraded areas after fabrication using specified touch-up primer for galvanized

surfaces.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

3.02 PREPARATION

A. When field welding is required, clean and strip primed steel items to bare metal.

3.03 INSTALLATION

A. Install components plumb and level, accurately fitted, free from distortion or defects.

B. Provide anchors, plates, angles, hangers, and struts required for connecting stairs to structure.

C. Allow for erection loads, and for sufficient temporary bracing to maintain true alignment until
completion of erection and installation of permanent attachments.

D. Provide welded field joints where specifically indicated on drawings.  Perform field welding in
accordance with AWS D1.1/D1.1M.

E. Other field joints may be either welded or bolted provided the result complies with the
limitations specified for jointing quality levels.

F. Obtain approval prior to site cutting or creating adjustments not scheduled.

G. After erection, prime welds, abrasions, and surfaces not shop primed or galvanized, except
surfaces to be in contact with concrete.

3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch.

END OF SECTION  055100
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SECTION 055133
METAL LADDERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Metal ladders, prefabricated or shop-fabricated.

1.02 REFERENCE STANDARDS

A. 29 CFR 1910.23 - Ladders; Current Edition.

B. 29 CFR 1910.29 - Fall Protection Systems and Falling Object Protection - Criteria and
Practices; Current Edition.

C. 29 CFR 1926.1053 - Ladders; Current Edition.

D. ANSI A14.3 - American National Standard for Ladders -- Fixed -- Safety Requirements; 2008
(Reaffirmed 2018).

E. ANSI/ASSP Z359.15 - Safety Requirements for Single Anchor Lifelines and Fall Arresters for
Personal Fall Arrest Systems; 2014.

F. ANSI/ASSP Z359.16 - Safety Requirements for Climbing Ladder Fall Arrest Systems; 2016.

G. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

H. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

I. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2022.

J. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2016a.

K. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon
Steel Plates; 2018.

L. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000
PSI Tensile Strength; 2021.

M. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon
Steel Structural Tubing; 2021.

N. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2020.

O. AWS B2.1/B2.1M - Specification for Welding Procedure and Performance Qualification; 2021.

P. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2022).

Q. AWS D1.2/D1.2M - Structural Welding Code - Aluminum; 2014, with Errata (2020).

R. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 2004.

S. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic); 2019.

T. SSPC-SP 2 - Hand Tool Cleaning; 2018.

1.03 SUBMITTALS

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

B. Shop Drawings:
1. Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size and type of

fasteners, and accessories.  Include erection drawings, elevations, and details where
applicable.

2. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net
weld lengths; for shop-built ladders.

C. Product Data:  Provide manufacturer's data sheets on each ladder safety system product to be
used, including installation instructions.
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D. Welders' Qualification Statement:  Welders' certificates in accordance with AWS B2.1/B2.1M
and dated no more than 12 months before start of scheduled welding work; for shop fabricated
ladders.

1.04 QUALITY ASSURANCE

A. Design shop fabricated ladders  under direct supervision of a Professional  Engineer
experienced in design of this work and licensed in the State in which the Project is located .

B. Welder Qualifications:  Welding processes and welding operators qualified in accordance with
AWS D1.1/D1.1M and AWS D1.2/D1.2M and dated no more than 12 months before start of
scheduled welding work.

PART 2  PRODUCTS

2.01 MATERIALS - STEEL

A. Steel Sections:  ASTM A36/A36M.

B. Steel Tubing:  ASTM A501/A501M hot-formed structural tubing.

C. Plates:  ASTM A283/A283M.

D. Pipe:  ASTM A53/A53M, Grade B Schedule 40, black finish.

E. Mechanical Fasteners:  Same material or compatible with materials being fastened; type
consistent with design and specified quality level.

F. Bolts, Nuts, and Washers:  ASTM A307, plain.

G. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.

H. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities
having jurisdiction.

I. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying with
VOC limitations of authorities having jurisdiction.

2.02 FABRICATION

A. Fit and shop assemble items in largest practical sections, for delivery to site.

B. Fabricate items with joints tightly fitted and secured.

C. Continuously seal joined members by intermittent welds and plastic filler.

D. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt
tight, flush, and hairline.  Ease exposed edges to small uniform radius.

E. Exposed Mechanical Fastenings:  Flush countersunk screws or bolts; unobtrusively located;
consistent with design of component, except where specifically noted otherwise.

F. Supply components required for anchorage of fabrications.  Fabricate anchors and related
components of same material and finish as fabrication, except where specifically noted
otherwise.

G. Ladders:  Steel; in compliance with ANSI A14.3; with mounting brackets and attachments;
prime paint finish.
1. Side Rails:  1/4 inch by 3 inches members spaced at 18 inches.
2. Rungs:  3/4 inch  diameter solid round bar  spaced 12 inches  on center.
3. Space rungs 7 inches from wall surface.

2.03 PREFABRICATED LADDERS

A. Prefabricated Ladder:  Welded metal unit complying with ANSI A14.3; factory fabricated to
greatest degree practical and in the largest components possible.
1. Components:  Manufacturer's standard rails, rungs, treads, handrails. returns, platforms

and safety devices complying with the requirements of the MATERIALS article of this
section.

2. Materials:  Carbon steel; ASTM A1011/A1011M Grade 36, minimum .
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3. Finish:  Manufacturer's standard hot-dipped galvanizing; comply with ASTM A153/A153M.

2.04 LADDER SAFETY SYSTEMS

A. Climbing Ladder Fall Arrest System (CLAFS): For ladders 24 feet in height and taller.
1. Description:  Climbing ladder fall arrest system allows worker to climb up and down using

both hands; does not require employee continuously, hold, push, or pull any part of
system while climbing.

2. Comply with 29 CFR 1910.29, 29 CFR 1926.1053, Section 7 of ANSI A14.3 and
ANSI/ASSP Z359.16.

3. Install on new  fixed ladders over 24 feet  in height.
4. Anchorage:  Fixed ladder meeting requirements of 29 CFR 1910.23.
5. Provide one of the following carriers:

a. Flexible Carrier:   Fixed 3/8-inch diameter stainless steel wire rope lifeline with shock
absorber and top, bottom, and intermediate supports, meeting requirements of
ANSI/ASSP Z359.16.
1) Provide with stainless steel  extension post at top of ladder, meeting

requirements of ANSI/ASSP Z359.16.
b. Rigid Carrier:  Fixed 304 stainless steel  U-shaped slotted track  with top, bottom, and

intermediate supports, meeting requirements of ANSI/ASSP Z359.16.
1) Provide with stainless steel  extension post at top of ladder, meeting

requirements of ANSI/ASSP Z359.16.
6. Fall Arrester:  Stainless steel and aluminum  automatic pass-through carrier sleeve  fall

arrester meeting requirements of ANSI/ASSP Z359.15 and ANSI/ASSP Z359.16;
compatible with carrier.
a. If designed to be removable from carrier, arrester removable only by at least two

deliberate manual action(s) by user.
b. Includes an anti-inversion device to prevent installation of carrier sleeve upside down

on carrier.
c. Carrier sleeve movement is automatic and does not require continuous manual

intervention during climbing or descending.
d. Includes panic grab (secondary locking mechanism) feature.

2.05 FINISHES - STEEL

A. Prime paint steel items.
1. Do not prime surfaces in direct contact with concrete.
2. Do not prime surfaces where field welding is required.

B. Prepare surfaces to be primed in accordance with SSPC-SP2.

C. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.

D. Prime Painting:  One coat.

E. Galvanizing of Structural Steel Members:  Galvanize after fabrication to ASTM A123/A123M
 requirements. Provide minimum 1.7 oz/sq ft galvanized coating.

F. Galvanizing of Non-structural Items:  Galvanize after fabrication to ASTM A123/A123M
 requirements.

2.06 FABRICATION TOLERANCES

A. Squareness:  1/8 inch maximum difference in diagonal measurements.

B. Maximum Offset Between Faces:  1/16 inch.

C. Maximum Misalignment of Adjacent Members:  1/16 inch.

D. Maximum Bow:  1/8 inch in 48 inches.

E. Maximum Deviation From Plane:  1/16 inch in 48 inches.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

3.02 PREPARATION

A. Clean and strip primed steel items to bare metal where site welding is required.

B. Supply setting templates to the appropriate entities for steel items required to be cast into
concrete or embedded in masonry.

3.03 INSTALLATION

A. Install items plumb and level, accurately fitted, free from distortion or defects.

B. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until
completion of erection and installation of permanent attachments.

C. Field weld components as indicated on drawings.

D. Perform field welding in accordance with AWS D1.1/D1.1M.

E. Obtain approval prior to site cutting or making adjustments not scheduled.

F. After erection, prime welds, abrasions, and surfaces not shop primed , except surfaces to be in
contact with concrete.

3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch.

C. Maximum Out-of-Position:  1/4 inch.

END OF SECTION  055133
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SECTION 055213
PIPE AND TUBE RAILINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Stair railings and guardrails.

1.02 RELATED REQUIREMENTS

A. Section 057000 - Decorative Metal: Decorative metal railing, incluindg metail railing with
stainless steel cable infill and wood guardrails. 

1.03 REFERENCE STANDARDS

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

B. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2022.

C. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; 2021a.

D. ASTM A780/A780M - Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip
Galvanized Coatings; 2020.

E. ASTM E935 - Standard Test Methods for Performance of Permanent Metal Railing Systems
and Rails for Buildings; 2021.

F. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2020.

G. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2022).

1.04 SUBMITTALS

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

B. Shop Drawings:  Indicate profiles, sizes, connection attachments, anchorage, size and type of
fasteners, and accessories.
1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net

weld lengths.

PART 2  PRODUCTS

2.01 RAILINGS - GENERAL REQUIREMENTS

A. Design, fabricate, and test railing assemblies in accordance with the most stringent
requirements of applicable local code.

B. Distributed Loads:  Design railing assembly, wall rails, and attachments to resist distributed
force of 75 pounds per linear foot applied to the top of the assembly and in any direction,
without damage or permanent set.  Test in accordance with ASTM E935

C. Concentrated Loads:  Design railing assembly, wall rails, and attachments to resist a
concentrated force of 200 pounds applied at any point on the top of the assembly and in any
direction, without damage or permanent set.  Test in accordance with ASTM E935

D. Allow for expansion and contraction of members and building movement without damage to
connections or members.

E. Dimensions:  See drawings for configurations and heights.

F. Provide anchors and other components as required to attach to structure, made of same
materials as railing components unless otherwise indicated; where exposed fasteners are
unavoidable provide flush countersunk fasteners.

G. Provide slip-on non-weld mechanical fittings to join lengths, seal open ends, and conceal
exposed mounting bolts and nuts, including but not limited to elbows, T-shapes, splice
connectors, flanges, escutcheons, and wall brackets.
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H. Welded Joints:  Make visible joints butt tight, flush, and hairline; use methods that avoid
discoloration and damage of finish; grind smooth, polish, and restore to required finish.
1. Ease exposed edges to a small uniform radius.
2. Welded Joints:

a. Carbon Steel:  Perform welding in accordance with AWS D1.1/D1.1M.

2.02 STEEL RAILING SYSTEM

A. Steel Tube:  ASTM A500/A500M Grade B cold-formed structural tubing.

B. Steel Pipe:  ASTM A53/A53M Grade B Schedule 80, black finish.

C. Non-Weld Mechanical Fittings:  Slip-on, galvanized malleable iron castings, for Schedule 40
pipe, with flush setscrews for tightening by standard hex wrench, no bolts or screw fasteners.

D. Welding Fittings:  Factory- or shop-welded from matching pipe or tube; seams continuously
welded; joints and seams ground smooth.

E. Exposed Fasteners:  No exposed bolts or screws.

2.03 FABRICATION

A. Accurately form components to suit specific project conditions and for proper connection to
building structure.

B. Fit and shop assemble components in largest practical sizes for delivery to site.

C. Fabricate components with joints tightly fitted and secured.  Provide spigots and sleeves to
accommodate site assembly and installation.

D. Welded Joints:
1. Exterior Components:  Continuously seal joined pieces by intermittent welds and plastic

filler.  Drill condensate drainage holes at bottom of members at locations that will not
encourage water intrusion.

2. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints
butt tight, flush, and hairline.  Ease exposed edges to small uniform radius.

E. Field weld connections that cannot be shop welded due to size limitations.
1. Weld in accordance with AWS D1.1/D1.1M.
2. Match shop welding and bolting.
3. Clean welds, bolted connections, and abraded areas.
4. Touch up shop primer and factory-applied finishes.
5. Repair galvanizing with galvanizing repair paint per ASTM A780/A780M.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

3.02 PREPARATION

A. Clean and strip primed steel items to bare metal where site welding is required.

B. Apply one coat of bituminous paint to concealed aluminum surfaces that will be in contact with
cementitious or dissimilar materials.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install components plumb and level, accurately fitted, free from distortion or defects, with tight
joints.

C. Install railings in compliance with ADA Standards for accessible design at applicable locations.

D. Anchor railings securely to structure.

E. Field weld anchors as indicated on drawings.  Touch-up welds with primer.  Grind welds
smooth.
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F. Conceal anchor bolts and screws whenever possible.  Where not concealed, use flush
countersunk fastenings.

3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch per floor level, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch.

C. Maximum Out-of-Position:  1/4 inch.

END OF SECTION  055213
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SECTION 061053
MISCELLANEOUS ROUGH CARPENTRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Roof-mounted curbs.

B. Roofing cant strips.

C. Fire retardant treated wood materials.

D. Communications and electrical room mounting boards.

1.02 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2016a.

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2022.

C. AWPA U1 - Use Category System: User Specification for Treated Wood; 2022.

D. PS 1 - Structural Plywood; 2009 (Revised 2019).

E. PS 20 - American Softwood Lumber Standard; 2021.

F. WWPA G-5 - Western Lumber Grading Rules; 2021.

1.03 DELIVERY, STORAGE, AND HANDLING

A. General: Cover wood products to protect against moisture. Support stacked products to prevent
deformation and to allow air circulation.

B. Fire Retardant Treated Wood: Prevent exposure to precipitation during shipping, storage, and
installation.

PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.
1. Species:  Douglas Fir-Larch, unless otherwise indicated.
2. If no species is specified, provide species graded by the agency specified; if no grading

agency is specified, provide lumber graded by grading agency meeting the specified
requirements.

3. Grading Agency:  Grading agency whose rules are approved by the Board of Review,
American Lumber Standard Committee (www.alsc.org) and who provides grading service
for the species and grade specified; provide lumber stamped with grade mark unless
otherwise indicated.

2.02 DIMENSION LUMBER 

A. Grading Agency:  Western Wood Products Association; WWPA G-5.

B. Sizes:  Nominal sizes as indicated on drawings, S4S.

C. Moisture Content:  S-dry or MC19.

D. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:
1. Lumber:  S4S, No.2 or Standard Grade.
2. Boards:  Standard or No.3.

2.03 CONSTRUCTION PANELS

A. Communications and Electrical Room Mounting Boards:   PS 1, A-D plywood, or medium
density fiberboard; 3/4 inch thick; flame spread index of 25 or less, smoke developed index of
450 or less, when tested in accordance with ASTM E84.

B. Other Applications:
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1. Plywood Concealed From View But Located Within Exterior Enclosure:  PS 1, C-C
Plugged or better, Exterior grade.

2. Plywood Exposed to View But Not Exposed to Weather:  PS 1, A-D, or better.
3. Other Locations:  PS 1, C-D Plugged or better.

2.04 ACCESSORIES

A. Fasteners and Anchors:
1. Metal and Finish:  Hot-dipped galvanized steel complying with ASTM A153/A153M for

high humidity and preservative-treated wood locations, unfinished steel elsewhere.
2. Anchors:  Toggle bolt type for anchorage to hollow masonry.

2.05 FACTORY WOOD TREATMENT

A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category System
for wood treatments determined by use categories, expected service conditions, and specific
applications.
1. Fire-Retardant Treated Wood:  Mark each piece of wood with producer's stamp indicating

compliance with specified requirements.
2. Preservative-Treated Wood:  Provide lumber and plywood marked or stamped by an

ALSC-accredited testing agency, certifying level and type of treatment in accordance with
AWPA standards.

B. Fire Retardant Treatment:
1. Interior Type A:  AWPA U1, Use Category UCFA, Commodity Specification H, low

temperature, low hygroscopic type, chemically treated and pressure impregnated; capable
of providing a maximum flame spread index of 25 when tested in accordance with ASTM
E84, with no evidence of significant combustion when test is extended for an additional 20
minutes.
a. Kiln dry wood after treatment to a maximum moisture content of 19 percent for

lumber and 15 percent for plywood.
b. Treat rough carpentry items as indicated.
c. Do not use treated wood in applications exposed to weather or where the wood may

become wet.

PART 3  EXECUTION

3.01 PREPARATION

A. Coordinate installation of rough carpentry members specified in other sections.

3.02 INSTALLATION - GENERAL

A. Select material sizes to minimize waste.

B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory
components, including: shims, bracing, and blocking.

C. Where treated wood is used on interior, provide temporary ventilation during and immediately
after installation sufficient to remove indoor air contaminants.

3.03 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim.

B. In framed assemblies that have concealed spaces, provide solid wood fireblocking as required
by applicable local code, to close concealed draft openings between floors and between top
story and roof/attic space; other material acceptable to code authorities may be used in lieu of
solid wood blocking.

C. In metal stud walls, provide continuous blocking around door and window openings for
anchorage of frames, securely attached to stud framing.
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D. In walls, provide blocking attached to studs as backing and support for wall-mounted items,
unless item can be securely fastened to two or more studs or other method of support is
explicitly indicated.

E. Where ceiling-mounting is indicated, provide blocking and supplementary supports above
ceiling, unless other method of support is explicitly indicated.

3.04 ROOF-RELATED CARPENTRY

A. Coordinate installation of roofing carpentry with deck construction, framing of roof openings,
and roofing assembly installation.

B. Provide wood curb at roof openings except  where specifically indicated otherwise.  Form
corners by alternating lapping side members.

3.05 INSTALLATION OF CONSTRUCTION PANELS

A. Communications and Electrical Room Mounting Boards:  Secure with screws to studs with
edges over firm bearing; space fasteners at maximum 24 inches on center on edges and into
studs in field of board.
1. At fire-rated walls, install board over wall board indicated as part of the fire-rated

assembly.
2. Where boards are indicated as full floor-to-ceiling height, install with long edge of board

parallel to studs.
3. Install adjacent boards without gaps.

3.06 CLEANING

A. Waste Disposal:
1. Comply with applicable regulations.
2. Do not burn scrap on project site.
3. Do not burn scraps that have been pressure treated.
4. Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation

facilities or “waste-to-energy” facilities.

B. Do not leave wood, shavings, sawdust, etc. on the ground or buried in fill.

C. Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION  061053
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SECTION 064100
ARCHITECTURAL WOOD CASEWORK

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Specially fabricated cabinet units.

B. Hardware.

1.02 RELATED REQUIREMENTS

A. Section 062000 - Finish Carpentry: Locker benches 

B. Section 123600 - Countertops.

1.03 REFERENCE STANDARDS

A. ANSI A208.1 - American National Standard for Particleboard; 2022.

B. ANSI A208.2 - Medium Density Fiberboard (MDF) for Interior Applications; 2022.

C. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition; 2014, with Errata
(2016).

D. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards; 2021, with Errata.

E. BHMA A156.9 - Cabinet Hardware; 2020.

F. CPA MDF TB - Composite Panel Association Technical Bulletin: Dimensional Stability of
Particleboard and Medium Density Fiberboard (MDF); 2022.

G. DOC PS 1 - Structural Plywood (U.S. Department of Commerce, National Institute of Standards
and Technology); 2019.

H. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.

1.04 SUBMITTALS

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

B. Shop Drawings:  Indicate materials, component profiles, fastening methods, jointing details,
and accessories.

C. Product Data:  Provide data for hardware accessories.

D. Samples:  Submit actual samples of architectural cabinet construction, minimum 12 inches
square, illustrating proposed cabinet, countertop, and shelf unit substrate and finish.

1.05 MOCK-UPS

A. Provide mock-up of typical base cabinet, wall cabinet, and countertop, including hardware,
finishes, and plumbing accessories.

B. Locate where directed.

C. Mock-up may remain as part of the work.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect units from moisture damage.

1.07 FIELD CONDITIONS

A. During and after installation of custom cabinets, maintain temperature and humidity conditions
in building spaces at same levels planned for occupancy.

PART 2  PRODUCTS

2.01 CABINETS AND LOCKER

A. Quality Standard:  Custom Grade, in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS), unless noted otherwise.

B. Plastic Laminate Faced Cabinets and Lockers:  Custom grade.
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C. Adjustable Shelf Loading:  40 psf .
1. Deflection:  L/144 .

D. Cabinets:
1. Style: Flush overlay.
2. Cabinet Doors and Drawer Fronts: As indicated  on Drawings.
3. Drawer Construction Technique: As indicated on Drawings .

2.02 PANEL CORE MATERIALS

A. General: Provide panel core materials as indicated on Drawings, and complying with the
following:
1. Particleboard:  Composite panel composed of cellulosic particles, additives, and bonding

system; comply with ANSI A208.1.
a. Grade: Not less than as indicated by span and shelf thickness, incompliance with

CPA MDF TB .
b. Moisture resistance: MR50 .

2. Plywood: At Lab, and where indicated on Drawings. Composite panel composed of
cellulosic fibers, additives, and bonding system; cured under heat and pressure; comply
with ANSI A208.2; DOC PS 1. 
a. Panel Thickness: 3/4 inch .

3. Medium Density Fiberboard (MDF):  Composite panel composed of cellulosic fibers,
additives, and bonding system; cured under heat and pressure; comply with ANSI A208.2.
a. Grade: Not less than as indicated by span and shelf thickness, in compliance with

CPA MDF TB .
b. Moisture resistance: MR50 .
c. Panel Thickness: 3/4 inch .

2.03 THERMALLY FUSED LAMINATE PANELS

A. Thermally Fused Laminate (TFL):  Melamine- or polyester-resin-saturated decorative papers;
for fusion to composite wood substrates under heat and pressure.
1. Test in accordance with NEMA LD 3 Section 3.
2. Panel Core Substrate:  Medium Density Fiberboard (MDF) .
3. Color :  As indicated on drawings .

2.04 LAMINATE MATERIALS

A. Manufacturers:Subject to compliance with requirements, provide basis of design products as
indicated on Drawings, or a comparable product by one of the following:
1. Formica Corporation :  www.formica.com/#sle.
2. Panolam Industries International, Inc :  www.panolam.com/#sle.
3. Wilsonart LLC :  www.wilsonart.com/#sle.

B. High Pressure Decorative Laminate (HPDL):  NEMA LD 3, types as recommended for specific
applications.
1. Color :  As indicated on drawings .

C. Provide specific types as indicated.
1. Horizontal Surfaces:  HGS, 0.048 inch  nominal thickness .
2. Vertical Surfaces:  VGS, 0.028 inch  nominal thickness .
3. Post-Formed Horizontal Surfaces:  HGP, 0.039 inch  nominal thickness .

2.05 COUNTERTOPS

A. Countertops:  See Section 123600.

2.06 ACCESSORIES

A. Plastic Edge Banding:  Extruded PVC, convex shaped; smooth finish; self locking serrated
tongue; of width to match component thickness.
1. Color:  As selected by Architect from manufacturer's standard range.
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B. Fasteners:  Size and type to suit application.

C. Bolts, Nuts, Washers, Lags, Pins, and Screws:  Of size and type to suit application; galvanized
or chrome-plated finish in concealed locations and stainless steel or chrome-plated finish in
exposed locations.

D. Grommets:  Standard plastic or rubber  grommets for cut-outs, in color to match adjacent
surface .

2.07 HARDWARE

A. Hardware:  BHMA A156.9, types as recommended by fabricator for quality grade specified.

B. Metal Z-Shaped Wall Cabinet Support Clips:  Paired, cleated, structural anchorage components
applied to back of cabinets and walls for wall cabinet mounting.

C. Countertop Support Brackets:  Fixed, L-shaped, face-of-stud mounting.

D. Drawer and Door Pulls: As indicated on Drawings 

E. Cabinet Locks:  Keyed cylinder, two keys per lock, master keyed, steel with chrome finish.
Where indicated.

F. Cabinet Catches and Latches:
1. Type:  Push latch.

G. Drawer Slides:
1. Type:  Extension types as indicated.
2. Static Load Capacity:  Commercial grade.
3. Mounting:  Side mounted.
4. Features:  Provide self closing/stay closed type.

H. Hinges:  
1. Cabinet Hinges:  European style concealed self-closing type, steel with nickel-plated

finish.

2.08 FABRICATION

A. Assembly:  Shop assemble cabinets for delivery to site in units easily handled and to permit
passage through building openings.

B. Edging:  Fit shelves, doors, and exposed edges with specified edging.  Do not use more than
one piece for any single length.

C. Fitting: When necessary to cut and fit on site, provide materials with ample allowance for
cutting.  Provide matching trim for scribing and site cutting.

D. Plastic Laminate:  Apply plastic laminate finish in full uninterrupted sheets consistent with
manufactured sizes.  Fit corners and joints hairline; secure with concealed fasteners.  Slightly
bevel arises.  Locate counter butt joints minimum 2 feet from sink cut-outs.
1. Apply laminate backing sheet to reverse side of plastic laminate finished surfaces.
2. Cap exposed plastic laminate finish edges with material of same finish and pattern.

E. Mechanically fasten back splash to countertops as recommended by laminate manufacturer at
16 inches on center.

F. Provide cutouts for plumbing fixtures.  Verify locations of cutouts from on-site dimensions.
 Prime paint cut edges.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify adequacy of backing and support framing.

B. Verify location and sizes of utility rough-in associated with work of this section.
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3.02 INSTALLATION

A. Install work in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS) requirements
for grade indicated.

B. Verify locker bases and embedded anchors are properly sized.

C. Place lockers and secure on prepared base.

D. Set and secure custom cabinets in place, assuring that they are rigid, plumb, and level.

E. Use fixture attachments in concealed locations for wall mounted components.

F. Use concealed joint fasteners to align and secure adjoining cabinet units.

G. Carefully scribe casework abutting other components, with maximum gaps of 1/32 inch.  Do not
use additional overlay trim for this purpose.

H. Secure cabinets to floor using appropriate angles and anchorages.

I. Secure lockers with anchor devices to suit substrate materials.

J. Countersink anchorage devices at exposed locations.  Conceal with solid wood plugs of
species to match surrounding wood; finish flush with surrounding surfaces.

3.03 ADJUSTING

A. Adjust installed work.

B. Adjust moving or operating parts to function smoothly and correctly.

3.04 CLEANING

A. Clean casework, counters, shelves, hardware, fittings, and fixtures.

END OF SECTION  064100
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SECTION 068316
FIBERGLASS REINFORCED PANELING

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Fiberglass reinforced plastic panels.

B. Trim.

1.02 REFERENCE STANDARDS

A. ASTM D256 - Standard Test Methods for Determining the Izod Pendulum Impact Resistance of
Plastics; 2010 (Reapproved 2018).

B. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of
Interior Coatings in an Environmental Chamber; 2021.

C. ASTM D5319 - Standard Specification for Glass-Fiber Reinforced Polyester Wall and Ceiling
Panels; 2017.

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2022.

1.03 SUBMITTALS

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

B. Product Data:  Provide data on specified products, describing physical and performance
characteristics; including sizes, patterns and colors available; and installation instructions.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Store panels flat, indoors, on a clean, dry surface.  Remove packaging and allow panels to
acclimate to room temperature for 48 hours prior to installation.

PART 2 PRODUCTS

2.01 MANUFACTURERS

A. Fiberglass Reinforced Plastic Panels:
1. Crane Composites, Inc :  www.cranecomposites.com/#sle.
2. Marlite, Inc :  www.marlite.com/#sle.
3. Panolam Industries International, Inc :  www.panolam.com/#sle.

2.02 PANEL SYSTEMS

A. Wall Panels Types FRP1:
1. Panel Size:  4 by 8 feet.
2. Panel Thickness:  0.10 inch.
3. Surface Design:  As indicated on Drawings .
4. Color:  As indicated on Drawings .
5. Attachment Method:  Manufacturer's standard for products specified .

2.03 MATERIALS

A. Panels:  Fiberglass reinforced plastic (FRP), complying with ASTM D5319.
1. Surface Burning Characteristics:  Maximum flame spread index of 25 and smoke

developed index of 450; when system tested in accordance with ASTM E84.
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
3. Impact Strength:  Greater than 6 ft lb force per inch, when tested in accordance with

ASTM D256.

B. Trim:  Vinyl; color coordinating with panel.

C. Fasteners:  Nylon rivets.

D. Adhesive:  Type recommended in writing by panel manufacturer.
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E. Sealant:  Type recommended in writing by panel manufacturer ; white .

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify existing conditions and substrate flatness before starting work.

B. Verify that substrate conditions are ready to receive the work of this section.

3.02 INSTALLATION - WALLS

A. Install panels in accordance with manufacturer's instructions.

B. Cut and drill panels with carbide tipped saw blades, drill bits, or snips.

C. Pre-drill fastener holes in panels, 1/8 inch greater in diameter than fastener, spaced as
indicated by panel manufacturer.

D. Apply adhesive to the back side of the panel using trowel as recommended by adhesive
manufacturer.

E. Apply panels to wall with seams plumb and pattern aligned with adjoining panels.

F. Install panels with manufacturer's recommended gap for panel field and corner joints.

G. Drive fasteners to provide snug fit, and do not over-tighten.

H. Place trim on panel before fastening edges, as required.

I. Fill channels in trim with sealant before attaching to panel.

J. Install trim with adhesive and screws or nails, as required.

K. Seal gaps at floor, ceiling, and between panels with applicable sealant to prevent moisture
intrusion.

L. Remove excess sealant after paneling is installed and prior to curing.

END OF SECTION  068316
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SECTION 072100
THERMAL INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Batt insulation  in exterior wall and ceiling  construction.

B. Acoustic insulation.

1.02 RELATED REQUIREMENTS

A. Section 072119 - Foamed-In-Place Insulation: Foamed-in-place insulation used at door and
window jambs. 

B. Section 075400 - Thermoplastic Membrane Roofing:  Installation requirements for board
insulation over low slope roof deck.

C. Section 133419 - Metal Building Systems : Insulation used in pre-engineered metal building
system.

1.03 REFERENCE STANDARDS

A. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light
Frame Construction and Manufactured Housing; 2017.

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2022.

C. ASTM E136 - Standard Test Method for Assessing Combustibility of Materials Using a Vertical
Tube Furnace at 750 °C; 2022.

1.04 SUBMITTALS

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

B. Product Data:  Provide data on product characteristics, performance criteria, and product
limitations.

1.05 FIELD CONDITIONS

A. Do not install insulation adhesives when temperature or weather conditions are detrimental to
successful installation.

PART 2  PRODUCTS

2.01 BATT INSULATION MATERIALS

A. Where batt insulation is indicated, either glass fiber or mineral fiber batt insulation may be used,
at Contractor 's option.

B. Glass Fiber Batt Insulation:  Flexible preformed batt or blanket, complying with ASTM C665;
friction fit.
1. Flame Spread Index:  75 or less , when tested in accordance with ASTM E84.
2. Smoke Developed Index:  450 or less , when tested in accordance with ASTM E84.
3. Combustibility:  Non-combustible, when tested in accordance with ASTM E136 , except for

facing, if any .
4. Thermal Resistance: As indicated on Drawings.
5. Products:

a. CertainTeed Corporation :  www.certainteed.com/#sle.
b. Johns Manville :  www.jm.com/#sle.
c. Owens Corning Corporation :  www.ocbuildingspec.com/#sle.

C. Acoustic Insulation:  ASTM C665
1. Mineral Fiber Batt Insulation:  Flexible or semi-rigid preformed batt or blanket; friction fit;

unfaced flame spread index of 0 (zero) when tested in accordance with ASTM E84.
2. Flame Spread Index:  25 or less, when tested in accordance with ASTM E84.
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3. Smoke Developed Index:  0 (zero) , when tested in accordance with ASTM E84.
4. Products:

a. Knauf Insulation ; EcoBatt Insulation :  www.knaufinsulation.com/#sle.
b. ROCKWOOL ; AFB :  www.rockwool.com/#sle.
c. Thermafiber, Inc ; SAFB :  www.thermafiber.com/#sle.

2.02 ACCESSORIES

A. Interior Vapor Retarder:   Modified polyethylene/polyacrylate (PE/PA) film reinforced with
polyethylene terephthalate (PET) fibers, 12 mil, 0.012 inch thick.
1. Width:  4.9 feet.
2. Products:

a. SIGA Cover Inc; SIGA-Majrex 200:  www.siga.swiss/global_en/#sle.

B. Tape:  Reinforced polyethylene film with acrylic pressure sensitive adhesive.
1. Application:  Sealing of interior circular penetrations, such as pipes or cables.
2. Width:  Are required for application.

C. Self-Adhered Transition Flashing:  Multipurpose, self-adhered flashing with modified butyl
adhesive, polyester fiber top sheet, and polypropylene interlayer.
1. Application:  Primerless adhesion for use as through-wall flashings and wall transitions to

roof and below-grade systems.
2. Thickness:  45 mil, 0.045 inch, nominal.
3. Size:  6 inches wide, in rolls 75 feet long.

D. Flashing Tape:  Special reinforced film with high performance adhesive.
1. Application:  Window and door opening flashing tape.
2. Width:  As required for application.

E. Tape joints of rigid insulation in accordance with roofing and insulation manufacturers'
instructions.

F. Insulation Fasteners:  Appropriate for purpose intended and approved by roofing manufacturer.
1. Length as required for thickness of insulation material and penetration of deck substrate.

G. Adhesive:  Type recommended in writing by insulation manufacturer for application.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates
are ready to receive insulation.

B. Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or
substances that may impede adhesive bond.

3.02 BOARD INSTALLATION AT FOUNDATION PERIMETER

A. Adhere a 6 inches wide strip of polyethylene sheet over construction, control, and expansion
joints with double beads of adhesive each side of joint.

B. Install boards horizontally on foundation perimeter.
1. Place boards to maximize adhesive contact.
2. Install in running bond pattern.
3. Butt edges and ends tightly to adjacent boards and to protrusions.

C. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

D. Immediately following application of board insulation, place protective boards over exposed
insulation surfaces.

3.03 BOARD INSTALLATION AT EXTERIOR WALLS

A. Adhere 6 inches wide strip of polyethylene sheet over expansion joints with double beads of
adhesive each side of joint.
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B. Install boards horizontally on walls.

C. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

3.04 BATT INSTALLATION

A. Install insulation  and vapor retarder  in accordance with manufacturer's written instructions.

B. Install in exterior wall  spaces without gaps or voids.  Do not compress insulation.

C. Trim insulation neatly to fit spaces.  Insulate miscellaneous gaps and voids.

D. Fit insulation tightly in cavities and tightly to exterior side of mechanical and electrical services
within the plane of the insulation.

3.05 PROTECTION

A. Do not permit installed insulation to be damaged prior to its concealment.

END OF SECTION  072100
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SECTION 072400
EXTERIOR INSULATION AND FINISH SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Composite wall and soffit cladding of rigid insulation and reinforced finish coating, Class PB.

B. Drainage and water-resistive barriers behind insulation board.

1.02 REFERENCE STANDARDS

A. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus; 2019.

B. ASTM C297/C297M - Standard Test Method for Flatwise Tensile Strength of Sandwich
Constructions; 2016.

C. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2022.

D. ASTM C1397 - Standard Practice for Application of Class PB Exterior Insulation and Finish
Systems (EIFS) and EIFS with Drainage; 2013 (Reapproved 2019).

E. ASTM D968 - Standard Test Methods for Abrasion Resistance of Organic Coatings by Falling
Abrasive; 2022.

F. ASTM D2247 - Standard Practice for Testing Water Resistance of Coatings in 100% Relative
Humidity; 2015 (Reapproved 2020).

G. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of
Interior Coatings in an Environmental Chamber; 2021.

H. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2022.

I. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Uniform Static Air Pressure Difference; 2000 (Reapproved 2016).

J. ASTM E2273 - Standard Test Method for Determining the Drainage Efficiency of Exterior
Insulation and Finish Systems (EIFS) Clad Wall Assemblies; 2018.

K. ASTM G153 - Standard Practice for Operating Enclosed Carbon Arc Light Apparatus for
Exposure of Nonmetallic Materials; 2013 (Reapproved 2021).

L. ASTM G155 - Standard Practice for Operating Xenon Arc Lamp Apparatus for Exposure of
Materials; 2021.

M. ICC-ES AC219 - Acceptance Criteria for Exterior Insulation and Finish Systems; 2009, with
Editorial Revision (2022).

N. ICC-ES AC235 - Acceptance Criteria for EIFS Clad Drainage Wall Assemblies; 2015, with
Editorial Revision (2022).

O. NFPA 259 - Standard Test Method for Potential Heat of Building Materials; 2018.

P. NFPA 268 - Standard Test Method for Determining Ignitability of Exterior Wall Assemblies
Using a Radiant Heat Energy Source; 2022.

Q. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of
Exterior Wall Assemblies Containing Combustible Components; 2023.

1.03 SUBMITTALS

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

B. Product Data:  Provide data on system materials, product characteristics, performance criteria,
and system limitations.

C. Shop Drawings:  Indicate wall and soffit joint patterns, joint details, corner details, and all
connection details.
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D. Verification Samples:  Submit actual samples of selected coating on specified substrate,
minimum 12 inches square, illustrating project colors and textures.

E. Manufacturer's Installation Instructions:  Indicate preparation required, installation techniques,
and jointing requirements.

1.04 QUALITY ASSURANCE

A. Maintain copy of specified installation standard and manufacturer's installation instructions at
project site during installation.

B. Insulation Manufacturer Qualifications:  Approved by manufacturer of EIFS and approved and
labeled under third party quality program as required by applicable building code.

1.05 DELIVERY, STORAGE, AND HANDLING

A. See Section 017419 - Construction Waste Management and Disposal for packaging waste
requirements.

B. Delivery:  Deliver materials to project site in manufacturer's original, unopened containers with
labels intact.  Inspect materials and notify manufacturer of any discrepancies.

C. Storage:  Store materials as directed by manufacturer's written instructions.
1. Protect adhesives and finish materials from freezing, temperatures below 40 degrees F

and temperatures in excess of 90 degrees F.
2. Protect Portland cement based materials from moisture and humidity. Store under cover

off the ground in a dry location.
3. Protect insulation materials from exposure to sunlight.

1.06 FIELD CONDITIONS

A. Do not prepare materials or apply EIFS under conditions other than those described in the
manufacturer's written instructions.

B. Do not prepare materials or apply EIFS during inclement weather unless areas of installation
are protected. Protect installed EIFS areas from inclement weather until dry.

C. Do not install coatings or sealants when ambient temperature is below 40 degrees F.

D. Do not leave installed insulation board exposed to sunlight for extended periods of time.

1.07 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Provide manufacturer's standard material warranty, covering a period of not less than 5 years.

C. Provide separate warranty from installer covering labor for repairs or replacement for a period
of not less than 5 years.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Basis of Design:
1. Sto Corp; StoTherm ci XPS:  www.stocorp.com/#sle.

B. Other Acceptable Exterior Insulation and Finish Systems Manufacturers:
1. Dryvit Systems, Inc; www.dryvit.com/#sle.
2. Parex USA, Inc; www.parex.com/#sle.

2.02 EXTERIOR INSULATION AND FINISH SYSTEM

A. Exterior Insulation and Finish System:  DRAINAGE type; reinforced finish coating on
mechanically-fastened insulation board over sheet-type drainage layer and water-resistive
coating  over substrate; provide a complete system that has been tested to show compliance
with the following characteristics; include all components of specified system and substrate(s)
in tested samples.

B. Fire Characteristics:
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1. Flammability:  Pass, when tested in accordance with NFPA 285.
2. Ignitibility:  No sustained flaming when tested in accordance with NFPA 268.
3. Potential Heat of Foam Plastic Insulation Tested Independently of Assembly:  No portion

of the assembly having potential heat that exceeds that of the insulation sample tested for
flammability (above), when tested in accordance with NFPA 259 with results expressed in
Btu per square foot.

C. Adhesion of Water-Resistive Coating to Substrate:  For each combination of coating and
substrate, minimum flatwise tensile bond strength of 15 psi, when tested in accordance with
ASTM C297/C297M.

D. Adhesion to Water-Resistive Coating:  For each combination of insulation board and substrate,
when tested in accordance with ASTM C297/C297M, maximum adhesive failure of 25 percent
unless flatwise tensile bond strength exceeds 15 psi in all samples.

E. Water Penetration Resistance:  No water penetration beyond the plane of the base
coat/insulation board interface after 15 minutes, when tested in accordance with ASTM E331 at
6.24 psf differential pressure with tracer dye in the water spray; include in tested sample at
least two vertical joints and one horizontal joint of same type to be used in construction;
disassemble sample if necessary to determine extent of water penetration.

F. Drainage Efficiency:  Average minimum efficiency of 90 percent, when tested in accordance
with ASTM E2273 for 75 minutes.

G. Salt Spray Resistance:  No cracking, checking, crazing, erosion, blistering, peeling,
delamination, or corrosion of finish coating after 300 hours exposure in accordance with ASTM
B117, using at least three samples matching intended assembly, at least 4 by 6 inches in size.

H. Freeze-Thaw Resistance:  No cracking, checking, crazing, erosion, blistering, peeling,
delamination, or corrosion of finish coating when viewed under 5x magnification after 10 cycles,
when tested in accordance with ICC-ES AC219 or ICC-ES AC235.

I. Weathering Resistance:  No cracking, checking, crazing, erosion, blistering, peeling,
delamination, or corrosion of finish coating when viewed under 5x magnification after 2000
hours of accelerated weathering conducted in accordance with ASTM G153 Cycle 1 or ASTM
G155 Cycles 1, 5, or 9.

J. Water Degradation Resistance:  No cracking, checking, crazing, erosion, blistering, peeling,
delamination, or corrosion of finish coating after 14 days exposure, when tested in accordance
with ASTM D2247.

K. Mildew Resistance:  No growth supported on finish coating during 28 day exposure period,
when tested in accordance with ASTM D3273.

L. Abrasion Resistance Of Finish:  No cracking, checking or loss of film integrity when tested in
accordance with ASTM D968 with 113.5 gallons of sand.

2.03 MATERIALS

A. Finish Coating Top Coat:  Water-based, air curing, acrylic or polymer-based finish with integral
color and texture.
1. Texture:  As selected by Architect .

B. Base Coat:  Fiber-reinforced, acrylic or polymer-based product compatible with insulation board
and reinforcing mesh, Class PB.

C. Reinforcing Mesh:  Balanced, open weave glass fiber fabric, treated for compatibility and
improved bond with coating, weight, strength, and number of layers as required to meet
required system impact rating.

D. Expanded Polystyrene (EPS) Board Insulation:  Complies with ASTM C578.
1. Smooth Board: For adhesion to tooth-troweled on cementitious mastic to create drainage

channels that permit drainage to exterior.
2. Board Size:  24 by 48 inches.
3. Board Size Tolerance:  Plus/minus 1/16 inch from square and dimension.
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4. Board Thickness:  As indicated on drawings.
5. Board Edges:  Square.
6. Type and Thermal Resistance, R-value (RSI-value): Type I, 3.6 (0.63)  per 1 inch  thickness

at 75 degrees F  mean temperature using ASTM C177 test method.
7. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/450, when

tested in accordance with ASTM E84.

E. Drainage Layer or Spacers:  Furnished or approved by EIFS manufacturer; capable of
achieving specified drainage rate; not required to be water-resistive, air retarder, or vapor
retarder.

F. Water-Resistive Barrier Coating:  Fluid-applied air and water barrier membrane; applied to
sheathing; furnished or approved by EIFS manufacturer.

G. Fluid-Applied Flashing:  Flexible water based polymer material suitable for use with reinforcing
mesh and, if used with water-resistive barrier sheet, certified compatible with sheet material.

2.04 ACCESSORIES

A. Insulation Adhesive:  Type required by EIFS manufacturer for project substrate.

B. Trim:  EIFS manufacturer's standard PVC or galvanized steel trim accessories, as required for
a complete project and including starter track and drainage accessories.

C. Sealant Materials:  Compatible with EIFS materials and as recommended by EIFS
manufacturer.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate is sound and free of oil, dirt, other surface contaminants, efflorescence,
loose materials, or protrusions that could interfere with EIFS installation and is of a type and
construction that is acceptable to EIFS manufacturer. Do not begin work until substrate and
adjacent materials are complete and thoroughly dry.

B. Verify that substrate surface is flat, with no deviation greater than 1/4 in when tested with a 10 ft
straightedge.

3.02 PREPARATION

A. Apply primer to substrate as recommended by EIFS manufacturer for project conditions.

3.03 INSTALLATION - GENERAL

A. Install in accordance with EIFS manufacturer's instructions and ASTM C1397.
1. Where different requirements appear in either document, comply with the most stringent.
2. Neither of these documents supercedes provisions of Contract Documents that defines

 contractual relationships between parties or scope of this work.

3.04 INSTALLATION - WATER-RESISTIVE BARRIER

A. Apply barrier coating as recommended by coating manufacturer; prime substrate as required
before application.

B. Mechanically attach sheet materials to substrate using fasteners and fastener spacing
recommended by EIFS manufacturer.

C. Seal substrate transitions and intersections with other materials to form continuous water-
resistive barrier on exterior of sheathing, using method recommended by manufacturer.

D. At door and window rough openings and other wall penetrations, seal water-resistive barrier
and flexible flashings to rough opening before installation of metal flashings, sills, or frames,
using method recommended by manufacturer.

E. Lap flexible flashing or flashing tape at least 2 inches on each side of joint or transition.

F. Install drainage layer or spacers after flashing tape has been completed.
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3.05 INSTALLATION - INSULATION

A. Install in accordance with manufacturer's instructions.

B. Prior to installation of boards, install starter track and other trim level and plumb and securely
fastened.  Install only in full lengths, to minimize moisture intrusion; cut horizontal trim tight to
vertical trim.

C. Install back wrap reinforcing mesh at all openings and terminations that are not to be protected
with trim.

D. On wall surfaces, install boards horizontally .  

E. Place boards in a method to maximize tight joints.  Stagger vertical joints and interlock at
corners.  Butt edges and ends tight to adjacent board and to protrusions.  Achieve a continuous
flush insulation surface, with no gaps in excess of 1/16 inch.

F. Fill gaps greater than 1/16 inch with strips or shims cut from the same insulation material.

G. Rasp irregularities off surface of installed insulation board.

H. Mechanical Fastening:  Space fasteners as recommended by EIFS manufacturer.

3.06 INSTALLATION - CLASS PB FINISH

A. Base Coat:  Apply in thickness as necessary to fully embed reinforcing mesh, wrinkle free,
including back-wrap at terminations of EIFS. Install reinforcing fabric as recommended by EIFS
manufacturer.
1. Lap reinforcing mesh edges and ends a minimum of 2-1/2 inches.
2. Allow base coat to dry a minimum of 24 hours before next coating application.

B. At locations indicated, install second layer of reinforcing mesh embedded in second coat of
base coating, tightly butting ends and edges of mesh.

C. Install expansion joints at floor lines as recommended by EIFS manufacturer.

D. Apply finish coat after base coat has dried not less than 24 hours, embed finish aggregate, and
finish to a uniform texture and color.

E. Finish Coat Thickness:  As recommended in writing by manufacturer.

F. Seal control and expansion joints within the field of exterior finish and insulation system, using
procedures recommended by sealant and finish system manufacturers.

3.07 CLEANING

A. See Section 017000 - Execution and Closeout Requirements for additional requirements.

B. Clean EIFS surfaces and work areas of foreign materials resulting from EIFS operations.

3.08 PROTECTION

A. Protect completed work from damage and soiling by subsequent work.

END OF SECTION  072400
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SECTION 072500
WEATHER BARRIERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Water-resistive barriers.

1.02 DEFINITIONS

A. Weather Barriers:  Assemblies that form either water-resistive barriers, air barriers, or vapor
retarders.

B. Water-Resistive Barrier:  A material behind an exterior wall covering that is intended to resist
liquid water that has penetrated behind the exterior covering from further intruding into the
exterior wall assembly.

1.03 REFERENCE STANDARDS

A. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--
Tension; 2016 (Reapproved 2021).

B. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified Bituminous
Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection; 2021.

C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2022.

D. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2022a.

E. ASTM E2178 - Standard Test Method for Determining Air Leakage Rate and Calculation of Air
Permeance of Building Materials; 2021a.

F. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of
Exterior Wall Assemblies Containing Combustible Components; 2023.

1.04 SUBMITTALS

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

B. Product Data:  Provide data on material characteristics.

C. Shop Drawings:  Provide drawings of special joint conditions.

1.05 FIELD CONDITIONS

A. Maintain temperature and humidity recommended by materials manufacturers before, during,
and after installation.

PART 2  PRODUCTS

2.01 WATER-RESISTIVE BARRIER MATERIALS

A. Weather-Resistive Air Barrier, Fluid Applied:  Vapor permeable , elastomeric waterproofing.
1. Air Barrier Coating:

a. Material:  Water-based latex or polymer modified .
b. Dry Film Thickness (DFT):  As recommended in writing by manufacturer's for

substrate.
c. Air Permeance:  0.004 cfm/sq ft , maximum, when tested in accordance with ASTM

E2178.
d. Water Vapor Permeance:  10 perms , minimum, when tested in accordance with

ASTM E96/E96M using Procedure B - Water Method, at 73.4 degrees F .
e. Ultraviolet (UV) and Weathering Resistance:  Approved by manufacturer for up to 90

days  of weather exposure.
f. Elongation:  300 percent, minimum, when tested in accordance with ASTM D412.
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g. Surface Burning Characteristics:  Flame spread index of 25 or less, smoke developed
index of 450 or less, Class A when tested in accordance with ASTM E84.

h. Comply with NFPA 285 requirements for wall assembly.
i. Nail Sealability:  Pass, when tested in accordance with ASTM D1970/D1970M.
j. VOC Content:  Zero .
k. Sealants, Tapes and Accessories:  As recommended in writing by coating

manufacturer.
l. Products:

1) Dryvit: Backstop NTX; www.dryvit.com/#sle.
2) Henry Company:  www.henry.com/#sle.
3) Sto Corp ; Sto Gold Coat :  www.stocorp.com/#sle.
4) W.R. Meadows Air-Shield LM

m. Substitutions:  See Section 016000 - Product Requirements .

2.02 ACCESSORIES

A. Sealants, Tapes, and Accessories Used for Sealing Water-Resistive Barrier and Adjacent
Substrates:  As indicated or complying with water-resistive barrier manufacturer's installation
instructions.

B. Sealant for Cracks and Joints In Substrates:  Resilient elastomeric joint sealant compatible with
substrates and weather barrier materials.
1. Application:  Apply at 30 to 40 mil, 0.030 to 0.040 inch nominal thickness.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces and conditions comply with requirements of this section.

3.02 PREPARATION

A. Remove projections, protruding fasteners, and loose or foreign matter that might interfere with
proper installation.

3.03 INSTALLATION

A. Install materials in accordance with manufacturer's installation instructions.

B. Water-Resistive Barriers:  Install continuous water-resistive barrier over surfaces indicated, with
sheets lapped to shed water but with seams not sealed.

C. Fluid-Applied Coatings or Membranes:
1. Prepare substrate in accordance with manufacturer's installation instructions; treat joints in

substrate and between dissimilar materials as indicated.
2. Use flashing to seal to adjacent construction and to bridge joints in coating substrate.

D. Openings and Penetrations in Exterior Water-Resistive Barriers:
1. Install flashing over sills, covering entire sill framing member, and extend at least 5 inches

onto water-resistive barrier and at least 6 inches up jambs; mechanically fasten stretched
edges.

2. At openings filled with frames having nailing flanges, seal head and jamb flanges using a
continuous bead of sealant compressed by flange and cover flanges with sealing tape at
least 4 inches wide; do not seal sill flange.

3. At openings filled with nonflanged frames, seal water-resistive barrier to each side of
framing at opening using flashing at least 9 inches wide, and covering entire depth of
framing.

4. At head of openings, install flashing under water-resistive barrier extending at least 2
inches beyond face of jambs; seal water-resistive barrier to flashing.

5. At interior face of openings, seal gaps between window and door frames and rough
framing using appropriate joint sealant over backer rod.

6. Service and Other Penetrations:  Form flashing around penetrating items and seal to
surface of water-resistive barrier.
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3.04 PROTECTION

A. Do not leave materials exposed to weather longer than recommended by manufacturer.

END OF SECTION  072500
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SECTION 075400
THERMOPLASTIC MEMBRANE ROOFING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Mechanically attached system with thermoplastic roofing membrane.

B. Insulation, flat and tapered.

C. Vapor retarder.

D. Cover boards.

E. Flashings.

1.02 REFERENCE STANDARDS

A. ASTM C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as
Sheathing; 2017.

B. ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal
Insulation Board; 2022.

C. ASTM D6878/D6878M - Standard Specification for Thermoplastic Polyolefin-Based Sheet
Roofing; 2021.

D. ASTM G154 - Standard Practice for Operating Fluorescent Ultraviolet (UV) Lamp Apparatus for
Exposure of Nonmetallic Materials; 2016.

E. ASTM G155 - Standard Practice for Operating Xenon Arc Lamp Apparatus for Exposure of
Materials; 2021.

F. FM (AG) - FM Approval Guide; current edition.

G. FM DS 1-28 - Wind Design; 2015, with Editorial Revision (2022).

H. ITS (DIR) - Directory of Listed Products; Current Edition.

I. NRCA (RM) - The NRCA Roofing Manual; 2022.

J. NRCA (WM) - The NRCA Waterproofing Manual; 2021.

K. UL (DIR) - Online Certifications Directory; Current Edition.

L. UL (FRD) - Fire Resistance Directory; Current Edition.

M. UL 1897 - Uplift Tests for Roof-Covering Systems; Underwriters Laboratories Inc.; Current
Edition, Including All Revisions.

1.03 SUBMITTALS

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

B. Product Data:  Provide data indicating membrane materials, flashing materials, insulation,
surfacing, and fasteners .

C. Shop Drawings:  Submit drawings that indicate joint or termination detail conditions, conditions
of interface with other materials, and mechanical fastener layout .

D. Warranty Documentation:
1. Submit manufacturer warranty and ensure that forms have been completed in Owner's

name and registered with manufacturer.
2. Submit installer's written verification that installation complies with warranty conditions for

waterproof membrane.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in manufacturer's original containers, dry and undamaged, with seals and
labels intact, unless otherwise indicated.

B. Store materials in weather protected environment, clear of ground and moisture.
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C. Ensure storage and staging of materials does not exceed static and dynamic load-bearing
capacities of roof decking.

D. Protect foam insulation from direct exposure to sunlight.

1.05 FIELD CONDITIONS

A. Do not apply roofing membrane during unsuitable weather.

B. Do not apply roofing membrane when ambient temperature is below 40 degrees F  or above
120 degrees F .

C. Do not apply roofing membrane to damp or frozen deck surface or when precipitation is
expected or occurring.

D. Do not expose materials vulnerable to water or sun damage in quantities greater than can be
weatherproofed the same day.

E. Schedule applications so that no partially completed sections of roof are left exposed at end of
workday.

1.06 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Material Warranty:  Provide membrane manufacturer's warranty agreeing to replace material
that shows manufacturing defects within five years after installation.

C. System Warranty:  Provide manufacturer's system warranty agreeing to repair or replace
roofing that leaks or is damaged due to wind or other natural causes.
1. Warranty Term:  20 years.
2. For repair and replacement include costs of both material and labor in warranty.
3. Exceptions are not Permitted:

a. Damage due to roof traffic.
b. Damage due to wind speed greater than 56 miles per hour but less than 90 miles per

hour.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Thermoplastic Polyolefin (TPO) Membrane Roofing Materials:
1. Carlisle SynTec Systems :  www.carlisle-syntec.com/#sle.
2. Firestone Building Products :  www.firestonebpco.com/#sle.
3. GAF  45 mil :  www.gaf.com/#sle.
4. Johns Manville :  www.jm.com/#sle.

B. Insulation: As apporived in wirting by membrane manufacturer.

2.02 ROOFING - UNBALLASTED APPLICATIONS

A. Thermoplastic Membrane Roofing:  One ply membrane, mechanically fastened , over insulation .
1. Source Limitations: Obtain components for roofing system from manufacturers approved

in writing by roof membrane manufacturer

B. Roofing Assembly Requirements:
1. Insulation Thermal Resistance (R-Value):  3 per inch, minimum; provide insulation of

thickness required.

C. Roofing Assembly Requirements:
1. Accelerated Weathering: Roof membrane to withstand 2000 hours of exposure when

tested according to ASTM G152, ASTM G154, or ASTM G155. 
2. Wind Uplift Resistance: Design roofing system to meet ASCE 7 requirements and to resist

the following wind uplift pressures when tested according to UL 580 or UL 1897:
a. Indicate dimensions of perimeter and corners in subparagraphs below for simple roof

shapes or indicate on Drawings.
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1) Zone 1 (Roof Area Field): As indicated on Drawings.
2) Zone 2 (Roof Area Perimeter): As indicated on Drawings.
3) Location: As indicated on Drawings.

b. Zone 3 (Roof Area Corners): As indicated on Drawings>.
1) Location: As indicated on Drawings.

c. See Drawings for Building Risk Category and Exposure.
3. Roof Covering External Fire Resistance Classification:  UL (FRD) .
4. Insulation Thermal Resistance (R-Value):  5.5 per inch , minimum ; provide insulation of

thickness required .

D. Acceptable Insulation Types :  
1. Minimum 2 layers of polyisocyanurate board. Top layer tapered where indicated on

Drawings.

2.03 MEMBRANE ROOFING AND ASSOCIATED MATERIALS

A. Membrane Roofing Materials:
1. TPO:  Thermoplastic polyolefin (TPO) complying with ASTM D6878/D6878M, sheet

contains reinforcing fabrics or scrims.
a. Thickness:  45 mil, 0.045 inch, minimum.

2. Sheet Width:  Factory fabricated into widest possible sheets. 
3. Thermal Emissivity:  0.80, minimum, initial, and 0.79, minimum, 3-year, certified by Cool

Roof Rating Council.
4. Color:  As selected by Architect from manufacturer's full color range.

B. Seaming Materials:  As recommended in writing by membrane manufacturer .

C. Membrane Fasteners:  As recommended in writing and approved by membrane manufacturer.

D. Vapor Retarder:  Material approved in writing by roof manufacturer  complying with
requirements of fire rating classification ; compatible with roofing and insulation materials.
1. Fire-retardant adhesive.

E. Flexible Flashing Material:  Same material as membrane.

2.04 COVER BOARDS

A. Cover Boards:  Glass-mat faced gypsum panels complying with ASTM C1177/C1177M.
1. Thickness:  5/8 inch, Type X, fire-resistant.
2. Products:As approved in writing by roof membrane manufacturer.

2.05 INSULATION

A. Polyisocyanurate (ISO) Board Insulation:  Rigid cellular foam, complying with ASTM C1289.
1. Classifications:

a. Type II:  Faced with glass fiber mat facers on both major surfaces of the core foam.
1) Class 1 - Faced with glass fiber reinforced cellulosic facers on both major

surfaces of the core foam.
2) Compressive Strength:  Classes 1-2-3, Grade 1, 16 psi (110 kPa), minimum.
3) Thermal Resistance, R-value:  At 1-1/2 inches thick; Class 1, Grades 1-2-3, 8.4

(1.48), minimum, at 75 degrees F.
2. Board Size:  48 by 96 inches.
3. Board Thickness:  As indicated on Drawings, and as required to meet required system R

value.
4. Products: As approved in writing by roof membrane manufacturer.

2.06 ACCESSORIES

A. Stack Boots:  Prefabricated flexible boot and collar for pipe stacks through membrane; same
material as membrane.

B. Cant and Edge Strips:  Wood fiberboard, compatible with roofing materials; cants formed to 45
degree angle.
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C. Insulation Joint Tape:  Glass fiber reinforced type as recommended by insulation manufacturer,
compatible with roofing materials; 6 inches wide; self adhering.

D. Insulation Fasteners:  Appropriate for purpose intended and approved by roofing manufacturer.
1. Length as required for thickness of insulation material and penetration of deck substrate,

with metal washers.

E. Membrane Adhesive:  As recommended by membrane manufacturer.

F. Roofing Nails:  Galvanized, hot-dipped type, size and configuration as required to suit
application.

G. Strip Reglet Devices:  Galvanized steel, maximum possible lengths per location, with
attachment flanges.

H. Walkway Pads:  Suitable for maintenance traffic, contrasting color or otherwise visually
distinctive from roof membrane.
1. Composition:  Asphaltic with mineral granule surface.
2. Surface Color:  White or Yellow.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces and site conditions are ready to receive work.

B. Verify deck is supported and secure.

C. Verify deck is clean and smooth, flat, free of depressions, waves, or projections, properly
sloped and suitable for installation of roof system.

D. Verify deck surfaces are dry and free of snow or ice.

E. Verify that roof openings, curbs, and penetrations through roof are solidly set, and cant strips
are in place.

3.02 PREPARATION - METAL DECK

A. Install deck sheathing on metal deck:
1. Lay with long side at right angle to flutes; stagger end joints; provide support at ends.
2. Cut sheathing cleanly and accurately at roof breaks and protrusions to provide smooth

surface.
3. Tape joints.
4. Mechanically fasten sheathing to roof deck, in accordance with roofing manufacturer's

written instructions .
a. Over entire roof area, fasten sheathing using six fasteners with washers per

sheathing board.

3.03 INSTALLATION, GENERAL

A. Perform work in accordance with manufacturer's instructions, NRCA (RM), and NRCA (WM)
applicable requirements.

B. Do not apply roofing membrane during cold or wet weather conditions.

C. Do not apply roofing membrane when ambient temperature is outside the temperature range
recommended by manufacturer.

D. Do not apply roofing membrane to damp or frozen deck surface or when precipitation is
expected or occurring.

E. Do not expose materials vulnerable to water or sun damage in quantities greater than can be
weatherproofed the same day.

3.04 INSTALLATION - INSULATION, UNDER MEMBRANE

A. Install vapor retarder to deck surface with adhesive in accordance with manufacturer's
instructions.

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000

Thermoplastic Membrane Roofing 075400 - 5 

1. Extend vapor retarder under cant strips and blocking to deck edge.
2. Install flexible flashing from vapor retarder to air seal material of wall construction, lap and

seal to provide continuity of the air barrier plane.

B. Attachment of Insulation:  Mechanically fasten  insulation to deck in accordance with roofing
manufacturer's instructions .

C. Cover Boards:  Mechanically fasten cover boards in accordance with roofing manufacturer's
instructions and FM (AG) Factory Mutual requirements.

D. Lay subsequent layers of insulation with joints staggered minimum 6 inches from joints of
preceding layer.

E. On metal deck, place boards parallel to flutes with insulation board edges bearing on deck
flutes.

F. Lay boards with edges in moderate contact without forcing.  Cut insulation to fit neatly to
perimeter blocking and around penetrations through roof.

G. Tape joints of insulation in accordance with roofing and insulation manufacturers' instructions.

H. Do not install more insulation than can be covered with membrane in same day.

3.05 INSTALLATION - MEMBRANE

A. Roll out membrane, free from wrinkles or tears. Place sheet into place without stretching.

B. Shingle joints on sloped substrate in direction of drainage.

C. Overlap edges and ends and seal seams by contact adhesive, minimum 3 inches.  Seal
permanently waterproof.  Apply uniform bead of sealant to joint edge.

D. Mechanical Attachment:  Install membrane and mechanical attachment devices in accordance
with manufacturer's instructions.

E. At intersections with vertical surfaces:
1. Extend membrane over cant strips and up a minimum of 4 inches onto vertical surfaces.
2. Fully adhere flexible flashing over membrane and up to nailing strips.

F. Around roof penetrations, seal flanges and flashings with flexible flashing.

G. Coordinate installation of roof drains and sumps and related flashings.

3.06 CLEANING

A. See Section 017000 - Execution and Closeout Requirements for additional requirements.

B. Remove bituminous markings from finished surfaces.

C. In areas where finished surfaces are soiled by work of this section, consult manufacturer of
surfaces for cleaning advice and comply with their documented instructions.

D. Repair or replace defaced or damaged finishes caused by work of this section.

3.07 PROTECTION

A. Protect installed roofing and flashings from construction operations.

B. Where traffic must continue over finished roof membrane, protect surfaces using durable
materials.

END OF SECTION  075400
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SECTION 076200
SHEET METAL FLASHING AND TRIM

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fabricated sheet metal items, including flashings, counterflashings, gutters, downspouts, and
exterior penetrations .

B. Sealants for joints within sheet metal fabrications.

C. Precast concrete splash pads.

1.02 RELATED REQUIREMENTS

A. Section 260524 - Self-Regulating Heat Cables: Heat tracing for gutters and downspouts. 

1.03 REFERENCE STANDARDS

A. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for
Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2022.

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2022.

C. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2015.

D. ASTM B32 - Standard Specification for Solder Metal; 2020.

E. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate; 2021a.

F. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.

G. ASTM D2178/D2178M - Standard Specification for Asphalt Glass Felt Used in Roofing and
Waterproofing; 2015a (Reapproved 2021).

H. CDA A4050 - Copper in Architecture - Handbook; current edition.

I. SMACNA (ASMM) - Architectural Sheet Metal Manual; 2012.

1.04 SUBMITTALS

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

B. Shop Drawings:  Indicate material profile, jointing pattern, jointing details, fastening methods,
flashings, terminations, and installation details.

1.05 QUALITY ASSURANCE

A. Perform work in accordance with SMACNA (ASMM) and CDA A4050 requirements and
standard details, except as otherwise indicated.

B. Fabricator and Installer Qualifications:  Company specializing in sheet metal work with ten 
years of  documented  experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation.  Slope
metal sheets to ensure drainage.

B. Prevent contact with materials that could cause discoloration or staining.

PART 2  PRODUCTS

2.01 SHEET MATERIALS

A. Pre-Finished Galvanized Steel:  ASTM A653/A653M, with G90/Z275 zinc coating; minimum 24-
gauge, 0.0239-inch thick base metal, shop pre-coated with PVDF coating.
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1. Polyvinylidene Fluoride (PVDF) Coating:  Superior performing organic powder coating,
AAMA 2605; multiple coat, thermally cured fluoropolymer finish system.

2. Color:  As indicated on drawings or as selected through submittal process.

B. Pre-Finished Aluminum:  ASTM B209/B209M, 3005 alloy, H12 or H14 temper; 18 gauge, 0.040
inch thick; plain finish shop pre-coated with silicone modified polyester coating.
1. Polyvinylidene Fluoride (PVDF) Coating:  Superior performing organic powder coating,

AAMA 2605; pretreated metal with two-coat system including primer and color coat with at
least 70 percent PVDF coating.

C. Stainless Steel:  ASTM A666, Type 304 alloy, soft temper, 28 gauge, 0.0156 inch thick; smooth
No. 4 - Brushed finish.

2.02 FABRICATION

A. Form sections true to shape, accurate in size, square, and free from distortion or defects.

B. Form pieces in longest possible lengths.

C. Hem exposed edges on underside 1/2 inch; miter and seam corners.

D. Form material with flat lock seams, except where otherwise indicated; at moving joints, use
sealed lapped, bayonet-type or interlocking hooked seams.

E. Fabricate corners from one piece with minimum 18-inch long legs; seam for rigidity, seal with
sealant.

F. Fabricate flashings to allow toe to extend 2 inches over roofing gravel.  Return and brake
edges.

2.03 GUTTERS AND DOWNSPOUTS

A. Gutters:  SMACNA(ASMM) Profile as indicated.

B. Downspouts:  Profile as indicated .

C. Gutters and Downspouts:  Size indicated.

D. Accessories:  Profiled to suit gutters and downspouts.
1. Anchorage Devices:  In accordance with SMACNA (ASMM) requirements.
2. Gutter Supports:  Brackets.
3. Downspout Supports:  Brackets.

E. Splash Pads:  Precast concrete type, of size and profiles indicated; minimum 3,000 psi at 28
days, with minimum 5 percent air entrainment.

F. Downspout Boots:  Steel.

G. Downspout Extenders:  Same material and finish as downspouts.

H. Seal metal joints.

2.04 EXTERIOR PENETRATION FLASHING PANELS

A. Flashing Panels for Exterior Wall Penetrations:  Premanufactured components and accessories
as required to preserve integrity of building envelope; suitable for conduits and facade materials
to be installed.
1. Coordinate with architect for color on adjacent finish material.

2.05 ACCESSORIES

A. Fasteners:  Galvanized steel, with soft neoprene washers.

B. Underlayment:  ASTM D2178/D2178M, glass fiber roofing felt.

C. Slip Sheet:  Rosin-sized sheathing paper.

D. Primer Type:  Zinc chromate.

E. Concealed Sealants:  Non-curing butyl sealant.
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F. Exposed Sealants:  ASTM C920; elastomeric sealant, with minimum movement capability as
recommended by manufacturer for substrates to be sealed; color to match adjacent material.

G. Plastic Cement: ASTM D4586/D4586M, Type I. 

H. Rain Chains: Commerical grade. Style and metrial as selected by Architect.

I. Reglets:  Surface-mounted type, galvanized steel; face and ends covered with plastic tape.

J. Solder:  ASTM B32, Alloy Grade - Sn50 (50/50).

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, reglets
in place, and nailing strips located.

B. Verify roofing termination and base flashings are in place, sealed, and secure.

3.02 PREPARATION

A. Install starter and edge strips, and cleats before starting installation.

B. Back paint concealed metal surfaces with protective backing paint to a minimum dry film
thickness of 15 mil, 0.015 inch.

3.03 INSTALLATION

A. Comply with drawing details and SMACNA (ASMM) standards. 

B. Secure flashings in place using concealed fasteners, and use exposed fasteners only where
permitted. 

C. Apply plastic cement compound between metal flashings and felt flashings.

D. Fit flashings tight in place; make corners square, surfaces true and straight in planes, and lines
accurate to profiles.

E. Solder metal joints for full metal surface contact, and after soldering wash metal clean with
neutralizing solution and rinse with water.

F. Secure gutters and downspouts in place with concealed fasteners.

G. Slope gutters 1/4 inch per 10 feet, minimum.

H. Connect downspouts to downspout boots, and grout connection watertight.

I. Set splash pads  under downspouts .

END OF SECTION  076200
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SECTION 077100
ROOF SPECIALTIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Manufactured roof specialties, including fascias .

1.02 REFERENCE STANDARDS

A. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for
Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2022.

B. ANSI/SPRI/FM 4435/ES-1 - Test Standard for Edge Systems Used with Low Slope Roofing
Systems; 2017.

C. NRCA (RM) - The NRCA Roofing Manual; 2022.

PART 2  PRODUCTS

2.01 COMPONENTS

A. Roof Edge Flashings:  Factory fabricated to sizes required; corners mitered; concealed
fasteners.
1. Configuration:  Fascia, cant, and edge securement for roof membrane.
2. Pull-Off Resistance:  Tested in accordance with ANSI/SPRI/FM 4435/ES-1 using test

methods RE-1 and RE-2 to positive and negative design wind pressure as defined by
applicable local building code.

3. Material:  Formed aluminum sheet, 0.050 inch thick, minimum.
4. Finish:  70 percent polyvinylidene fluoride.

B. Counterflashings:  Factory fabricated and finished sheet metal that overlaps top edges of base
flashing by at least 4 inches, and designed to snap into through-wall flashing or reglets with
lapped joints.
1. Material:  Formed aluminum sheet, 0.025 inch thick, minimum.
2. Finish:  Mill finish aluminum.
3. Color:  To be selected by Architect from manufacturer's standard range.

2.02 FINISHES

A. PVDF (Polyvinylidene Fluoride) Coating:  Superior Performance Organic Finish, AAMA 2605;
multiple coat, thermally cured fluoropolymer finish system; color as indicated.

2.03 ACCESSORIES

A. Sealant for Joints in Linear Components:  As recommended by component manufacturer.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that deck, curbs, roof membrane, base flashing, and other items affecting work of this
Section are in place and positioned correctly.

3.02 INSTALLATION

A. Install components in accordance with manufacturer's instructions and NRCA (RM) applicable
requirements.

B. Seal joints within components when required by component manufacturer.

C. Anchor components securely.

D. Comply with NRCA (RM) drawing details as noted:

E. Coordinate installation of components of this section with installation of roofing membrane and
base flashings.
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F. Coordinate installation of sealants and roofing cement with work of this section to ensure water
tightness.

G. Coordinate installation of flashing flanges into reglets.

END OF SECTION  077100
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SECTION 077200
ROOF ACCESSORIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Roof curbs.

B. Equipment rails.

C. Roof penetrations mounting curbs.

1.02 REFERENCE STANDARDS

1.03 SUBMITTALS

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

B. Product Data:  Manufacturer's data sheets on each product to be used.
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.
4. Maintenance requirements.

C. Shop Drawings:  Submit detailed layout developed for this project and provide dimensioned
location and number for each type of roof accessory.
1. Non-penetrating Rooftop Supports:  Submit design calculations for loadings and spacings.
2. Snow Guards:  Submit design calculations for loadings and spacings based on

manufacturer testing.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Store products under cover and elevated above grade.

PART 2  PRODUCTS

2.01 ROOF CURBS

A. Roof Curbs Mounting Assemblies:  Factory fabricated hollow sheet metal construction,
internally reinforced, and capable of supporting superimposed live and dead loads and
designated equipment load with fully mitered and sealed corner joints welded or mechanically
fastened, and integral counterflashing with top and edges formed to shed water.
1. Roof Curb Mounting Substrate:  Curb substrate consists of standing seam metal roof

panel system.
2. Sheet Metal Material:

a. Aluminum:  0.080 inch minimum thickness, with 3003 alloy, and H14 temper.
3. Roofing Cants:  Provide integral sheet metal roofing cants dimensioned to begin slope at

top of roofing system at 1:1 slope; minimum cant height 4 inches.
4. Fabricate curb bottom and mounting flanges for installation directly on metal roof panel

system to match slope and configuration of system.
a. Extend side flange to next adjacent roof panel seam and comply with seam

configurations and seal connection, providing at least 6 inch clearance between curb
and metal roof panel flange allowing water to properly flow past curb.

b. Where side of curb aligns with metal roof panel flange, attach fasteners on upper
slope of flange to curb connection allowing water to flow past below fasteners, and
seal connection.

c. Maintain at least 12 inch clearance from curb, and lap upper curb flange on underside
of down sloping metal roof panel, and seal connection.

d. Lap lower curb flange overtop of down sloping metal roof panel and seal connection.
5. Provide layouts and configurations indicated on drawings.
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B. Curbs Adjacent to Roof Openings:  Provide curb on each side of opening, with top of curb
horizontal for equipment mounting.
1. Provide preservative treated wood nailers along top of curb.
2. Insulate inside curbs with 1-1/2 inch thick fiberglass insulation.
3. Height Above Finished Roof Surface:  8 inches, minimum.

C. Equipment Rail Curbs:  Straight curbs on each side of equipment, with top of curbs horizontal
and level with each other for equipment mounting.

D. Pipe, Duct, or Conduit Mounting Curbs:  Vertical posts, minimum 8 inches square unless
otherwise indicated.

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.02 PREPARATION

A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using methods recommended by manufacturer for achieving acceptable
results for applicable substrate under project conditions.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions, in manner that maintains roofing system
weather-tight integrity.

3.04 CLEANING

A. Clean installed work to like-new condition.

3.05 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION  077200
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SECTION 078400
FIRESTOPPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Firestopping systems.

1.02 REFERENCE STANDARDS

A. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;
2022.

B. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2013a
(Reapproved 2017).

C. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems; 2015 (Reapproved
2019).

D. ASTM E2174 - Standard Practice for On-Site Inspection of Installed Firestop Systems; 2020a.

E. ASTM E2393 - Standard Practice for On-Site Inspection of Installed Fire Resistive Joint
Systems and Perimeter Fire Barriers; 2020a.

F. ASTM E2307 - Standard Test Method for Determining Fire Resistance of Perimeter Fire
Barriers Using Intermediate-Scale, Multi-story Test Apparatus; 2020.

G. ASTM E2837 - Standard Test Method for Determining the Fire Resistance of Continuity Head-
of-Wall Joint Systems Installed Between Rated Wall Assemblies and Nonrated Horizontal
Assemblies; 2013 (Reapproved 2017).

H. ITS (DIR) - Directory of Listed Products; Current Edition.

I. FM (AG) - FM Approval Guide; current edition.

J. UL 1479 - Standard for Fire Tests of Penetration Firestops; Current Edition, Including All
Revisions.

K. UL 2079 - Standard for Tests for Fire Resistance of Building Joint Systems; Current Edition,
Including All Revisions.

L. UL (DIR) - Online Certifications Directory; Current Edition.

M. UL (FRD) - Fire Resistance Directory; Current Edition.

1.03 SUBMITTALS

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

B. Schedule of Firestopping:  List each type of penetration, fire rating of the penetrated assembly,
and firestopping test or design number.

C. Product Data:  Provide data on product characteristics, performance ratings, and limitations.

D. Manufacturer's Installation Instructions:  Indicate preparation and installation instructions.

E. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

F. Manufacturer's qualification statement.

G. Installer's qualification statement.

1.04 QUALITY ASSURANCE

A. Fire Testing:  Provide firestopping assemblies of designs that provide the scheduled fire ratings
when tested in accordance with methods indicated.
1. Listing in UL (FRD), FM (AG), or ITS (DIR) will be considered as constituting an

acceptable test report.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.
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C. Installer Qualifications:  Company specializing in performing the work of this section and:
1. Trained by manufacturer.
2. Verification of minimum three years documented experience installing work of this type.

1.05 FIELD CONDITIONS

A. Comply with firestopping manufacturer's written recommendations for temperature and
conditions during and after installation; maintain minimum temperature before, during, and for
three  days after installation of materials.

B. Provide ventilation in areas where solvent-cured materials are being installed.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Firestopping Manufacturers:
1. 3M Fire Protection Products :  www.3m.com/firestop/#sle.
2. A/D Fire Protection Systems Inc :  www.adfire.com/#sle.
3. GCP Applied Technologies
4. Hilti, Inc: www.us.hilti.com/#sle.
5. Tremco Commercial Sealants & Waterproofing :  www.tremcosealants.com/#sle.

2.02 MATERIALS

A. Firestopping Materials:  Any materials meeting requirements.

B. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Provide type of
materials as required for tested firestopping assembly.

C. Fire Ratings:  Refer to drawings for required systems and ratings.

2.03 FIRESTOPPING ASSEMBLY REQUIREMENTS

A. Where indicated or where required, provide the following
1. Perimeter Fire Containment Firestopping:  Use system that has been tested according to

ASTM E2307 to have fire resistance F Rating equal to required fire rating of floor
assembly.
a. Movement:  Provide systems that have been tested to show movement capability as

indicated.
b. Temperature Rise:  Provide systems that have been tested to show T Rating as

indicated.
c. Air Leakage:  Provide systems that have been tested to show L Rating as indicated.
d. Where floor assembly is not required to have a fire rating, provide systems that have

been tested to show L Rating as indicated.
2. Head-of-Wall (HW) Joint System Firestopping at Joints Between Fire-Rated Wall

Assemblies and Non-Rated Horizontal Assemblies:  Use system that has been tested
according to ASTM E2837 to have fire resistance F Rating equal to required fire rating of
wall assembly.
a. Movement:  Provide systems that have been tested to show movement capability as

indicated.
3. Floor-to-Floor (FF), Floor-to-Wall (FW), Head-of-Wall (HW), and Wall-to-Wall (WW) Joints,

Except Perimeter, Where Both Are Fire-Rated:  Use system that has been tested
according to ASTM E1966 or UL 2079 to have fire resistance F Rating equal to required
fire rating of the assembly in which the joint occurs.
a. Movement:  Provide systems that have been tested to show movement capability as

indicated.
b. Air Leakage:  Provide systems that have been tested to show L Rating as indicated.
c. Watertightness:  Provide systems that have been tested to show W Rating as

indicated.
d. Listing by FM (AG), ITS (DIR), UL (DIR), or UL (FRD) in their certification directories

will be considered evidence of successful testing.
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4. Through Penetration Firestopping:  Use system that has been tested according to ASTM
E814 to have fire resistance F Rating equal to required fire rating of penetrated assembly.
a. Temperature Rise:  Provide systems that have been tested to show T Rating as

indicated.
b. Air Leakage:  Provide systems that have been tested to show L Rating as indicated.
c. Watertightness:  Provide systems that have been tested to show W Rating as

indicated.
d. Listing by FM (AG), ITS (DIR), UL (DIR), or UL (FRD) in their certification directories

will be considered evidence of successful testing.

2.04 FIRESTOPPING SYSTEMS

A. Firestopping:  Any material meeting requirements.
1. Fire Ratings:  Use system that is listed by FM (AG), ITS (DIR), or UL (FRD) and tested in

accordance with ASTM E814, ASTM E119, or UL 1479 with F Rating equal to fire rating of
penetrated assembly and minimum T Rating Equal to F Rating and in compliance with
other specified requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify openings are ready to receive the work of this section.

3.02 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other materials that could
adversely affect bond of firestopping material.

B. Remove incompatible materials that could adversely affect bond.

3.03 INSTALLATION

A. Install materials in manner described in fire test report and in accordance with manufacturer's
instructions, completely closing openings.

B. Do not cover installed firestopping until inspected.

C. Install labeling required by code.

3.04 WALL IDENTIFICATION

A. Permanently label fire barriers, fire partitions, fire walls, smoke barriers,  and smoke partitions
with the words "FIRE AND/OR SMOKE BARRIER - PROTECT ALL OPENINGS," using
lettering not less than 3 inches high and with minimum 0.375-inch wide strokes.

B. Locate in accessible concealed floor, floor-ceiling, or attic space at 15 feet from end of wall and
at intervals not exceeding 30 feet.

C. Apply a minimum of one-inch-wide bright red horizonal line, both sides of wall, interrupted for
approved text at the required interval.

3.05 FIELD QUALITY CONTROL

A. Independent Testing Agency:  Inspection agency employed and paid by Owner, will examine
penetration firestopping in accordance with ASTM E2174 and ASTM E2393.

B. Repair or replace penetration firestopping and joints at locations where inspection results
indicate firestopping or joints do not meet specified requirements.

3.06 CLEANING

A. Clean adjacent surfaces of firestopping materials.

3.07 PROTECTION

A. Protect adjacent surfaces from damage by material installation.

END OF SECTION  078400

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000

Firestopping 078400 - 4 

This page intentionally left blank

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000

Joint Sealants 079200 - 1 

SECTION 079200
JOINT SEALANTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Nonsag gunnable joint sealants.

B. Self-leveling pourable joint sealants.

C. Joint backings and accessories.

1.02 REFERENCE STANDARDS

A. ASTM C661 - Standard Test Method for Indentation Hardness of Elastomeric-Type Sealants by
Means of a Durometer; 2015 (Reapproved 2022).

B. ASTM C794 - Standard Test Method for Adhesion-in-Peel of Elastomeric Joint Sealants; 2018
(Reapproved 2022).

C. ASTM C919 - Standard Practice for Use of Sealants in Acoustical Applications; 2022.

D. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.

E. ASTM C1087 - Standard Test Method for Determining Compatibility of Liquid-Applied Sealants
with Accessories Used in Structural Glazing Systems; 2016.

F. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016.

G. ASTM C1521 - Standard Practice for Evaluating Adhesion of Installed Weatherproofing Sealant
Joints; 2019 (Reapproved 2020).

H. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness; 2015
(Reapproved 2021).

I. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--
Tension; 2016 (Reapproved 2021).

J. ASTM D638 - Standard Test Method for Tensile Properties of Plastics; 2022.

K. ASTM D4541 - Standard Test Method for Pull-Off Strength of Coatings Using Portable
Adhesion Testers; 2022.

1.03 SUBMITTALS

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

B. Product Data:  Submit manufacturer's technical datasheets for each product to be used; include
the following:
1. Physical characteristics, including movement capability, VOC content, hardness, cure

time, and color availability.
2. List of backing materials approved for use with the specific product.
3. Substrates that product is known to satisfactorily adhere to and with which it is compatible.
4. Substrates the product should not be used on.
5. Substrates for which use of primer is required.
6. Installation instructions, including precautions, limitations, and recommended backing

materials and tools.

C. Product Data for Accessory Products:  Submit manufacturer's technical data sheet for each
product to be used, including physical characteristics, installation instructions, and
recommended tools.

D. Color Cards for Selection:  Where sealant color is not specified, submit manufacturer's color
cards showing standard colors available for selection.

E. Samples for Verification:  Where custom sealant color is specified, obtain directions from
Architect and submit at least two physical samples for verification of color of each required
sealant.
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F. Preconstruction Laboratory Test Reports:  Submit at least four weeks prior to start of
installation.

G. Installation Plan:  Submit at least four weeks prior to start of installation.

H. Preinstallation Field Adhesion Test Plan:  Submit at least two weeks prior to start of installation.

I. Preinstallation Field Adhesion Test Reports:  Submit filled out Preinstallation Field Adhesion
Test Reports log within 10 days after completion of tests; include bagged test samples and
photographic records.

J. Installation Log:  Submit filled-out log for each length or instance of sealant installed.

K. Installer's qualification statement.
1. Provide manufacturer's approved applicator letter or certification.

1.04 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing the work of this section and with at
least three  years of  documented  experience  and approved by manufacturer .
1. Experience: Minimum 3 projects of similar size and complexity.

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

C. Preconstruction Laboratory Testing:  Arrange for sealant manufacturer(s) to test each
combination of sealant, substrate, backing, and accessories.
1. Adhesion Testing:  In accordance with ASTM C794.
2. Compatibility Testing:  In accordance with ASTM C1087.
3. Allow sufficient time for testing to avoid delaying the work.
4. Deliver sufficient samples to manufacturer for testing.
5. Report manufacturer's recommended corrective measures, if any, including primers or

techniques not indicated in product data submittals.

D. Installation Plan:  Include schedule of sealed joints, including the following:
1. Installation Log Form:  Include the following data fields, with known information filled out.

a. Date of installation.
b. Name of installer.
c. Actual joint width; provide space to indicate maximum and minimum width.
d. Actual joint depth to face of backing material at centerline of joint.
e. Air temperature.

E. Preinstallation Field Adhesion Test Plan:  Include destructive field adhesion testing of one
sample of each combination of sealant type and substrate, except interior acrylic latex sealants,
and include the following for each tested sample.
1. Identification of testing agency.
2. Preinstallation Field Adhesion Test Log Form:  Include the following data fields, with

known information filled out.
a. Test date.
b. Copy of test method documents.
c. Age of sealant upon date of testing.
d. Test results, modeled after the sample form in the test method document.
e. Indicate use of photographic record of test.

F. Field Adhesion Test Procedures:
1. Allow sealants to fully cure as recommended by manufacturer before testing.
2. Have a copy of the test method document available during tests.
3. Record the type of failure that occurred, other information required by test method, and

the information required on the Field Quality Control Log.
4. When performing destructive tests, also inspect the opened joint for proper installation

characteristics recommended by manufacturer, and report any deficiencies.
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5. Deliver the samples removed during destructive tests in separate sealed plastic bags,
identified with project, location, test date, and test results, to Owner.

6. If any combination of sealant type and substrate does not show evidence of minimum
adhesion or shows cohesion failure before minimum adhesion, report results to Architect.

G. Destructive Field Adhesion Test:  Test for adhesion in accordance with ASTM C1521, using
Destructive Tail Procedure.
1. Sample:  At least 18 inches long.
2. Minimum Elongation Without Adhesive Failure:  Consider the tail at rest, not under any

elongation stress; multiply the stated movement capability of the sealant in percent by two;
then multiply 1 inch by that percentage; if adhesion failure occurs before the 1-inch mark
is that distance from the substrate, the test has failed.

3. If either adhesive or cohesive failure occurs before minimum elongation, take necessary
measures to correct conditions and retest; record each modification to products or
installation procedures.

1.05 WARRANTY

A. See Section 017800 - Closeout Submittals  for additional warranty requirements.

B. Warranty: Include coverage for installed sealants and accessories that fail to achieve watertight
seal , exhibit loss of adhesion or cohesion, or do not cure.
1. Installers' Warranty: 2 to 5 year workmanship warranty.

a. Correct defective work within a five  year period after Date of Substantial Completion.
2. Manufacturer's Warranty:

a. 10-20 year for silicone sealants.
b. 5 years on urethane sealants.
c. 1 year on acrylic and butyl sealants.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Nonsag Sealants:
1. Bostik Inc :  www.bostik-us.com/#sle.
2. Dow :  www.dow.com/#sle.
3. Hilti, Inc :  www.us.hilti.com/#sle.
4. Pecora Corporation :  www.pecora.com/#sle.
5. Sherwin-Williams Company :  www.sherwin-williams.com/#sle.
6. Sika Corporation :  www.usa.sika.com/#sle.
7. Tremco Commercial Sealants & Waterproofing :  www.tremcosealants.com/#sle.

B. Self-Leveling Sealants:
1. Bostik Inc :  www.bostik-us.com/#sle.
2. Dow :  www.dow.com/#sle.
3. Pecora Corporation :  www.pecora.com/#sle.
4. Sherwin-Williams Company :  www.sherwin-williams.com/#sle.
5. Sika Corporation :  www.usa.sika.com/#sle.
6. Tremco Commercial Sealants & Waterproofing :  www.tremcosealants.com/#sle.

2.02 JOINT SEALANT APPLICATIONS

A. Scope:
1. Exterior Joints:  Seal open joints, whether or not the joint is indicated on drawings, unless

specifically indicated not to be sealed. Exterior joints to be sealed include, but are not
limited to:
a. Wall expansion and control joints.
b. Joints between door, window, and other frames and adjacent construction.
c. Joints between different exposed materials.
d. Openings below ledge angles in masonry.
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e. Other joints indicated below.
2. Interior Joints:  Do not seal interior joints unless specifically indicated to be sealed. Interior

joints to be sealed include, but are not limited to, the following items.
a. Joints between door, window, and other frames and adjacent construction.
b. Other joints indicated below.

3. Do not seal the following types of joints:
a. Intentional weep holes in masonry.
b. Joints indicated to be treated with manufactured expansion joint cover, or some other

type of sealing device.
c. Joints where sealant is specified to be provided by manufacturer of product to be

sealed.
d. Joints where installation of sealant is specified in another section.
e. Joints between suspended panel ceilings/grid and walls.

2.03 SELF-LEVELING JOINT SEALANTS

A. Self-Leveling Polyurethane Sealant for Horizontal Expansion Joints:  ASTM C920, Grade P,
Uses T, M, and O; multi-component; explicitly approved by manufacturer for horizontal
expansion joints.
1. Movement Capability:  Plus and minus 25 percent, minimum.
2. Hardness Range:  30 to 35, Shore A, when tested in accordance with ASTM C661.
3. Color:  To be selected by Architect from manufacturer's standard range.
4. Tensile Strength:  200 to 250 psi in accordance with ASTM D412.
5. Products:

a. Pecora Corporation; Urexpan NR-200:  www.pecora.com/#sle.
b. Tremco Commercial Sealants & Waterproofing; THC-901:

 www.tremcosealants.com/#sle.

B. Semi-Rigid Self-Leveling Epoxy Joint Filler: Epoxy; intended for filling cracks and control joints
not subject to significant movement; rigid enough to support concrete edges under traffic.
1. Composition:   Multicomponent, 100 percent solids by weight.
2. Durometer Hardness: Minimum of 90 to 95 for Type A , after seven days when tested in

accordance with ASTM D2240.
3. Tensile Strength: 1300 psi minimum, ASTM D638.
4. Tensile Elongation: 45 to 55 percent at 70 deg F, ASTM D638. 
5. Adhesion to concrete: Not less than 300 to 350 psi, ASTM D4541. 
6. Color:  Concrete gray.
7. Joint Width, Minimum: As indicated on Drawings inch .
8. Basis of Design: Metzger/McGuire MM-80; www./metzgermcguire.com/#sle.
9. Location: Control joints within building concrete slabs as indicated on Drawings.

2.04 ACCESSORIES

A. Backer Rod:  Cylindrical cellular foam rod with surface that sealant will not adhere to,
compatible with specific sealant used, and recommended by backing and sealant
manufacturers for specific application.

B. Backing Tape:  Self-adhesive polyethylene tape with surface that sealant will not adhere to and
recommended by tape and sealant manufacturers for specific application.

C. Masking Tape:  Self-adhesive, nonabsorbent, nonstaining, removable without adhesive
residue, and compatible with surfaces adjacent to joints and sealants.

D. Joint Cleaner:  Noncorrosive and nonstaining type, type recommended by sealant
manufacturer; compatible with joint forming materials.

E. Primers:  Type recommended by sealant manufacturer to suit application; nonstaining.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that  joints  are ready to receive work.

B. Verify that backing materials are compatible with sealants.

C. Verify that backer rods are of the correct size.

D. Preinstallation Adhesion Testing:  Install a sample for each test location indicated in the test
plan.
1. Test each sample as specified in PART 1 under QUALITY ASSURANCE article.
2. Notify Architect of date and time that tests will be performed, at least seven days in

advance.
3. Record each test on Preinstallation Adhesion Test Log as indicated.
4. If any sample fails, review products and installation procedures, consult manufacturer, or

take other measures that are necessary to ensure adhesion; retest in a different location;
if unable to obtain satisfactory adhesion, report to Architect.

5. After completion of tests, remove remaining sample material and prepare joints for new
sealant installation.

3.02 PREPARATION

A. Remove loose materials and foreign matter that could impair adhesion of sealant.

B. Clean joints, and prime as necessary, in accordance with manufacturer's instructions.

C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.

D. Mask elements and surfaces adjacent to joints from damage and disfigurement due to sealant
work; be aware that sealant drips and smears may not be completely removable.

3.03 INSTALLATION

A. Install this work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.

B. Install acoustical sealant application work in accordance with ASTM C919.

C. Install bond breaker backing tape where backer rod cannot be used.

D. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without
getting sealant on adjacent surfaces.

E. Do not install sealant when ambient temperature is outside manufacturer's recommended
temperature range, or will be outside that range during the entire curing period, unless
manufacturer's approval is obtained and instructions are followed.

F. Nonsag Sealants:  Tool surface concave, unless otherwise indicated; remove masking tape
immediately after tooling sealant surface.

G. Concrete Floor Joint Filler:  After full cure, shave joint filler flush with top of concrete slab.

3.04 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.

B. Perform field quality control inspection/testing as specified in PART 1 under QUALITY
ASSURANCE article.

C. Remove and replace failed portions of sealants using same materials and procedures as
indicated for original installation.

END OF SECTION  079200
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SECTION 081113
HOLLOW METAL DOORS AND FRAMES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Non-fire-rated hollow metal doors and frames.

B. Hollow metal frames for wood doors.

C. Fire-rated hollow metal doors and frames.

D. Thermally insulated hollow metal doors with frames.

1.02 RELATED REQUIREMENTS

A. Section 087100 - Door Hardware.

B. Section 088000 - Glazing: Glass for doors and borrowed lites.

1.03 ABBREVIATIONS AND ACRONYMS

A. ANSI:  American National Standards Institute.

B. SDI:  Steel Door Institute.

1.04 REFERENCE STANDARDS

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

B. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel
Doors, Frames and Frame Anchors; 2018.

C. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100); 2017.

D. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces
for Steel Doors and Frames; 2020.

E. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2022.

F. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable; 2021a.

G. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2018a.

H. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete; 2020.

I. ASTM C476 - Standard Specification for Grout for Masonry; 2023.

J. BHMA A156.115 - Hardware Preparation in Steel Doors and Steel Frames; 2016.

K. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

L. ITS (DIR) - Directory of Listed Products; Current Edition.

M. NAAMM HMMA 830 - Hardware Selection for Hollow Metal Doors and Frames; 2002.

N. NAAMM HMMA 831 - Hardware Locations for Hollow Metal Doors and Frames; 2011.

O. NAAMM HMMA 840 - Guide Specifications For Receipt, Storage and Installation of Hollow
Metal Doors and Frames; 2017.

P. NAAMM HMMA 861 - Guide Specifications for Commercial Hollow Metal Doors and Frames;
2014.

Q. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2022.

R. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; 2022.

S. SDI 117 - Manufacturing Tolerances for Standard Steel Doors and Frames; 2019.
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T. UL (DIR) - Online Certifications Directory; Current Edition.

U. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,
Including All Revisions.

1.05 SUBMITTALS

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

B. Product Data:  Materials and details of design and construction, hardware locations,
reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced standards/guidelines.

C. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and any
indicated finish requirements.

D. Installation Instructions:  Manufacturer's published instructions, including any special installation
instructions relating to this project.

E. Manufacturer's Certificate:  Certification that products meet or exceed specified requirements.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than ten  years  documented  experience.

B. Provide hollow metal frames from SDI Certified manufacturer.

C. Maintain at project site copies of reference standards relating to installation of products
specified.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Comply with NAAMM HMMA 840 or ANSI/SDI A250.8 (SDI-100) in accordance with specified
requirements.

B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion and
adverse effects on factory applied painted finish.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Hollow Metal Doors and Frames:
1. Ceco Door, an Assa Abloy Group company :  www.assaabloydss.com/#sle.
2. Curries, an Assa Abloy Group company :  www.assaabloydss.com/#sle.
3. Mesker, dormakaba Group :  www.meskeropeningsgroup.com/#sle.
4. Steelcraft, an Allegion brand :  www.allegion.com/#sle.

2.02 PERFORMANCE REQUIREMENTS

A. Requirements for Hollow Metal Doors and Frames:
1. Steel Sheet:  Comply with one or more of the following requirements; galvannealed steel

complying with ASTM A653/A653M, cold-rolled steel complying with ASTM
A1008/A1008M, or hot-rolled pickled and oiled (HRPO) steel complying with ASTM
A1011/A1011M, commercial steel (CS) Type B, for each.

2. Accessibility:  Comply with ICC A117.1 and ADA Standards.
3. Exterior Door Top Closures:  Flush end closure channel, with top and door faces aligned.
4. Door Edge Profile:  Manufacturers standard for application indicated.
5. Typical Door Face Sheets:  Flush.
6. Glazed Lights:  Non-removable stops on non-secure side; sizes and configurations as

indicated on drawings. Style:  Manufacturer's standard.
7. Hardware Preparations, Selections and Locations:  Comply with NAAMM HMMA 830 and

NAAMM HMMA 831 or BHMA A156.115 and ANSI/SDI A250.8 (SDI-100) in accordance
with specified requirements.
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8. Zinc Coating for Typical Interior and/or Exterior Locations:  Provide metal components
zinc-coated (galvanized) and/or zinc-iron alloy-coated (galvannealed) by the hot-dip
process in accordance with ASTM A653/A653M, with manufacturer's standard coating
thickness, unless noted otherwise for specific hollow metal doors and frames.
a. Based on SDI Standards:  Provide at least A40/ZF120 (galvannealed) when

necessary, coating not required for typical interior door applications, and at least
A60/ZF180 (galvannealed) for corrosive locations.

B. Hollow Metal Panels:  Same construction, performance, and finish as doors.

C. Combined Requirements:  If a particular door and frame unit is indicated to comply with more
than one type of requirement, comply with the specified requirements for each type; for
instance, an exterior door that is also indicated as being sound-rated must comply with the
requirements specified for exterior doors and for sound-rated doors; where two requirements
conflict, comply with the most stringent.

2.03 HOLLOW METAL DOORS

A. Door Finish:  Factory primed and field finished.

B. Exterior Doors:  Thermally insulated. 
1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

a. Level 3 - Extra Heavy-duty .
b. Physical Performance Level A, 1,000,000 cycles ; in accordance with ANSI/SDI

A250.4.
c. Model 1 - Full Flush.
d. Door Face Metal Thickness:  16 gauge, 0.053 inch , minimum.

2. Door Core Material:  Manufacturers standard core material/construction and in compliance
with requirements.

3. Door Thickness:  1-3/4 inches, nominal.

C. Interior Doors, Non-Fire-Rated:
1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

a. Level 2 - Heavy-duty .
b. Physical Performance Level B, 500,000 cycles ; in accordance with ANSI/SDI A250.4.
c. Model 1 - Full Flush.
d. Door Face Metal Thickness:  18 gauge, 0.042 inch , minimum.

2. Door Thickness:  1-3/4 inches, nominal.

D. Fire-Rated Doors:
1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

a. Level 2 - Heavy-duty .
b. Physical Performance Level B, 500,000 cycles; in accordance with ANSI/SDI A250.4.
c. Model 1 - Full Flush.
d. Door Face Metal Thickness:  18 gauge, 0.042 inch , minimum.

2. Fire Rating:  As indicated on Door Schedule, tested in accordance with UL 10C and NFPA
252 ("positive pressure fire tests").

3. Temperature-Rise Rating (TRR) Across Door Thickness:  In accordance with local
building code and authorities having jurisdiction.

4. Provide units listed and labeled by UL (DIR) or ITS (DIR).
a. Attach fire rating label to each fire rated unit.

5. Door Thickness:  1-3/4 inches, nominal.

2.04 HOLLOW METAL FRAMES

A. Comply with standards and/or custom guidelines as indicated for corresponding door in
accordance with applicable door frame requirements.

B. Frame Profile: Double rabbet except on double action doors.
1.      Provide cased opening frame for doube action doors.
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C. Exterior Door Frames:  Face welded type.
1. Galvanizing:  Components hot-dipped zinc-iron alloy-coated (galvannealed) in accordance

with ASTM A653/A653M, with A40/ZF120 coating.
2. Frame Metal Thickness: 16 gauge, 0.053 inch , minimum.
3. Frame Finish:  Factory primed and field finished.
4. Weatherstripping:  Separate, see Section 087100.

D. Interior Door Frames, Non-Fire Rated:  Face welded type .
1. Frame Metal Thickness:  18 gauge, 0.042 inch, minimum.
2. Frame Finish:  Factory primed and field finished.

E. Door Frames, Fire-Rated: Face welded type .
1. Fire Rating:  Same as door, labeled.

F. Frames for Wood Doors:  Comply with frame requirements in accordance with corresponding
door.

2.05 FINISHES

A. Primer:  Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard.

B. Bituminous Coating:  Cold-applied asphalt mastic, compounded for 15 mil, 0.015 inch dry film
thickness (DFT) per coat; provide inert-type noncorrosive compound free of asbestos fibers,
sulfur components, and other deleterious impurities.
1. Fire-Rated Frames:  Comply with fire rating requirements indicated.

2.06 ACCESSORIES

A. Door Window Frames:  Door window frames with glazing securely fastened within door
opening.
1. Size:  As indicated on drawings .
2. Frame Material:  18 gauge, 0.0478 inch, galvanized steel.
3. Metal Finish:  Beige polyester powder coating.

B. Glazing:  As specified in Section 088000, factory installed.

C. Astragals for Double Doors:  Specified in Section 08 7100.

D. Mechanical Fasteners for Concealed Metal-to-Metal Connections:  Self-drilling, self-tapping,
steel with electroplated zinc finish.

E. Grout for Frames:  Mortar grout complying with ASTM C476 with maximum slump of 4 inches
as measured in accordance with ASTM C143/C143M for hand troweling in place; plaster grout
and thinner pumpable grout are prohibited.

F. Silencers:  Resilient rubber, fitted into drilled hole; provide three on strike side of single door,
three on center mullion of pairs, and two on head of pairs without center mullions.

G. Temporary Frame Spreaders:  Provide for factory- or shop-assembled frames.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that opening sizes and tolerances are acceptable.

C. Verify that finished walls are in plane to ensure proper door alignment.

3.02 PREPARATION

A. Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating, prior
to installation.

3.03 INSTALLATION

A. Install doors and frames in accordance with manufacturer's instructions and related
requirements of specified door and frame standards or custom guidelines indicated.
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B. Install fire rated units in accordance with NFPA 80.

C. Coordinate frame anchor placement with wall construction.

D. Grout frames in masonry construction, using hand trowel methods; brace frames so that
pressure of grout before setting will not deform frames.

E. Install door hardware as specified in Section 087100.

F. Comply with glazing installation requirements of Section 088000.

3.04 TOLERANCES

A. Clearances Between Door and Frame:  Comply with related requirements of specified frame
standards or custom guidelines indicated in accordance with SDI 117 or NAAMM HMMA 861.

B. Maximum Diagonal Distortion:  1/16 inch measured with straight edge, corner to corner.

3.05 ADJUSTING

A. Adjust for smooth and balanced door movement.

END OF SECTION  081113

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000

Hollow Metal Doors and Frames 081113 - 6 

This page intentionally left blank

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000

Aluminum Doors and Frames 081116 - 1 

SECTION 081116
ALUMINUM DOORS AND FRAMES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Aluminum frames.

B. Glazing.

1.02 RELATED REQUIREMENTS

A. Section 081416 - Flush Wood Doors:  Wood doors to be installed in aluminum frames specified
in this section.

1.03 REFERENCE STANDARDS

A. AAMA/WDMA/CSA 101/I.S.2/A440 - North American Fenestration Standard/Specification for
Windows, Doors, and Skylights; 2017.

B. AAMA 502 - Voluntary Specification for Field Testing of Newly Installed Fenestration Products;
2021.

C. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum
(Combined Document); 2015.

D. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; 2020.

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

F. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

G. ASTM E783 - Standard Test Method for Field Measurement of Air Leakage Through Installed
Exterior Windows and Doors; 2002 (Reapproved 2018).

H. ASTM E1105 - Standard Test Method for Field Determination of Water Penetration of Installed
Exterior Windows, Skylights, Doors, and Curtain Walls, by Uniform or Cyclic Static Air Pressure
Difference; 2015.

I. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

1.04 SUBMITTALS

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

B. Product Data:  Manufacturer's descriptive literature for each type of door; include information on
fabrication methods.

C. Test Report:  Certified test reports from qualified independent testing agency indicating doors
comply with specified performance requirements.

D. Field Quality Control Submittals:  Report of field testing for water penetration and air leakage.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Aluminum Frames: Provide Western Integrated Materials aluminum frames or a comparable
product from one of the following:

2.02 DOORS AND FRAMES

A. Accessibility:  Comply with ICC A117.1 and ADA Standards.

B. Aluminum Frames for Doors, Sidelights, or Transoms:  Extruded aluminum, non-thermally
broken hollow or C-shaped sections; no steel components.
1. Frame Depth:  To fit wall thicknesses as indicated on drawings.
2. Finish:  Class I - Color anodized .
3. Sidelight/Transom Glazing:  Clear, single pane of 1/4 inch thick fully tempered glass.
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C. Dimensions and Shapes:  As indicated on drawings; dimensions indicated are nominal.
1. Provide the following clearances:

a. Hinge and Lock Stiles:  1/8 inch.
b. Between Meeting Stiles:  1/4 inch.
c. At Top Rail and Bottom Rail:  1/8 inch.

2.03 COMPONENTS

A. Frames:  Extruded aluminum shapes, not less than 0.062 inch thick, reinforced at hinge and
strike locations.
1. Corner Brackets:  Extruded aluminum, fastened with stainless steel screws.
2. Trim:  Extruded aluminum, not less than 0.062 inch thick, removable snap-in type without

exposed fasteners.
3. Profile: Double rabbet.

2.04 PERFORMANCE REQUIREMENTS

A. Provide door assemblies that have been designed and fabricated in compliance with specified
performance requirements.

2.05 FINISHES

A. Class I Color Anodized Finish:  Electrolytically deposited colored anodic coating; AAMA 611
AA-M12C22A44, minimum dry film thickness (DFT) of 0.7 mils, 0.0007 inch.

B. Color:  As indicated on drawings.

2.06 ACCESSORIES

A. Fasteners:  Aluminum, non-magnetic stainless steel, or other material warranted by
manufacturer as non-corrosive and compatible with aluminum components.

B. Brackets and Reinforcements:  Manufacturer's high-strength aluminum units where feasible,
otherwise, non-magnetic stainless steel or steel hot-dip galvanized in compliance with ASTM
A123/A123M.

C. Bituminous Coating:  Cold-applied asphaltic mastic, compounded for 30-mil thickness per coat.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that wall surfaces and openings are ready to receive frames and are within tolerances
specified in manufacturer's instructions.

3.02 PREPARATION

A. Perform cutting, fitting, forming, drilling, and grinding of frames as required for project
conditions.

B. Replace components with damage to exposed finishes.

C. Separate dissimilar metals to prevent electrolytic action between metals.

3.03 INSTALLATION

A. Install doors and frames in accordance with manufacturer's instructions and approved shop
drawings.

B. Set frames plumb, square, level, and aligned to receive doors. Anchor frames to adjacent
construction in strict accordance with manufacturer's recommendations and within specified
tolerances.

C. Where aluminum surfaces contact metals other than stainless steel, zinc, or small areas of
white bronze, protect from direct contact by painting dissimilar metal with heavy coating of
bituminous paint.

D. Hang doors and adjust hardware to achieve specified clearances and proper door operation.
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3.04 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for independent field testing and inspection
requirements, and requirements for monitoring quality of specified product installations.

B. Provide field testing of installed aluminum doors by independent laboratory in accordance with
AAMA 502 and AAMA/WDMA/CSA 101/I.S.2/A440 during construction process and before
installation of interior finishes.
1. Field test for water penetration in accordance with ASTM E1105 using Procedure B -

cyclic static air pressure difference; test pressure shall not be less than 1.9 psf.
2. Field test for air leakage in accordance with ASTM E783 with uniform static air pressure

difference of 6.27 psf.

C. Repair or replace fenestration components that have failed designated field testing, and retest
to verify performance complies with specified requirements.

3.05 CLEANING

A. Upon completion of installation, thoroughly clean door and frame surfaces in accordance with
AAMA 609 & 610.

B. Do not use abrasive, caustic, or acid cleaning agents.

3.06 PROTECTION

A. Protect products of this section from damage caused by subsequent construction until Date of
Substantial Completion.

B. Replace damaged or defective components that cannot be repaired to a condition
indistinguishable from undamaged components.

END OF SECTION  081116
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SECTION 081416
FLUSH WOOD DOORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Flush wood doors; flush  and flush glazed  configuration; fire-rated, non-rated, and special
function .

1.02 RELATED REQUIREMENTS

A. Section 081113 - Hollow Metal Doors and Frames.

B. Section 088000 - Glazing.

C. Section 099300 - Staining and Transparent Finishing:  Field finishing of doors.

1.03 REFERENCE STANDARDS

A. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;
2018.

B. BHMA A156.115W - Hardware Preparation in Wood Doors with Wood or Steel Frames; 2006.

C. DHI WDHS.3 - Recommended Locations for Architectural Hardware for Flush Wood Doors;
1993; also in WDHS-1/WDHS-5 Series, 1996.

D. HPVA HP-1 - American National Standard for Hardwood and Decorative Plywood; 2020.

E. WDMA I.S. 1A - Interior Architectural Wood Flush Doors; 2021, with Errata.

1.04 SUBMITTALS

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

B. Product Data:  Indicate door core materials and construction; veneer species, type and
characteristics.

C. Shop Drawings:  Show doors and frames, elevations, sizes, types, swings, undercuts, beveling,
blocking for hardware, factory machining, factory finishing, cutouts for glazing and other details.
1. Include door schedule indicating location, type, size, fire protection rating (if any), and

swing.
2. Door elevations, dimension and locations of hardware, lite and louver cutouts, and glazing

thicknesses.
3. Details of frame for each frame type, including dimensions and profile.
4. Details of electrical raceway and preparation for electrified hardware, access control

systems, and security systems.
5. Dimensions and locations of blocking for hardware attachment.
6. Clearances and undercuts.
7. Requirements for veneer matching.

D. Warranty, executed in Owner's name.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Package, deliver and store doors in accordance with specified quality standard.

B. Accept doors on site in manufacturer's packaging, and inspect for damage.

C. Protect doors with resilient packaging sealed with heat shrunk plastic; do not store in damp or
wet areas or areas where sunlight might bleach veneer; seal top and bottom edges with tinted
sealer if stored more than one week, and break seal on site to permit ventilation.

1.06 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Manufacturer Warranty:  Provide manufacturer's warranty on interior doors for the life of the
installation. Complete forms in Owner's name and register with manufacturer.
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1. Include coverage for delamination of veneer, warping beyond specified installation
tolerances, defective materials, and telegraphing core construction.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Wood Veneer Faced Doors:
1. Krieger Specialty Products :  www.kriegerproducts.com/#sle.
2. Masonite Architectural :  www.architectural.masonite.com/#sle.
3. Basis of Design: VT Industries, Inc:  www.vtindustries.com/#sle.

2.02 DOORS

A. Doors: See drawings for locations and additional requirements.
1. Quality Standard:  Custom Grade, Heavy Duty performance, in accordance with WDMA

I.S. 1A.
2. Wood Veneer Faced Doors:  5-ply or 7-ply  unless otherwise indicated.

B. Interior Doors:  1-3/4 inches thick unless otherwise indicated; flush construction.
1. Provide solid core doors at each location.
2. Wood veneer facing for field transparent finish.

a. Grade: A, HPVA HP-1.

2.03 DOOR AND PANEL CORES

A. Non-Rated Solid Core and 20 Minute Rated Doors: Type staved lumber core (SLC) or WDMA
I.S. 10 structural composite lumber core, plies and faces as indicated.

2.04 DOOR FACINGS

A. Veneer Facing for Transparent Finish:  Walnut , veneer grade in accordance with quality
standard indicated , plain sliced (flat cut) , with book match  between leaves of veneer, balance
match  of spliced veneer leaves assembled on door or panel face .
1. Vertical Edges:  Same species as face veneer .

2.05 DOOR CONSTRUCTION

A. Fabricate doors in accordance with door quality standard specified.

B. Cores Constructed with stiles and rails:  
1. Provide solid blocking for other throughbolted hardware.

C. Exposed Vertical Edges: Hardwood edges for staining to match faces.

D. Where supplementary protective edge trim is required, install trim after veneer facing has been
applied full-width.

E. Glazed Openings:  Non-removable stops on non-secure side; sizes and configurations as
indicated on drawings.

F. Factory machine doors for hardware other than surface-mounted hardware, in accordance with
DHI WDHS.3, hardware requirements, and dimensions.
1. Comply with final hardware schedules, door frame Shop Drawings, BHMA A156.115W,

and hardware templates.
2. Coordinate with hardware mortises in metal frames, to verify dimensions and alignment

before factory machining.
3. For doors scheduled to receive electrified locksets, provide factory-installed raceway and

wiring to accommodate specified hardware.

G. Factory fit doors for frame opening dimensions identified on shop drawings, with edge
clearances in accordance with specified quality standard.

H. Provide edge clearances in accordance with the quality standard specified.

2.06 FINISHES - WOOD VENEER DOORS

A. Finish work in accordance with WDMA I.S. 1A for grade specified and as follows:
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1. Transparent:
a. System - TR-6, Catalyzed Polyurethane .
b. Finish: Clear, CL18

2.07 ACCESSORIES

A. Hollow Metal Door Frames:  See Section 081113.

B. Glazed Openings:
1. Heat-Strengthened and Fully Tempered Glass:  ASTM C1048.
2. Glazing:  Single vision units, 1/4 inch thick glass.
3. Tint:  Clear.

C. Door Window Frames:  Door window frames with glazing securely fastened within door
opening.

D. Glazing Stops:  Wood, of same species as door facing, butted corners; prepared for
countersink style tamper proof screws.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that opening sizes and tolerances are acceptable.

C. Do not install doors in frame openings that are not plumb or are out-of-tolerance for size or
alignment.

3.02 INSTALLATION

A. Install doors in accordance with manufacturer's instructions and specified quality standard.

B. Factory-Finished Doors:  Do not field cut or trim; if fit or clearance is not correct, replace door.

C. Use machine tools to cut or drill for hardware.

D. Coordinate installation of doors with installation of frames and hardware.

E. Coordinate installation of glazing.

3.03 TOLERANCES

A. Comply with specified quality standard for fit and clearance tolerances.

B. Comply with specified quality standard for telegraphing, warp, and squareness.

3.04 ADJUSTING

A. Adjust doors for smooth and balanced door movement.

B. Adjust closers for full closure.

END OF SECTION  081416
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SECTION 084313
ALUMINUM-FRAMED STOREFRONTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Aluminum-framed storefront, with vision glass.

B. Aluminum doors and frames.

C. Weatherstripping.

D. Door hardware.

1.02 RELATED REQUIREMENTS

A. Section 087100 - Door Hardware:  Hardware items other than specified in this section.

B. Section 088000 - Glazing:  Glass and glazing accessories.

1.03 REFERENCE STANDARDS

A. AAMA CW-10 - Care and Handling of Architectural Aluminum from Shop to Site; 2015.

B. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum
(Combined Document); 2015.

C. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; 2020.

D. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

E. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

F. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

G. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate; 2021a.

H. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2021.

I. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric); 2021.

J. ASTM E283/E283M - Standard Test Method for Determining Rate of Air Leakage Through
Exterior Windows, Skylights, Curtain Walls, and Doors Under Specified Pressure Differences
Across the Specimen; 2019.

K. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference; 2014
(Reapproved 2021).

L. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Uniform Static Air Pressure Difference; 2000 (Reapproved 2016).

M. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic); 2019.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate with installation of other components that comprise the exterior enclosure.

B. Preinstallation Meeting:  Conduct a preinstallation meeting one week before starting work of
this section; require attendance by all affected installers.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.
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B. Product Data:  Provide component dimensions, describe components within assembly,
anchorage and fasteners , glass and infill , applied muntins, door hardware , and internal
drainage details.

C. Shop Drawings:  Indicate system dimensions, framed opening requirements and tolerances,
affected related work, expansion and contraction joint location and details, and field welding
required.

D. Manufacturer's Certificate:  Certify that the products supplied meet or exceed the specified
requirements.

E. Design Data:  Provide framing member structural and physical characteristics,  engineering
calculations, and  dimensional limitations.

F. Hardware Schedule:  Complete itemization of each item of hardware to be provided for each
door, cross-referenced to door identification numbers in Contract Documents.

G. Designer's Qualification Statement.

1.06 QUALITY ASSURANCE

A. Designer Qualifications:  Design structural support framing components under direct
supervision of a Professional Structural Engineer experienced in design of this Work and
licensed in the State in which the Project is located.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Handle products of this section in accordance with AAMA CW-10.

B. Protect finished aluminum surfaces with wrapping.  Do not use adhesive papers or sprayed
coatings that bond to aluminum when exposed to sunlight or weather.

1.08 FIELD CONDITIONS

A. Do not install sealants when ambient temperature is less than 40 degrees F.  Maintain this
minimum temperature during and 48 hours after installation.

1.09 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Correct defective Work within a five year period after Date of Substantial Completion.

C. Provide five year manufacturer warranty against failure of glass seal on insulating glass units,
including interpane dusting or misting.  Include provision for replacement of failed units.

D. Provide five year manufacturer warranty against excessive degradation of exterior finish.
 Include provision for replacement of units with excessive fading, chalking, or flaking.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Aluminum-Framed Storefronts Manufacturers:
1. Basis of Design: Kawneer North America; Trifab 451T, 2 inch by 4-1/2 inch thermally

broken: www.kawneer.com/#sle.
2. Oldcastle BuildingEnvelope :  www.oldcastlebe.com/#sle.
3. YKK AP America, Inc[<>]: www.ykkap.com/commercial/#sle.

2.02 ALUMINUM-FRAMED STOREFRONT

A. Aluminum-Framed Storefront:  Factory fabricated, factory finished aluminum framing members
with infill, and related flashings, anchorage and attachment devices.
1. Glazing Rabbet, exterior: For 1 inch insulating glazing.
2. Glazing Rabbet, interior vestibule: For 1/4 inch monolithic glazing.
3. Glazing Position:  Centered (front to back).
4. Finish: Class II color anodized .

a. Factory finish all surfaces that will be exposed in completed assemblies.
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b. Coat concealed metal surfaces that will be in contact with cementitious materials or
dissimilar metals with bituminous paint.

5. Finish Color:  Black.
6. Fabrication:  Joints and corners flush, hairline, and weatherproof, accurately fitted and

secured; prepared to receive anchors and hardware; fasteners and attachments
concealed from view; reinforced as required for imposed loads.

7. Construction:  Eliminate noises caused by wind and thermal movement, prevent vibration
harmonics, and prevent "stack effect" in internal spaces.

8. System Internal Drainage:  Drain to the exterior by means of a weep drainage network any
water entering joints, condensation occurring in glazing channel, and migrating moisture
occurring within system.

9. Expansion/Contraction:  Provide for expansion and contraction within system components
caused by cycling temperature range of 170 degrees F over a 12 hour period without
causing detrimental effect to system components, anchorages, and other building
elements.

10. Movement:  Allow for movement between storefront and adjacent construction, without
damage to components or deterioration of seals.

11. Perimeter Clearance:  Minimize space between framing members and adjacent
construction while allowing expected movement.

B. Performance Requirements
1. Wind Loads:  Design and size components to withstand the specified load requirements

without damage or permanent set, when tested in accordance with ASTM E330/E330M,
using loads 1.5 times the design wind loads and 10 second duration of maximum load.
a. Design Wind Loads:  Comply with requirements of ASCE 7.
b. Member Deflection:  Limit member deflection to flexure limit of glass in any direction,

with full recovery of glazing materials.
2. Water Penetration Resistance on Manufactured Assembly:  No uncontrolled water on

interior face, when tested in accordance with ASTM E331 at pressure differential of 8 psf.
3. Air Leakage: 0.06 cfm/sq ft  maximum leakage of storefront wall area when tested in

accordance with ASTM E283/E283M at 6.27 psf  pressure difference.
4. Overall U-value Including Glazing: 0.61 Btu/(hr sq ft deg F) , maximum.

2.03 COMPONENTS

A. Aluminum Framing Members: Tubular aluminum sections , drainage holes and internal weep
drainage system.
1. Glazing Stops:  Flush.
2. Cross-Section:  As indicated on drawings.
3. Structurally Reinforced Members:  Extruded aluminum with internal reinforcement of

structural steel member.

B. Swing Doors:  Glazed aluminum, medium stile.
1. Thickness:  1-3/4 inches.
2. Vertical Stiles:  3-1/2 inches  wide.
3. Bottom Rail:  10 inches wide.
4. Glazing Stops:  Square.
5. Finish:  Same as storefront.

2.04 MATERIALS

A. Extruded Aluminum:  ASTM B221 (ASTM B221M).

B. Sheet Aluminum:  ASTM B209/B209M.

C. Structural Steel Sections:  ASTM A36/A36M; galvanized in accordance with requirements of
ASTM A123/A123M.

D. Structural Supporting Anchors Attached to Structural Steel:  Design for bolted attachment.
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E. Structural Supporting Anchors Attached to Reinforced Concrete Members:  Design for welded
attachment to weld plates embedded in concrete.

F. Fasteners:  Stainless steel.

G. Exposed Flashings:  Aluminum sheet, 20 gauge, 0.032 inch minimum thickness; finish to match
framing members.

H. Concealed Flashings:  Stainless steel, 26 gauge, 0.0187 inch minimum thickness.

I. Sill Flashing Sealant:  Elastomeric, silicone or polyurethane, compatible with flashing material.

J. Sealant for Setting Thresholds:  Non-curing butyl type.

K. Glazing Gaskets:  Type to suit application to achieve weather, moisture, and air infiltration
requirements.

L. Glazing Accessories:  See Section 088000.

M. Touch-Up Primer for Galvanized Steel Surfaces:  SSPC-Paint 20, zinc rich.

2.05 FINISHES

A. Class I Color Anodized Finish:  AAMA 611 AA-M12C22A42 Integrally colored anodic coating
not less than 0.7 mils thick.

B. Color:  Black .

2.06 HARDWARE

A. For each exterior door, include weatherstripping, sill sweep strip, and threshold.

B. Other Door Hardware:  Storefront manufacturer's standard type to suit application.
1. Finish on Hand-Contacted Items:  Polished chrome.
2. For each door, include butt hinges, pivots, push handle, pull handle, exit device, narrow

stile handle latch, and closer.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify dimensions, tolerances, and method of attachment with other work.

B. Verify that storefront wall openings and adjoining water-resistive and/or air barrier seal
materials are ready to receive work of this section.

3.02 INSTALLATION

A. Install wall system in accordance with manufacturer's written instructions.

B. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and
other irregularities.

C. Provide alignment attachments and shims to permanently fasten system to building structure.

D. Align assembly plumb and level, free of warp or twist.  Maintain assembly dimensional
tolerances, aligning with adjacent work.

E. Provide thermal isolation where components penetrate or disrupt building insulation.

F. Install sill flashings.  Turn up ends and edges; seal to adjacent work to form water tight dam.

G. Where fasteners penetrate sill flashings, make watertight by seating and sealing fastener heads
to sill flashing.

H. Install applied muntins in accordance with manufacturer’s written instructions.
1. Coordinate insulation of glazed in muntins with glazing installation.

I. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of
thermal barrier.

J. Set thresholds in bed of sealant and  secure.

K. Install hardware using templates provided.
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L. Touch-up minor damage to factory applied finish; replace components that cannot be
satisfactorily repaired.

3.03 TOLERANCES

A. Maximum Variation from Plumb:  0.06 inch per 3 feet non-cumulative or 0.06 inch per 10 feet,
whichever is less.

B. Maximum Misalignment of Two Adjoining Members Abutting in Plane:  1/32 inch.

3.04 ADJUSTING

A. Adjust operating hardware and sash for smooth operation.

3.05 CLEANING

A. Remove protective material from pre-finished aluminum surfaces.

B. Wash down surfaces with a solution of mild detergent in warm water, applied with soft, clean
wiping cloths, and take care to remove dirt from corners and to wipe surfaces clean.

C. Upon completion of installation, thoroughly clean aluminum surfaces in accordance with AAMA
609 & 610.

3.06 PROTECTION

A. Protect installed products from damage until Date of Substantial Completion.

END OF SECTION  084313
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SECTION 087100
DOOR HARDWARE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Hardware for wood, aluminum, and hollow metal  doors.

B. Hardware for fire-rated doors.

1.02 REFERENCE STANDARDS

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

B. BHMA A156.1 - Standard for Butts and Hinges; 2021.

C. BHMA A156.2 - Bored and Preassembled Locks and Latches; 2017.

D. BHMA A156.4 - Door Controls - Closers; 2019.

E. BHMA A156.5 - Cylinders and Input Devices for Locks; 2020.

F. BHMA A156.7 - Template Hinge Dimensions; 2016.

G. BHMA A156.16 - Auxiliary Hardware; 2018.

H. BHMA A156.18 - Materials and Finishes; 2020.

I. BHMA A156.115 - Hardware Preparation in Steel Doors and Steel Frames; 2016.

J. BHMA A156.115W - Hardware Preparation in Wood Doors with Wood or Steel Frames; 2006.

K. DHI (LOCS) - Recommended Locations for Architectural Hardware for Standard Steel Doors
and Frames; 2004.

L. DHI WDHS.3 - Recommended Locations for Architectural Hardware for Flush Wood Doors;
1993; also in WDHS-1/WDHS-5 Series, 1996.

M. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

N. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2022.

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

P. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; 2022.

Q. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,
Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the manufacture, fabrication, and installation of products that door hardware is
installed on.

B. Sequence installation to ensure utility connections are achieved in an orderly and expeditious
manner.

1.04 SUBMITTALS

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

B. Product Data:  Manufacturer's catalog literature for each type of hardware, marked to clearly
show products to be furnished for this project, and includes construction details, material
descriptions, finishes, and dimensions and profiles of individual components.

C. Shop Drawings - Door Hardware Schedule:  Submit detailed listing that includes each item of
hardware to be installed on each door. Use door numbering scheme as included in Contract
Documents.
1. Prepared by or under supervision of Architectural Hardware Consultant (AHC).
2. Provide complete description for each door listed.
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1.05 DELIVERY, STORAGE, AND HANDLING

A. Package hardware items individually; label and identify each package with door opening code
to match door hardware schedule.

1.06 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Manufacturer's Warranty:  Provide warranty against defects in material and workmanship for
period indicated. Complete forms in Owner's name and register with manufacturer.
1. Closers:  Five years, minimum.
2. Locksets and Cylinders:  Three years, minimum.
3. Other Hardware:  Two years, minimum.

PART 2  PRODUCTS

2.01 DESIGN AND PERFORMANCE CRITERIA

A. Provide specified door hardware as required to make doors fully functional, compliant with
applicable codes, and secure to extent indicated.

B. Provide individual items of single type, of same model, and by same manufacturer.

C. Provide door hardware products that comply with the following requirements:
1. Applicable provisions of federal, state, and local codes.
2. Accessibility:  ADA Standards and ICC A117.1.
3. Applicable provisions of NFPA 101.
4. Fire-Rated Doors:  NFPA 80, listed and labeled by qualified testing agency for fire

protection ratings indicated, based on testing at positive pressure in accordance with
NFPA 252 or UL 10C.

5. Hardware Preparation for Steel Doors and Steel Frames:  BHMA A156.115.
6. Hardware Preparation for Wood Doors with Wood or Steel Frames:  BHMA A156.115W.

D. Fasteners:
1. Provide fasteners of proper type, size, quantity, and finish that comply with commercially

recognized standards for proposed applications.
a. Aluminum fasteners are not permitted.
b. Provide phillips flat-head screws with heads finished to match door surface hardware

unless otherwise indicated.
2. Fire-Rated Applications:  Comply with NFPA 80.

a. Provide wood or machine screws for hinges mortised to doors or frames, strike plates
to frames, and closers to doors and frames.

b. Provide steel through bolts for attachment of surface mounted closers, hinges, or exit
devices to door panels unless proper door blocking is provided.

2.02 HINGES

A. Manufacturers:
1. Basis of Design: Hager Companies: www.hagerco.com/#sle.

B. Hinges:  Comply with BHMA A156.1, Grade 1.
1. Butt Hinges:  Comply with BHMA A156.1 and BHMA A156.7 for templated hinges.

a. Provide hinge width required to clear surrounding trim.
2. Provide hinges on every swinging door.
3. Provide five-knuckle full mortise butt hinges unless otherwise indicated.
4. Provide ball-bearing hinges at each door with closer.
5. Provide non-removable pins on exterior outswinging doors.
6. Provide following quantity of butt hinges for each door:

a. Doors up to 60 inches High:  Two hinges.
b. Doors From 60 inches High up to 90 inches High:  Three hinges.
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2.03 LOCK CYLINDERS

A. Manufacturers:
1. Basis of Design: Schlage, an Allegion brand: www.allegion.com/us/#sle.

B. Lock Cylinders:  Provide key access on outside of each lock, unless otherwise indicated.
1. Provide interchangeable core  type cylinders type matching Owner's standards, Grade 1,

with six or seven pin core imatching Owner's standarrd, and in compliance with BHMA
A156.5 at locations indicated.

2. Provide cylinders from same manufacturer as locking device.
3. Provide cams and/or tailpieces as required for locking devices.

2.04 CYLINDRICAL LOCKS

A. Manufacturers:
1. Basis of Design: Schlage, an Allegion brand: www.allegion.com/us/#sle.

B. Cylindrical Locks (Bored):  Comply with BHMA A156.2, Grade 1, 4000 Series.
1. Bored Hole:  2-1/8 inch diameter.
2. Latchbolt Throw:  1/2 inch, minimum.
3. Backset:  2-3/4 inch unless otherwise indicated.
4. Strikes:  Provide manufacturer's standard strike for each latchset or lockset with strike box

and curved lip extending to protect frame in compliance with indicated requirements.
a. Finish:  To match lock or latch.

5. Trim:  Provide lever handle or pull trim on outside of each lock, unless otherwise indicated.

2.05 CLOSERS

A. Manufacturers; Surface Mounted:
1. Basis of Design: LCN, an Allegion brand: www.allegion.com/us/#sle.

B. Closers:  Comply with BHMA A156.4, Grade 1.
1. Type:  Surface mounted to door.
2. Provide door closer where indicated.

2.06 WALL STOPS

A. Manufacturers:
1. Basis of Design: Hager Companies: www.hagerco.com/#sle.

B. Wall Stops:  Comply with BHMA A156.16, Grade 1 and Resilient Material Retention Test as
described in this standard.
1. Provide wall stops to prevent damage to wall surface upon opening door.
2. Type:  Bumper, concave, wall stop.
3. Material:  Aluminum housing with rubber insert.

2.07 SILENCERS

A. Manufacturers:
1. Basis of Design: Hager Companies: www.hagerco.com/#sle.

B. Silencers:  Provide at equal locations on door frame to mute sound of door's impact upon
closing.
1. Single Door:  Provide three on strike jamb of frame.
2. Pair of Doors:  Provide two on head of frame, one for each door at latch side.
3. Material:  Rubber, gray color.

2.08 FINISHES

A. Finishes:  Provide door hardware of same finish, unless otherwise indicated.
1. Primary Finish: 619. Satin nickel plated, clear coated., material ; BHMA A156.18.

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000

Door Hardware 087100 - 4 

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that doors and frames are ready to receive this work; labeled, fire-rated doors and frames
are properly installed, and dimensions are as indicated on shop drawings.

3.02 INSTALLATION

A. Install hardware in accordance with manufacturer's instructions and applicable codes.

B. Install hardware on fire-rated doors and frames in accordance with applicable codes and NFPA
80.

C. Use templates provided by hardware item manufacturer.

D. Do not install surface mounted items until application of finishes to substrate are fully
completed.

E. Door Hardware Mounting Heights:   Distance from finished floor to center line of hardware item.
 As indicated in following list; unless noted otherwise in Door Hardware Schedule or on
drawings.
1. For Steel Doors and Frames:  Install in compliance with DHI (LOCS) recommendations.
2. For Wood Doors:  Install in compliance with DHI WDHS.3 recommendations.

F. Set exterior door thresholds with full-width bead of elastomeric sealant at each point of contact
with floor providing a continuous weather seal; anchor thresholds with stainless steel
countersunk screws.

3.03 ADJUSTING

A. Adjust work under provisions of Section 017000 - Execution and Closeout Requirements.

B. Adjust hardware for smooth operation.

C. Adjust gasketing for complete, continuous seal; replace if unable to make complete seal.

3.04 CLEANING

A. Clean finished hardware in accordance with manufacturer's written instructions after final
adjustments have been made.

B. Clean adjacent surfaces soiled by hardware installation.

C. Replace items that cannot be cleaned to manufacturer's level of finish quality at no additional
cost.

3.05 PROTECTION

A. Protect finished Work under provisions of Section 017000 - Execution and Closeout
Requirements.

B. Do not permit adjacent work to damage hardware or finish.

END OF SECTION  087100
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SECTION 088000
GLAZING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Insulating glass units.

B. Glazing units.

C. Plastic films.

D. Glazing compounds.

1.02 REFERENCE STANDARDS

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; Current Edition.

B. AAMA 800 - Voluntary Specifications and Test Methods for Sealants; 2016.

C. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings -
Safety Performance Specifications and Methods of Test; 2015 (Reaffirmed 2020).

D. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

E. ASTM C864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets,
Setting Blocks, and Spacers; 2005 (Reapproved 2019).

F. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.

G. ASTM C1036 - Standard Specification for Flat Glass; 2021.

H. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;
2018.

I. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016.

J. ASTM C1281 - Standard Specification for Preformed Tape Sealants for Glazing Applications;
2016.

K. ASTM C1376 - Standard Specification for Pyrolytic and Vacuum Deposition Coatings on Flat
Glass; 2021a.

L. ASTM E1300 - Standard Practice for Determining Load Resistance of Glass in Buildings; 2016.

M. ASTM E2190 - Standard Specification for Insulating Glass Unit Performance and Evaluation;
2019.

N. GANA (GM) - GANA Glazing Manual; 2008.

O. GANA (SM) - GANA Sealant Manual; 2008.

P. IGMA TM-3000 - North American Glazing Guidelines for Sealed Insulating Glass Units for
Commercial & Residential Use; 1990 (2016).

Q. NFRC 100 - Procedure for Determining Fenestration Product U-factors; 2020.

R. NFRC 200 - Procedure for Determining Fenestration Product Solar Heat Gain Coefficient and
Visible Transmittance at Normal Incidence; 2020.

S. NFRC 300 - Test Method for Determining the Solar Optical Properties of Glazing Materials and
Systems; 2020.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene a preinstallation meeting one week before starting work of
this section; require attendance by each of the affected installers.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.
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B. Product Data on Insulating Glass Unit and Glazing Unit  Glazing Types:  Provide structural,
physical and environmental characteristics, size limitations, special handling and installation
requirements.

C. Product Data on Glazing Compounds and Accessories:  Provide chemical, functional, and
environmental characteristics, limitations, special application requirements, and identify
available colors.

D. Certificate:  Certify that products of this section meet or exceed specified requirements.

E. Installer's qualification statement.

F. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Perform Work in accordance with GANA (GM), GANA (SM), and IGMA TM-3000  for glazing
installation methods .  Maintain one copy on site. 

1.06 FIELD CONDITIONS

A. Do not install glazing when ambient temperature is less than 40 degrees F.

B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing
compounds.

1.07 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Insulating Glass Units:  Provide a ten (10)  year manufacturer warranty to include coverage for
seal failure, interpane dusting or misting, including providing products to replace failed units.

C. Heat Soaked Tempered Glass:  Provide a five (5) year manufacturer warranty to include
coverage for spontaneous breakage of fully tempered glass caused by nickel sulfide (NiS)
inclusions.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Glass Manufacturers:
1. Cardinal Glass Industries :  www.cardinalcorp.com/#sle.
2. Guardian Glass, LLC :  www.guardianglass.com/#sle.
3. Pilkington North America Inc :  www.pilkington.com/na/#sle.
4. Vitro Architectural Glass (formerly PPG Glass) :  www.vitroglazings.com/#sle.
5. Viracon, Inc :  www.viracon.com/#sle.

2.02 PERFORMANCE REQUIREMENTS - EXTERIOR GLAZING ASSEMBLIES

A. Provide type and thickness of exterior glazing assemblies to support assembly dead loads, and
to withstand live loads caused by positive and negative wind pressure acting normal to plane of
glass.
1. Design Pressure:  Calculated in accordance with ASCE 7.
2. Comply with ASTM E1300 for design load resistance of glass type, thickness, dimensions,

and maximum lateral deflection of supported glass.
3. Seismic Loads:  Design and size glazing components to withstand seismic loads and

sway displacement in accordance with the requirements of ASCE 7
4. Provide glass edge support system sufficiently stiff to limit the lateral deflection of

supported glass edges to less than 1/175 of their lengths under specified design load.
5. Glass thicknesses listed are minimum.

B. Weather-Resistive Barrier Seals:  Provide completed assemblies that maintain continuity of
building enclosure water-resistive barrier, vapor retarder, and/or air barrier.
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1. In conjunction with weather barrier related materials described in other sections, as
follows:
a. Thermal Insulation with integrated air barrier: See Section 072100.

C. Thermal and Optical Performance:  Provide exterior glazing products with performance
properties as indicated. Performance properties are in accordance with manufacturer's
published data as determined with the following procedures and/or test methods:
1. Center of Glass U-Value:  Comply with NFRC 100 using Lawrence Berkeley National

Laboratory (LBNL) WINDOW 6.3 computer program.
2. Center of Glass Solar Heat Gain Coefficient (SHGC):  Comply with NFRC 200 using

Lawrence Berkeley National Laboratory (LBNL) WINDOW 6.3 computer program.
3. Solar Optical Properties:  Comply with NFRC 300 test method.

2.03 GLASS MATERIALS

A. Float Glass:  Provide float glass based glazing unless otherwise indicated.
1. Annealed Type:  ASTM C1036, Type I - Transparent Flat, Class 1 - Clear, Quality - Q3.
2. Kind FT - Fully Tempered Type:  Complies with ASTM C1048.
3. Fully Tempered Safety Glass:  Complies with ANSI Z97.1 or 16 CFR 1201 criteria for

safety glazing used in hazardous locations.

2.04 INSULATING GLASS UNITS

A. Fabricator: Certified by glass manufacturer for type of glass, coating, and treatment involved
and capable of providing specified warranty.

B. Insulating Glass Units:  Types as indicated.
1. Durability:  Certified by an independent testing agency to comply with ASTM E2190.
2. Coated Glass:  Comply with requirements of ASTM C1376 for pyrolytic (hard-coat) or

magnetic sputter vapor deposition (soft-coat) type coatings on flat glass; coated vision
glass, Kind CV; coated overhead glass, Kind CO; or coated spandrel glass, Kind CS.

3. Warm-Edge Spacers:  Low-conductivity thermoplastic with dessicant warm-edge
technology design.
a. Spacer Width:  As required for specified insulating glass unit.
b. Spacer Height:  Manufacturer's standard.

4. Spacer Color:  Black.
5. Edge Seal:

a. Dual-Sealed System:  Provide polyisobutylene sealant as primary seal applied
between spacer and glass panes, and silicone, polysulfide, or polyurethane sealant
as secondary seal applied around perimeter.

b. Color:  Black.
6. Purge interpane space with dry air, hermetically sealed.
7. Capillary Tubes:  Provide tubes from air space for insulating glass units without inert type

gas that have a change of altitude greater than 2500 feet between point of fabrication and
point of installation to permit pressure equalization of air space.
a. Capillary Tubes:  Tubes to remain open and be of length and material type in

accordance with insulating glass fabricator's requirements.

C. Type G1 - Insulating Glass Units:  Vision glass, double glazed.
1. Basis of Design: Vitro Architectural Glass, Solarban 60 Solexia + Clear.
2. Applications:  Exterior glazing unless otherwise indicated.
3. Space between lites filled with air.
4. Outboard Lite:  Heat-strengthened float glass , 1/4 inch  thick , minimum .

a. Provide Fully tempered float glass  where indicated.
b. Tint:  Solexia .
c. Coating:  Low-E (passive type) , on #2 surface.

5. Warm-edge spacer.
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6. Inboard Lite:  Heat-strengthened float glass, fully tempred where indicated, 1/4 inch thick,
minimum.
a. Provide Fully tempered float glass  where indicated.
b. Tint:  Clear.
c. Coating:  Solexia , sputtered on #3 surface.

7. Total Thickness:  1 inch.
8. Thermal Transmittance (U-Value) , Winter Nightime :  0.29 , nominal .
9. Visible Light Transmittance (VLT):  61  percent , nominal .
10. Solar Heat Gain Coefficient (SHGC):  0.32 , nominal .
11. Visible Light Reflectance , Outside :  9  percent , nominal .
12. Glazing Method:  In compliance with GANA (GM), GANA (SM) for installation application

and method, and as recommended in writing by manufacturer.

2.05 GLAZING UNITS

A. Type G-2 - Monolithic Interior Vision Glazing:
1. Applications:  Interior glazing unless otherwise indicated.
2. Glass Type:  Fully tempered  float glass.
3. Tint:  Clear.
4. Thickness:  1/4 inch, nominal.

2.06 PLASTIC FILMS

A. Decorative Plastic Film:  Cast vinyl  type.
1. Application:  Locations as indicated on drawings.
2. Color:  As indicated on Drawings .
3. Thickness Without Liner:  0.002 inch.
4. Width:  2 inch .
5. Manufacturers:

a. Avery Dennison :  www.averydennison.com/#sle.
b. 3M: www.3m.com/#sle

2.07 GLAZING COMPOUNDS

A. Silicone Sealant: Single component; neutral  curing; capable of water immersion without loss of
properties; nonbleeding, nonstaining ; ASTM C920 Type S, Grade NS, Class 25, Uses M, A,
and G;  with cured Shore A hardness range of 15 to 25 ; color as selected .

B. Manufacturers:
1. Bostik Inc :  www.bostik-us.com/#sle.
2. Dow Corning Corporation :  www.dowcorning.com/construction/#sle.Dow Corning

Corporation :  www.dowcorning.com/construction/#sle.
3. Pecora Corporation :  www.pecora.com/#sle.
4. Tremco Commercial Sealants & Waterproofing :  www.tremcosealants.com/#sle.

2.08 ACCESSORIES

A. Setting Blocks:  Elastomeric , with 80 to 90  Shore A durometer hardness ; ASTM C864 Option II .
 Length of 0.1 inch for each square foot  of glazing or minimum 4 inch  by width of glazing rabbet
space minus 1/16 inch  by height to suit glazing method and pane weight and area.

B. Spacer Shims:  Elastomeric or continuous extrusions , 50 to 60  Shore A durometer hardness ;
ASTM C864 Option II .  Minimum 3 inch  long by one half the height of the glazing stop by
thickness to suit application , self adhesive on one face .

C. Glazing Tape, Back Bedding Mastic Type: Preformed, butyl-based, 100 percent solids
compound  with integral resilient spacer rod applicable to application indicated ; 5 to 30 cured
Shore A durometer hardness; coiled on release paper; black color. Complying with ASTM
C1281 and AAMA 800  as indicated below:
1. AAMA 804.3 tape, where indicated.
2. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous pressure
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3. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous
pressure.

D. Glazing Tape: Closed cell polyvinyl chloride (PVC) foam, coiled on release paper over adhesive
on two sides, maximum water absorption by volume of 2 percent, designed for compression of
25 percent to effect an air barrier and vapor retarder seal, complying with AAMA 800. 
1. AAMA 810.1, Type 1, for glazing applications in which tape acts as the primary sealant.  
2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination with a

full bead of liquid sealant.

E. Glazing Splines:  Resilient silicone extruded shape to suit glazing channel retaining slot; ASTM
C864 Option II; color black.

F. Glazing Clips:  Manufacturer's standard type.

PART 3  EXECUTION

3.01 VERIFICATION OF CONDITIONS

A. Verify that openings for glazing are correctly sized and within tolerances, including those for
size, squareness, and offsets at corners.

B. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may
impede moisture movement, weeps are clear, and support framing is ready to receive glazing
system.

3.02 PREPARATION

A. Clean contact surfaces with appropriate solvent and wipe dry within maximum of 24 hours
before glazing. Remove coatings that are not tightly bonded to substrates.

B. Seal porous glazing channels or recesses with substrate compatible primer or sealer.

C. Prime surfaces scheduled to receive sealant where required for proper sealant adhesion.

3.03 INSTALLATION, GENERAL

A. .Install glazing using method indicated for application, location, and type of installation in
compliance with GANA (GM), written instructions of glass, gaskets, and other glazing material
manufacturers, unless more stringent requirements are indicated, including those in glazing
referenced standards.

B. Install glazing in compliance with GANA (GM), written instructions of glass, gaskets, and other
glazing material manufacturers, unless more stringent requirements are indicated, including
those in glazing referenced standards.

C. Install glazing sealants in accordance with ASTM C1193, GANA (SM), and manufacturer's
instructions.

D. Do not exceed edge pressures around perimeter of glass lites as stipulated by glass
manufacturer.

E. Set glass lites of system with uniform pattern, draw, bow, and similar characteristics.

F. Set glass lites in proper orientation so that coatings face exterior or interior as indicated.

G. Prevent glass from contact with any contaminating substances that may be the result of
construction operations such as, and not limited to the following; weld splatter, fire-safing,
plastering, mortar droppings, etc.

H. Dry Glazing Method - Gasket Glazing
1. Application - Exterior and/or Interior Glazed:  Set glazing infills from either the exterior or

the interior of the building.
2. Place setting blocks at 1/4  points with edge block no more than 6 inch  from corners.
3. Rest glazing on setting blocks and push against fixed stop with sufficient pressure on

gasket to attain full contact.
4. Install removable stops without displacing glazing gasket; exert pressure for full

continuous contact.
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I. Dry Glazing Method - Tape and Gasket Spline Glazing
1. Application - Exterior Glazed:  Set glazing infills from the exterior of the building.
2. Cut glazing tape  to length; install on glazing pane.  Seal corners by butting tape and

sealing junctions with butyl  sealant.
3. Place setting blocks at 1/4  points with edge block no more than 6 inch  from corners.
4. Rest glazing on setting blocks and push against fixed stop with sufficient pressure to attain

full contact.
5. Install removable stops without displacing glazing spline.  Exert pressure for full

continuous contact.
6. Carefully trim protruding tape with knife.

J. Dry Glazing Method - Tape and Tape
1. Application - Interior Glazed: Set glazing infills from the interior of the building.
2. Cut glazing tape to length and set against permanent stops, projecting 1/16 inch  above

sight line.
3. Place setting blocks at 1/4  points with edge block no more than 6 inch  from corners.
4. Rest glazing on setting blocks and push against tape for full contact at perimeter of pane

or unit.
5. Place glazing tape on free perimeter of glazing in same manner described above.
6. Install removable stop without displacement of tape. Exert pressure on tape for full

continuous contact.
7. Clean ends of glazing gaskets with isopropyl alcohol and apply silicone sealant between

abutting glazing gaskets on both interior and exterior of frame and at all corners
8. Carefully trim protruding tape with knife.

K. Wet Glazing Method - Compound and Compound
1. Application - Interior Glazed: Set glazing infills from the interior of the building.
2. Install glazing resting on setting blocks. Install applied stop and center pane by use of

spacer shims at 24 inch  centers, kept 1/4 inch  below sight line.
3. Locate and secure glazing pane using glazers' clips .
4. Fill gaps between glazing and stops with glazing compound until flush with sight line. Tool

surface to straight line.

L. Wet / Dry Glazing Method - Preformed Tape and Sealant
1. Application - Exterior Glazed: Set glazing infills from the exterior of the building.
2. Cut glazing tape to length and set against permanent stops, 3/16 inch  below sight line.

Seal corners by butting tape and dabbing with butyl  sealant.
3. Apply heel bead of butyl  sealant along intersection of permanent stop with frame ensuring

full perimeter seal between glass and frame to complete the continuity of the air and vapor
seal.

4. Place setting blocks at 1/4  points with edge block no more than 6 inch  from corners.
5. Rest glazing on setting blocks and push against tape  and heel bead of sealant  with

sufficient pressure to attain full contact at perimeter of pane or glass unit.
6. Install removable stops, with spacer strips inserted between glazing and applied stops 1/4

inch  below sight lines.
a. Place glazing tape on glazing pane of unit with tape flush with  sight line.

7. Fill gap between glazing and stop with sealant to depth equal to bite of frame on glazing,
but not more than 3/8 inch below sight line.

8. Apply cap bead of sealant along void between the stop and the glazing, to uniform line,
flush with sight line. Tool or wipe sealant surface smooth.

M. Wet / Dry Glazing Method - Tape and Sealant
1. Application - Interior Glazed: Set glazing infills from the interior of the building.
2. Cut glazing tape to length and install against permanent stops, projecting 1/16 inch  above

sight line.
3. Place setting blocks at 1/4  points with edge block no more than 6 inch  from corners.
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4. Rest glazing on setting blocks and push against tape to ensure full contact at perimeter of
pane or unit.

5. Install removable stops, spacer shims inserted between glazing and applied stops at 24
inch  intervals, 1/4 inch  below sight line.

6. Fill gaps between pane and applied stop with sealant to depth equal to bite on glazing, to
uniform and level line.

7. Carefully trim protruding tape with knife.

3.04 CLEANING

A. Remove excess glazing materials from finish surfaces immediately after application using
solvents or cleaners recommended by manufacturers.

B. Remove nonpermanent labels immediately after glazing installation is complete.

C. Clean glass and adjacent surfaces after sealants are fully cured.

D. Clean glass on both exposed surfaces not more than 4 days prior to Date of Substantial
Completion in accordance with glass manufacturer's written recommendations.

3.05 PROTECTION

A. After installation, mark pane with an 'X' by using removable plastic tape or paste; do not mark
heat absorbing or reflective glass units.

B. Remove and replace glass that is damaged during construction period prior to Date of
Substantial Completion.

END OF SECTION  088000
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SECTION 092116
GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Performance criteria for gypsum board assemblies.

B. Metal stud wall framing.

C. Metal channel ceiling framing.

D. Acoustic insulation.

E. Gypsum sheathing.

F. Cementitious backing board.

G. Gypsum wallboard.

H. Joint treatment and accessories.

I. Acoustic (sound-dampening) wall and ceiling board.

1.02 RELATED REQUIREMENTS

A. Section 061000 - Rough Carpentry:  Building framing and sheathing.

B. Section 062000 - Finish Carpentry:  For plywood wall panels.

1.03 REFERENCE STANDARDS

A. AISI S220 - North American Standard for Cold-Formed Steel Nonstructural Framing; 2020.

B. AISI S240 - North American Standard for Cold-Formed Steel Structural Framing; 2015, with
Errata (2020).

C. ANSI A108.11 - American National Standard Specifications for Interior Installation of
Cementitious Backer Units; 2018.

D. ANSI A118.9 - American National Standard Specifications for Test Methods and Specifications
for Cementitious Backer Units; 2019.

E. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

F. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2022.

G. ASTM A1003/A1003M - Standard Specification for Steel Sheet, Carbon, Metallic- and
Nonmetallic-Coated for Cold-Formed Framing Members; 2015.

H. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing
Gypsum Board; 2017 (Reapproved 2022).

I. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light
Frame Construction and Manufactured Housing; 2017.

J. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive
Screw-Attached Gypsum Panel Products; 2020.

K. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board; 2020.

L. ASTM C954 - Standard Specification for Steel Drill Screws for the Application of Gypsum Panel
Products or Metal Plaster Bases to Steel Studs from 0.033 in. (0.84 mm) to 0.112 in. (2.84 mm)
in Thickness; 2022.

M. ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for Application of
Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs; 2022.

N. ASTM C1047 - Standard Specification for Accessories for Gypsum Wallboard and Gypsum
Veneer Base; 2019.
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O. ASTM C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as
Sheathing; 2017.

P. ASTM C1178/C1178M - Standard Specification for Coated Glass Mat Water-Resistant Gypsum
Backing Panel; 2018.

Q. ASTM C1280 - Standard Specification for Application of Exterior Gypsum Panel Products for
Use as Sheathing; 2018.

R. ASTM C1288 - Standard Specification for Fiber-Cement Interior Substrate Sheets; 2017.

S. ASTM C1325 - Standard Specification for Fiber-Mat Reinforced Cementitious Backer Units;
2022.

T. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2017.

U. ASTM C1658/C1658M - Standard Specification for Glass Mat Gypsum Panels; 2019, with
Editorial Revision (2020).

V. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of
Interior Coatings in an Environmental Chamber; 2021.

W. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2022.

X. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions and Elements; 2009 (Reapproved 2016).

Y. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;
2022.

Z. ASTM E413 - Classification for Rating Sound Insulation; 2022.

AA. GA-216 - Application and Finishing of Gypsum Panel Products; 2021.

BB. GA-600 - Fire Resistance and Sound Control Design Manual; 2021.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Conduct a preinstallation meeting  at least one week  prior to the start of
the work of this section; require attendance by all affected installers.

1.05 SUBMITTALS

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

B. Product Data:

C. Shop Drawings:  Indicate special details associated with fireproofing, acoustic seals, and
control join locations .

D. Test Reports:  For stud framing products that do not comply with AISI S220 or ASTM C754,
provide independent laboratory reports showing maximum stud heights at required spacings
and deflections.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications: Member of Steel Stud Manufacturers Association (SSMA):
www.ssma.com/#sle or of Supreme Steel Framing System Association (SSFSA):
www.ssfsa.com/#sle.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Store gypsum products and accessories indoors and keep above freezing. Elevate boards
above floor, on nonwicking supports, in accordance with manufacturer's recommendations.

B. Store metal products to prevent corrosion.

PART 2  PRODUCTS

2.01 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C840 and GA-216.
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B. Interior Partitions:  Where sound control assemblies are indicated, provide completed
assemblies with the following characteristics:
1. Acoustic Attenuation:  STC of 45  calculated in accordance with ASTM E413, based on

tests conducted in accordance with ASTM E90.

C. Shaft Walls at HVAC Shafts:  Provide completed assemblies with the following characteristics:
1. Air Pressure Within Shaft:  Sustained loads of 5 lbf/sq ft with maximum mid-span

deflection of L/240.
2. Acoustic Attenuation:  STC of 35-39 calculated in accordance with ASTM E413, based on

tests conducted in accordance with ASTM E90.

D. Fire-Resistance-Rated Assemblies: Provide completed assemblies as indicated on Drawings
and complying with applicable code.

2.02 METAL FRAMING MATERIALS

A. Steel Sheet:  ASTM A1003/A1003M, subject to the ductility limitations indicated in AISI S240.

B. Manufacturers - Metal Framing, Connectors, and Accessories:
1. ClarkDietrich :  www.clarkdietrich.com/#sle.
2. Marino :  www.marinoware.com/#sle.
3. R-stud, LLC :  www.rstud.com/#sle.
4. SCAFCO Corporation :  www.scafco.com/#sle.
5. Steel Construction Systems :  www.steelconsystems.com/#sle.
6. Supreme Steel Framing System Association; :  www.ssfsa.com//#sle.

C. Nonstructural Framing System Components:  AISI S220; galvanized sheet steel, of size and
properties necessary to comply with ASTM C754 for the spacing indicated, with maximum
deflection of wall framing of L/120 at 5 psf.
1. Studs:  C-shaped with knurled or embossed faces.
2. Runners:  U shaped, sized to match studs.
3. Ceiling Channels:  C-shaped.
4. Furring Members:  Hat-shaped sections, minimum depth of 7/8 inch.
5. Resilient Furring Channels:  Single or double leg configuration; 1/2 inch channel depth.

D. Area Separation Wall Studs and Accessories:  AISI S220; galvanized sheet steel, of size and
properties necessary to comply with specified performance requirements.

E. Partition Head To Structure Connections:  Provide track fastened to structure with legs of
sufficient length to accommodate deflection, for friction fit of studs cut short and fastened as
indicated on drawings.

F. Deflection and Firestop Track:  Intumescent strip factory-applied to track flanges expands when
exposed to heat or flames to provide a perimeter joint seal.

G. Preformed Top Track Firestop Seal:
1. Provide components UL-listed for use in UL-listed fire-resistance-rated head of partition

joint systems of fire rating and movement required .

H. Non-structural Framing Accessories:
1. Ceiling Hangers: Type and size as specified in ASTM C754 for spacing required.
2. Partial Height Wall Framing Support:  Provides stud reinforcement and anchored

connection to floor.
a. Materials:  ASTM A36/A36M formed sheet steel support member with factory-welded

ASTM A1003/A1003M steel plate base.
3. Framing Connectors:  ASTM A653/A653M G90 galvanized steel clips; secures cold rolled

channel to wall studs for lateral bracing.

I. Grid Suspension Systems:  Steel grid system of main tees and support bars connected to
structure using hanging wire.
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2.03 BOARD MATERIALS

A. Manufacturers - Gypsum-Based Board:
1. American Gypsum Company :  www.americangypsum.com/#sle.
2. CertainTeed Corporation :  www.certainteed.com/#sle.
3. Georgia-Pacific Gypsum :  www.gpgypsum.com/#sle.
4. National Gypsum Company :  www.nationalgypsum.com/#sle.
5. PABCO Gypsum :  www.pabcogypsum.com/#sle.
6. USG Corporation :  www.usg.com/#sle.

B. Gypsum Wallboard:  Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to
minimize joints in place; ends square cut.
1. Application:  Use 1/2 inch thick gypsum board for vertical surfaces, unless otherwise

indicated.
a. General:

1) Thickness: 5/8 inch.
2) Long Edges: Tapered.  

b. Gypsum Board, Type X:
1) Thickness: 5/8 inch.  
2) Long Edges: Tapered.  

2. Glass mat faced gypsum panels, as defined in ASTM C1658/C1658M, suitable for paint
finish, of the same core type and thickness may be substituted for paper-faced board.
a. Core: 1/2 inch, regular type 5/8 inch, Type  X.  
b. Long Edges: Tapered.
c. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
d. Use where indicated on Drawings.

3. Gypsum Board, Type C; Manufactured to have increased fire-resistive capability.
a. Thickness: As required by fire-resistance-rated assembly indicated on Drawings.  
b. Long Edges: Tapered.

C. Backing Board For Wet Areas:  One of the following products:
1. Application:  Surfaces behind tile in wet areas including tub and shower surrounds and

shower ceilings .
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
3. ANSI Cement-Based Board:  Non-gypsum-based; aggregated Portland cement panels

with glass fiber mesh embedded in front and back surfaces complying with ANSI A118.9
or ASTM C1325.
a. Thickness:  1/2 inch.

4. ASTM Cement-Based Board:  Non-gypsum-based, cementitious board complying with
ASTM C1288.
a. Thickness:  1/2 inch.

5. Glass Mat Faced Board:  Coated glass mat water-resistant gypsum backing panel as
defined in ASTM C1178/C1178M.
a. Regular Type:  Thickness 1/2 inch.

D. Ceiling Board: Special sag resistant gypsum ceiling board as defined in ASTM C1396/C1396M;
sizes to minimize joints in place; ends square cut.
1. Application: Ceilings, unless otherwise indicated.
2. Thickness: 1/2 inch.
3. Edges: Tapered.

E. Acoustical Sound Dampening Wall and Ceiling Board:  Two layers of heavy paper-faced, high-
density gypsum board separated by a viscoelastic polymer layer and capable of achieving STC
rating of 50 or more in typical stud wall assemblies as calculated in accordance with ASTM
E413 and when tested in accordance with ASTM E90.
1. Thickness: 5/8 inch .
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2. Long Edges:  Tapered.
3. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
4. Products:

a. CertainTeed Corporation; SilentFX Quick Cut Type X Gypsum Board:
 www.certainteed.com/#sle.

b. Pabco Gypsum; Quiet Rock: https://quietrock.com/

F. Exterior Sheathing Board:  Sizes to minimize joints in place; ends square cut.
1. Application:  Exterior sheathing, unless otherwise indicated.
2. Glass Mat Faced Sheathing:  Glass mat faced gypsum substrate as defined in ASTM

C1177/C1177M.
3. Core Type: Regular and Type X, as indicated.
4. Type X Thickness:  5/8 inch.
5. Regular Board Thickness:  5/8 inch .
6. Edges: Square.

2.04 GYPSUM BOARD ACCESSORIES

A. Acoustic Insulation:  ASTM C665 ; preformed glass fiber, friction fit type, unfaced.

B. Sound Isolation Tape:  Elastomeric foam tape for sound decoupling.
1. Surface Burning Characteristics:  Provide assemblies with flame spread index of 75 or

less and smoke developed index of 450 or less, when tested in accordance with ASTM
E84.

2. Tape Thickness:  1/4 inch.

C. Sound Control Putty Pads:  At outlet boxes.
1. Sound Transmission Class (STC):  Minimum of 49 , calculated in accordance with ASTM

E413, based on tests conducted in accordance with ASTM E90.
2. Fire Resistance:  Where fire-resistance rating is specified for the wall in which the

acoustical shielding membrane is mounted, provide assemblies that have been tested in
accordance with ASTM E119 for the same rating as the wall.

3. Products:
a. Paabco Gypsum, QuietPutty Acoustical Putty.

D. Acoustic Sealant:  Acrylic emulsion latex or water-based elastomeric sealant; do not use
solvent-based non-curing butyl sealant.
1. Products:

a. Franklin International, Inc; Titebond GREENchoice Professional Acoustical Smoke
and Sound Sealant:  www.titebond.com/#sle.

b. Liquid Nails, a brand of PPG Architectural Coatings :  www.liquidnails.com/#sle.
c. Pabco Gypsum, QuietSeal Pro Accoustical Sealant.
d. Specified Technologies Inc; Smoke N Sound Acoustical Sealant:

 www.stifirestop.com/#sle.

E. Beads, Joint Accessories, and Other Trim :  ASTM C1047, rolled zinc , unless noted otherwise.
1. Corner Beads:  Low profile, for 90 degree outside corners.
2. Expansion Joints:

a. Type:  V-shaped metal with factory-installed protective tape.

F. Joint Materials:  ASTM C475/C475M and as recommended by gypsum board manufacturer for
project conditions.
1. Paper Tape: 2 inch wide, creased paper tape for joints and corners, except as otherwise

indicated , for interior gypsum board applications.
2. For tile backing panels: As recommend in writing by panel manufacturer
3. Joint Compound: Drying type, all purpose.

a. For fill coat and finish coat.
b. For Skim coat, level 5 finish.
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1) Alternate: High-build interior coating products designed for application by airless
sprayer

4. Joint Compound: Setting type, taping compound.
a. For prefilling at open joints and damaged surface areas, embedding tape and first

coat on joints fasteners, and trim flanges.
5. Joint Compound for Tile Backing Panels: as recommended in writing  by panel

manufacturer.

G. Screws for Fastening of Gypsum Panel Products to Cold-Formed Steel Studs Less than 0.033
inches in Thickness and Wood Members:  ASTM C1002; self-piercing tapping screws,
corrosion-resistant.

H. Screws for Fastening of Gypsum Panel Products to Steel Members from 0.033 to 0.112 inch in
Thickness:  ASTM C954; steel drill screws, corrosion-resistant.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.

3.02 FRAMING INSTALLATION

A. Metal Framing:  Install in accordance with AISI S220 and manufacturer's instructions.

B. Suspended Ceilings and Soffits:  Space framing and furring members as indicated.
1. Level ceiling system to a tolerance of 1/1200.
2. Laterally brace entire suspension system.
3. Install bracing as required at exterior locations to resist wind uplift.

C. Studs:  Space studs at 16 inches on center unless otherwise noted on Drawings.
1. Extend partition framing to structure where indicated and to ceiling in other locations.
2. Partitions Terminating at Ceiling:  Attach ceiling runner securely to ceiling track in

accordance with manufacturer's instructions.
3. Partitions Terminating at Structure:  Attach extended leg top runner to structure, maintain

clearance between top of studs and structure, and brace both flanges of studs with
continuous bridging.

D. Openings:  Reinforce openings as required for weight of doors or operable panels, using not
less than double studs at jambs.  

E. Standard Wall Furring: Install at concrete and masonry  walls scheduled to receive gypsum
board, not more than 4 inches  from floor and ceiling lines and abutting walls. Secure in place
on alternate channel flanges at maximum 24 inches  on center.
1. Orientation:  Horizontal.
2. Spacing:  As indicated.

F. Acoustic Furring:  Install resilient channels at maximum 24 inches on center.  Locate joints over
framing members.

G. Resilient Sound Isolation Clips:  Install resilient sound isolation clips, and where applicable,
associated furring sections and channels, in accordance with clip manufacturer's written
instructions.

H. Furring for Fire-Resistance Ratings:  Install as required for fire-resistance ratings indicated and
to GA-600 requirements.

I. Blocking:  Install mechanically fastened steel sheet or steel channel blocking   for support of:
1. Framed openings.
2. Wall-mounted cabinets.
3. Plumbing fixtures.
4. Toilet partitions.
5. Toilet accessories.
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3.03 ACOUSTIC ACCESSORIES INSTALLATION

A. Acoustic Insulation:  Place tightly within spaces, around cut openings, behind and around
electrical and mechanical items within partitions, and tight to items passing through partitions.

B. Sound Isolation Tape:  Apply to vertical studs and top and bottom tracks/runners in accordance
with manufacturer's instructions.

C. Sound Control Putty Pads: Install at outlet boxes and according to manufacturer's written
instructions.
1. Coordinate installation with requirements in Division 26

D. Acoustic Sealant:  Install in accordance with manufacturer's instructions.

3.04 BOARD INSTALLATION

A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt end
joints, especially in highly visible locations.

B. Single-Layer Nonrated: Install gypsum board perpendicular to framing , with ends and edges
occurring over firm bearing.

C. Fire-Resistance-Rated Construction:  Install gypsum board in strict compliance with
requirements of assembly listing.

D. Exterior Sheathing:  Comply with ASTM C1280. Install sheathing vertically, with edges butted
tight and ends occurring over firm bearing.

E. Cementitious Backing Board:  Install over steel framing members and plywood substrate where
indicated, in accordance with ANSI A108.11 and manufacturer's instructions.

F. Installation on Metal Framing:  Use screws for attachment of gypsum board .

3.05 INSTALLATION OF TRIM AND ACCESSORIES

A. Control Joints: Place control joints according to ASTM C840 and consistent with lines of
building spaces.
1. Not more than 30 feet apart on walls and ceilings over 50 feet long.

B. Corner Beads:  Install at external corners, using longest practical lengths.  

3.06 JOINT TREATMENT

A. Paper Faced Gypsum Board:  Use paper joint tape, embed with drying type joint compound
and finish with drying type joint compound.

B. Finish gypsum board in accordance with levels defined in ASTM C840, as follows:
1. Level 5:  Walls and ceilings to receive semi-gloss or gloss paint finish and other areas

specifically indicated.
2. Level 4:  Walls and ceilings to receive paint finish or wall coverings, unless otherwise

indicated.
3. Level 3: Where indicated on Drawings.
4. Level 2:  In utility areas, behind cabinetry, and on backing board to receive tile finish.
5. Level 1:  Fire-resistance-rated wall areas above finished ceilings, whether or not

accessible in the completed construction.
6. Finish glass-mat faced panels and cement back units according to manufacturer’s written

instructions.

C. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to
receive finishes.
1. Feather coats of joint compound so that camber is maximum 1/32 inch.

D. Where Level 5 finish is indicated, spray apply high build drywall surfacer over entire surface
after joints have been properly treated; achieve a flat and tool mark-free finish.
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3.07 TOLERANCES

A. Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 10 feet
in any direction.

END OF SECTION  092116
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SECTION 093000
TILING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Tile for wall applications.

B. Cementitious backer board as tile substrate.

1.02 RELATED REQUIREMENTS

A. Section 123600 - Countertops: Gauged porcelain panels used for countertops. 

1.03 REFERENCE STANDARDS

A. ANSI A108.1a - American National Standard Specifications for Installation of Ceramic Tile in
the Wet-Set Method, with Portland Cement Mortar; 2017.

B. ANSI A108.1b - American National Standard Specifications for Installation of Ceramic Tile on a
Cured Portland Cement Mortar Setting Bed with Dry-Set or Latex-Portland Cement Mortar;
2017.

C. ANSI A108.1c - Contractor's Option: Installation of Ceramic Tile in the Wet-Set Method with
Portland Cement Mortar or Installation of Ceramic Tile on a Cured Portland Cement Mortar
Setting Bed with Dry-Set or Latex-Portland Cement Mortar; 1999 (Reaffirmed 2021).

D. ANSI A108.2 - American National Standard General Requirements: Materials, Environmental
and Workmanship; 2019.

E. ANSI A108.4 - American National Standard Specifications for Installation of Ceramic Tile with
Organic Adhesive or Water Cleanable Tile-Setting Epoxy Adhesive; 2019.

F. ANSI A108.5 - American National Standard Specifications for Installation of Ceramic Tile with
Dry-Set Portland Cement Mortar or Latex-Portland Cement Mortar; 2021.

G. ANSI A108.6 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant, Water Cleanable Tile-Setting and -Grout Epoxy; 1999 (Reaffirmed 2019).

H. ANSI A108.8 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant Furan Resin Mortar and Grout; 1999 (Reaffirmed 2019).

I. ANSI A108.9 - American National Standard Specifications for Installation of Ceramic Tile with
Modified Epoxy Emulsion Mortar/Grout; 1999 (Reaffirmed 2019).

J. ANSI A108.10 - American National Standard Specifications for Installation of Grout in Tilework;
2017 (Reaffirmed 2022).

K. ANSI A108.11 - American National Standard Specifications for Interior Installation of
Cementitious Backer Units; 2018.

L. ANSI A108.12 - American National Standard for Installation of Ceramic Tile with EGP (Exterior
Glue Plywood) Latex-Portland Cement Mortar; 1999 (Reaffirmed 2019).

M. ANSI A108.13 - American National Standard for Installation of Load Bearing, Bonded,
Waterproof Membranes for Thin-Set Ceramic Tile and Dimension Stone; 2005 (Reaffirmed
2021).

N. ANSI A108.19 - American National Standard Specifications for Interior Installation of Gauged
Porcelain Tiles and Gauged Porcelain Tile Panels/Slabs by the Thin-Bed Method Bonded with
Modified Dry-Set Cement Mortar or Improved Modified Dry-Set Cement Mortar; 2020.

O. ANSI A108.20 - American National Standard Specifications for Exterior Installation of Gauged
Porcelain Tiles and Gauged Porcelain Tile Panels/Slabs; 2020.

P. ANSI A118.7 - American National Standard Specifications for High Performance Cement
Grouts for Tile Installation; 2019.
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Q. ANSI A118.9 - American National Standard Specifications for Test Methods and Specifications
for Cementitious Backer Units; 2019.

R. ASTM C373 - Standard Test Methods for Determination of Water Absorption and Associated
Properties by Vacuum Method for Pressed Ceramic Tiles and Glass Tiles and Boil Method for
Extruded Ceramic Tiles and Non-tile Fired Ceramic Whiteware Products; 2018.

S. TCNA (HB) - Handbook for Ceramic, Glass, and Stone Tile Installation; 2022.

1.04 SUBMITTALS

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

B. Product Data: Provide manufacturers' data sheets on tile, mortar, grout, and accessories.
Include instructions for using grouts and adhesives.

C. Shop Drawings:  Indicate tile layout, patterns, color arrangement, perimeter conditions,
thresholds, and setting details .

D. Installer's Qualification Statement:
1. Submit documentation of National Tile Contractors Association (NTCA) or Tile

Contractors' Association of America (TCAA) accreditation.
2. Submit documentation of completion of apprenticeship and certification programs.

1.05 QUALITY ASSURANCE

A. Installer Qualifications:
1. Company specializing in performing tile installation, with minimum of five years of

documented experience.
a. Accredited Five-Star member of the National Tile Contractors Association (NTCA) or

Trowel of Excellence member of the Tile Contractors' Association of America (TCAA).
2. Installer Certification: One of the following:

a. Ceramic Tile Education Foundation (CTEF):  Certified Tile Installer (CTI).
b. Apprenticeship Program:  Installer has achieved Journeyworker status through an

apprenticeship from the International Union of Bricklayers and Allied Craftworkers
(IUBAC) or a U.S. Department of Labor (DOL)-recognized program.

c. Advanced Certifications for Tile Installers (ACT):  Certification in the installation of
 membranes, mortar bed (mud) floors, mortar (mud) walls, shower receptors, large
format tile, gauged porcelain tile/panels/slabs, and grouts.

d. International Masonry Training and Education Foundation (IMTEF):  Supervisor
Certification Program (SCP).

1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect adhesives from freezing or overheating in accordance with manufacturer's instructions.

1.07 FIELD CONDITIONS

A. Do not install solvent-based products in an unventilated environment.

B. Maintain ambient and substrate temperature above 50 degrees F and below 100 degrees F
during installation and curing of setting materials.

PART 2  PRODUCTS

2.01 TILE

A. General:
1. Conform with ANSI A137.1 standard grade. 
2. Moisture Absorption:  Not more than 0.5 to 3.0 percent as tested in accordance with

ASTM C373.

B. Manufacturers: Subject to compliance with requirements, provide products as indicated on
Drawings or a comparable Architect approved product by one of the following:
1. American Olean Corporation : www.americanolean.com/#sle.
2. Dal-Tile Corporation : www.daltile.com/#sle.
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3. Emser Tile, LLC : www.emser.com/#sle.

2.02 SETTING MATERIALS

A. Provide setting and grout materials from same manufacturer.

B. Manufacturers:
1. ARDEX Engineered Cements :  www.ardexamericas.com/#sle.
2. Bostik Inc :  www.bostik-us.com/#sle.
3. Custom Building Products :  www.custombuildingproducts.com/#sle.
4. H.B. Fuller Construction Products, Inc :  www.tecspecialty.com/#sle.
5. LATICRETE International, Inc :  www.laticrete.com/#sle.

2.03 GROUTS

A. Provide setting and grout materials from same manufacturer.

B. High Performance Polymer Modified Grout:  ANSI A118.7 polymer modified cement grout.
1. Applications:  Use this type of grout where indicated and where no other type of grout is

indicated.
2. Use sanded grout for joints 1/8 inch wide and larger; use unsanded grout for joints less

than 1/8 inch wide.

2.04 ACCESSORY MATERIALS

A. Backer Board:   Cementitious type complying with ANSI A118.9;  high density, glass fiber
reinforced, 7/16 inch thick; 2 inch wide coated glass fiber tape for joints and corners.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that subfloor surfaces are smooth and flat within the tolerances specified for that type of
work and are ready to receive tile.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of
work, are dust-free, and are ready to receive tile.

3.02 PREPARATION

A. Protect surrounding work from damage.

B. Vacuum clean surfaces and damp clean.

C. Seal substrate surface cracks with filler.  Level existing substrate surfaces to acceptable
flatness tolerances.

D. Install backer board in accordance with ANSI A108.11 and board manufacturer's instructions.
 Tape joints and corners, cover with skim coat of setting material to a feather edge.

3.03 INSTALLATION - GENERAL

A. Install tile  and grout in accordance with applicable requirements of ANSI A108.1a through ANSI
A108.20, manufacturer's instructions, and TCNA (HB) recommendations.

B. Lay tile to pattern indicated.  Do not interrupt tile pattern through openings.

C. Cut and fit tile to penetrations through tile, leaving sealant joint space.  Form corners  and bases 
neatly.  Align wall joints. 

D. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size.  Make
grout joints without voids, cracks, excess mortar or excess grout, or too little grout.

E. Form internal angles square and external angles bullnosed.

F. Sound tile after setting.  Replace hollow sounding units.

G. Keep control and expansion joints free of mortar, grout, and adhesive.

H. Prior to grouting, allow installation to completely cure; minimum of 48 hours.

I. Grout tile joints unless otherwise indicated.  
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J. At changes in plane and tile-to-tile control joints, use tile sealant instead of grout, with either
bond breaker tape or backer rod as appropriate to prevent three-sided bonding.

3.04 INSTALLATION - WALL TILE

A. Over cementitious backer units on studs, install in accordance with TCNA (HB) Method W244,
using membrane at toilet rooms and kitchens. Comply with waterproofing manufacturer's
written instructions.

3.05 CLEANING

A. Clean tile and grout surfaces.

3.06 PROTECTION

A. Do not permit traffic over finished floor surface for 4 days after installation.

END OF SECTION  093000
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SECTION 095100
ACOUSTICAL CEILINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Suspended metal grid ceiling system.

B. Acoustical units.

1.02 REFERENCE STANDARDS

A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2022.

C. ASTM C635/C635M - Standard Specification for Manufacture, Performance, and Testing of
Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings; 2022.

D. ASTM C636/C636M - Standard Practice for Installation of Metal Ceiling Suspension Systems
for Acoustical Tile and Lay-In Panels; 2019.

E. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;
2022.

F. ASTM E580/E580M - Standard Practice for Installation of Ceiling Suspension Systems for
Acoustical Tile and Lay-in Panels in Areas Subject to Earthquake Ground Motions; 2022.

G. ASTM E1264 - Standard Classification for Acoustical Ceiling Products; 2022.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed,
sufficient heat is provided, dust generating activities have terminated, and overhead work is
completed, tested, and approved.

B. Do not install acoustical units until after interior wet work is dry.

1.04 SUBMITTALS

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

B. Shop Drawings:  Indicate grid layout and related dimensioning and mechanical and electrical
items installed in the ceiling .

C. Product Data:  Provide data on suspension system components and acoustical units.

D. Evaluation Service Reports:  Show compliance with specified requirements.

E. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions
requiring special attention.

F. Designer's qualification statement.

1.05 QUALITY ASSURANCE

A. Designer Qualifications for Seismic Design:  Perform under direct supervision of a Professional
Structural Engineer experienced in design of this work and licensed at the State in which the
Project is located.

1.06 FIELD CONDITIONS

A. Maintain uniform temperature of minimum 60 degrees F, and maximum humidity of 40 percent
prior to, during, and after acoustical unit installation.
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PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Acoustic Tiles/Panels: Subject to compliance with reuirments, provide product indicated on
Drawings, or a comparable Archiect approvied product by one of the following:
1. Armstrong World Industries, Inc :  www.armstrongceilings.com/#sle.
2. CertainTeed Corporation :  www.certainteed.com/#sle.
3. Rockfon :  www.rockfon.com/#sle.
4. USG Corporation :  www.usg.com/ceilings/#sle.

B. Suspension Systems:
1. Same as for acoustical units.

C. Obtain all components from single source from single manufacturer.

2.02 PERFORMANCE REQUIREMENTS

A. Fire-Resistance Rating: Determined in accordance with test procedures in ASTM E119; where
indicated, for applicable UL (FRD) assembly.

B. Seismic Performance:  Ceiling systems designed to withstand the effects of earthquake
motions determined according to ASCE 7 for Seismic Design Category D, E, or F and
complying with the following:
1. Local authorities having jurisdiction.

2.03 ACOUSTICAL UNITS

A. Acoustical Units - General: Comply with ASTM E1264, Class A, and for type and form
indicated.
1. Provide products as indicated on Drawings.

2.04 SUSPENSION SYSTEM(S)

A. Metal Suspension Systems - General:  Complying with ASTM C635/C635M; die cut and
interlocking components, with perimeter moldings, hold down clips, stabilizer bars, clips, and
splices as required.

B. Metal Suspension Systems - General:  Complying with ASTM C635/C635M; die cut and
interlocking components, with perimeter moldings, hold down clips, stabilizer bars, clips, and
splices as required.
1. Materials:

a. Steel Grid:  ASTM A653/A653M, G30 coating, unless otherwise indicated.

C. Exposed Suspension System: Hot-dipped galvanized steel grid and cap.
1. Provide product as indicated on Drawings.
2. Application(s):  Seismic.
3. Structural Classification:  Heavy-duty , when tested in accordance with ASTM

C635/C635M.
4. Finish: Baked enamel.
5. Color: As indicated on Drawings.

2.05 ACCESSORIES

A. Support Channels and Hangers:  Galvanized steel; size and type to suit application, seismic
requirements, and ceiling system flatness requirement specified.

B. Stand Offs and Caps: Manufacturer's standard fiberglass caps; through-attached to grid with
manufacturer's standard accessories.

C. Hanger Wire: 12 gauge, 0.08 inch galvanized steel wire.

D. Hold-Down Clips:  Manufacturer's standard clips to suit application.

E. Seismic Clips: Manufacturer's standard clips for seismic conditions and to suit application.

F. Perimeter Moldings: Same metal and finish as grid.
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1. Size:  As required for installation conditions and specified Seismic Design Category.

G. Gypsum Board:  Fire rated type; 5/8 inch thick, ends and edges square, paper faced.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that layout of hangers will not interfere with other work.

3.02 PREPARATION

A. Install after major above-ceiling work is complete.

B. Coordinate the location of hangers with other work.

C. Provide hanger clips during steel deck erection.  Provide additional hangers and inserts as
required.

3.03 INSTALLATION - SUSPENSION SYSTEM

A. Install suspension system in accordance with ASTM C636/C636M, ASTM E580/E580M, and
manufacturer's written instructions  and as supplemented in this section.

B. Rigidly secure system, including integral mechanical and electrical components, for maximum
deflection of 1:360.

C. Locate system on room axis according to reflected plan.

D. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions with
other interruptions.
1. Use longest practical lengths.

E. Suspension System, Non-Seismic:  Hang suspension system independent of walls, columns,
ducts, pipes and conduit.  Where carrying members are spliced, avoid visible displacement of
face plane of adjacent members.

F. Seismic Suspension System, Seismic Design Categories D, E, F:  Hang suspension system
with grid ends attached to the perimeter molding on two adjacent walls; on opposite walls,
maintain a 3/4 inch clearance between grid ends and wall.

G. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest
affected hangers and related carrying channels to span the extra distance.

H. Do not support components on main runners or cross runners if weight causes total dead load
to exceed deflection capability.

I. Support fixture loads using supplementary hangers located within 6 inches of each corner, or
support components independently.

J. Do not eccentrically load system or induce rotation of runners.

K. Form expansion joints as detailed.  Form to accommodate plus or minus 1 inch movement.
 Maintain visual closure.

L. Where required, install light fixture boxes constructed of gypsum board above light fixtures in
accordance with fire rated assembly requirements and light fixture ventilation requirements.

3.04 INSTALLATION - ACOUSTICAL UNITS

A. Install acoustical units in accordance with manufacturer's written instructions.

B. Fit acoustical units in place, free from damaged edges or other defects detrimental to
appearance and function.

C. Fit border trim neatly against abutting surfaces.

D. Install acoustical units level, in uniform plane, and free from twist, warp, and dents.

E. Cutting Acoustical Units:
1. Make field cut edges of same profile as factory edges.

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000

Acoustical Ceilings 095100 - 4 

F. Where round obstructions occur, provide preformed closures to match perimeter molding.

G. Install hold-down clips on each panel installed in suspended system to retain panels tight to
grid system; comply with fire rating requirements.

3.05 TOLERANCES

A. Maximum Variation from Flat and Level Surface:  1/8 inch in 10 feet.

B. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads:  2 degrees.

END OF SECTION  095100
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SECTION 096500
RESILIENT FLOORING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Resilient base.

B. Installation accessories.

1.02 RELATED REQUIREMENTS

A. Section 096900 - Access Flooring: Raised access flooring

1.03 REFERENCE STANDARDS

A. ASTM E648 - Standard Test Method for Critical Radiant Flux of Floor-Covering Systems Using
a Radiant Heat Energy Source; 2019a, with Editorial Revision (2020).

B. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring;
2022.

C. ASTM F1861 - Standard Specification for Resilient Wall Base; 2021.

D. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete
Subfloor Using Anhydrous Calcium Chloride; 2022.

E. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor
Slabs Using in situ Probes; 2019a.

F. NFPA 253 - Standard Method of Test for Critical Radiant Flux of Floor Covering Systems Using
a Radiant Heat Energy Source; 2023.

1.04 SUBMITTALS

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

B. Product Data:  Provide data on specified products, describing physical and performance
characteristics; including sizes, patterns and colors available; and installation instructions.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Upon receipt, immediately remove any shrink-wrap and check materials for damage and the
correct style, color, quantity and run numbers.

B. Store all materials off of the floor in an acclimatized, weather-tight space.

C. Maintain temperature in storage area between 55 degrees F and 90 degrees F.

D. Protect roll materials from damage by storing on end.

E. Do not double stack pallets.

1.06 FIELD CONDITIONS

A. Store materials for not less than 48 hours prior to installation in area of installation at a
temperature of 70 degrees F to achieve temperature stability.  Thereafter, maintain conditions
above 55 degrees F.

PART 2  PRODUCTS

2.01 RESILIENT BASE

A. Resilient Base : ASTM F1861, Type TP, rubber, thermoplastic ; style as scheduled .
1. Manufacturers: Subject to compliance with requirements, provide product as indicated on

Drawings, or a comparable Architect approved product by one of the following:
a. Johnsonite, a Tarkett Company :  www.johnsonite.com/#sle.
b. Roppe Corporation : www.roppe.com/#sle.

2. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in
accordance with ASTM E648 or NFPA 253.

3. Height: As indicated in Finishes and Fixture Schedules.
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4. Finish:  Satin.
5. Length:  Roll.
6. Color: As indicated on Drawings.
7. Accessories: Premolded external corners .

2.02 ACCESSORIES

A. Subfloor Filler:  White premix latex; type recommended by adhesive material manufacturer.

B. Primers, Adhesives, and Seam Sealer: Waterproof; types recommended in writing by flooring
manufacturer.

C. Moldings, Transition and Edge Strips: Where indicated on Finish Schedule, provide the
following:
1. Same material as flooring.
2. Metal.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks
that might telegraph through flooring, clean, dry, and free of curing compounds, surface
hardeners, and other chemicals that might interfere with bonding of flooring to substrate.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of
work, are dust-free, and are ready to receive resilient base.

C. Cementitious Subfloor Surfaces:  Verify that substrates are ready for resilient flooring
installation by testing for moisture and alkalinity (pH).
1. Test as Follows:

a. Alkalinity (pH):  ASTM F710.
b. Internal Relative Humidity:  ASTM F2170.
c. Moisture Vapor Emission:  ASTM F1869.

2. Obtain instructions if test results are not within limits recommended by resilient flooring
manufacturer and adhesive materials manufacturer.

3.02 PREPARATION

A. Prepare floor substrates as recommended in writing by flooring and adhesive manufacturers.

B. Remove subfloor ridges and bumps.  Fill minor low spots, cracks, joints, holes, and other
defects with subfloor filler to achieve smooth, flat, hard surface.

C. Prohibit traffic until filler is fully cured.

D. Clean substrate.

3.03 INSTALLATION - GENERAL

A. Starting installation constitutes acceptance of subfloor conditions.

B. Install in accordance with manufacturer's written instructions.

3.04 INSTALLATION - RESILIENT BASE

A. Fit joints tightly and make vertical.  Maintain minimum dimension of 18 inches between joints.

B. Miter internal corners.  At external corners, use premolded units.  At exposed ends, use
premolded units.

C. Install base on solid backing.  Bond tightly to wall and floor surfaces.

D. Scribe and fit to door frames and other interruptions.

3.05 CLEANING

A. Remove excess adhesive from floor, base, and wall surfaces without damage.

B. Clean in accordance with manufacturer's written instructions.
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3.06 PROTECTION

A. Prohibit traffic on resilient flooring for 48 hours after installation.

END OF SECTION  096500
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SECTION 096813
TILE CARPETING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Carpet tile.

1.02 REFERENCE STANDARDS

A. ASTM D2859 - Standard Test Method for Ignition Characteristics of Finished Textile Floor
Covering Materials; 2016 (Reapproved 2021).

B. ASTM E648 - Standard Test Method for Critical Radiant Flux of Floor-Covering Systems Using
a Radiant Heat Energy Source; 2019a, with Editorial Revision (2020).

C. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring;
2022.

D. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete
Subfloor Using Anhydrous Calcium Chloride; 2022.

E. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor
Slabs Using in situ Probes; 2019a.

F. NFPA 253 - Standard Method of Test for Critical Radiant Flux of Floor Covering Systems Using
a Radiant Heat Energy Source; 2023.

1.03 SUBMITTALS

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

B. Product Data:  Provide data on specified products, describing physical and performance
characteristics; sizes, patterns, colors available, and method of installation.

C. Shop Drawings:  Indicate layout of joints.

1.04 FIELD CONDITIONS

A. Store materials in area of installation for minimum period of 24 hours prior to installation.

PART 2  PRODUCTS

2.01 MATERIALS

A. Tile Carpeting :  Tufted  ______ , manufactured in one color dye lot.
1. Product: Provide product as indicated on Drawings.
2. Critical Radiant Flux:  Minimum of 0.22 watts/sq cm, when tested in accordance with

ASTM E648 or NFPA 253.
3. Surface Flammability Ignition:  Pass ASTM D2859 (the "pill test").
4. Maximum Electrostatic Charge:  3 Kv. at 20 percent relative humidity.

2.02 ACCESSORIES

A. Subfloor Filler:  White premix latex; type recommended by flooring material manufacturer.

B. Edge Strips:  As indicated on Drawings , color as selected by Architect .

C. Carpet Tile Adhesive: As recommended in writing by carpet tile manufacturer.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that subfloor surfaces are smooth and flat within tolerances specified for that type of work
and are ready to receive carpet tile.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of
work, are dust-free,  and are ready to receive carpet tile.
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C. Verify that subfloor surfaces are dust-free and free of substances that could impair bonding of
adhesive materials to subfloor surfaces.

D. Cementitious Subfloor Surfaces:  Verify that substrates are ready for flooring installation by
testing for moisture and alkalinity (pH).
1. Test as Follows:

a. Alkalinity (pH):  ASTM F710.
b. Internal Relative Humidity:  ASTM F2170.
c. Moisture Vapor Emission:  ASTM F1869.

2. Obtain instructions if test results are not within limits recommended by flooring material
manufacturer and adhesive materials manufacturer.

E. Verify that required floor-mounted utilities are in correct location.

3.02 PREPARATION

A. Prepare floor substrates as recommended by flooring and adhesive manufacturers.

B. Remove subfloor ridges and bumps.  Fill minor or local low spots, cracks, joints, holes, and
other defects with subfloor filler.

C. Apply, trowel, and float filler to achieve smooth, flat, hard surface.  Prohibit traffic until filler is
cured.

D. Vacuum clean substrate.

3.03 INSTALLATION

A. Starting installation constitutes acceptance of subfloor conditions.

B. Install carpet tile in accordance with manufacturer's instructions.

C. Blend carpet from different cartons to ensure minimal variation in color match.

D. Cut carpet tile clean.  Fit carpet tight to intersection with vertical surfaces without gaps.

E. Lay carpet tile in square pattern, with pile direction parallel to next unit, set parallel to building
lines.

F. Trim carpet tile neatly at walls and around interruptions.

G. Complete installation of edge strips, concealing exposed edges.

END OF SECTION  096813
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SECTION 099113
EXTERIOR PAINTING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface preparation.

B. Field application of paints.

C. Scope:  Finish exterior surfaces exposed to view, unless fully factory-finished and unless
otherwise indicated. 

D. Do Not Paint or Finish the Following Items:
1. Items factory-finished unless otherwise indicated; materials and products having factory-

applied primers are not considered factory finished.
2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, and operating parts of

equipment.
5. Floors, unless specifically indicated.
6. Glass.
7. Concealed pipes, ducts, and conduits.

1.02 RELATED REQUIREMENTS

A. Section 099123 - Interior Painting.

1.03 REFERENCE STANDARDS

A. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current
Edition.

B. SSPC V1 (PM1) - Good Painting Practice:  Painting Manual Volume 1; 2016.

C. SSPC V2 (PM2) - Systems and Specifications:  Steel Structures Painting Manual Volume 2;
2021.

D. SSPC-SP 1 - Solvent Cleaning; 2015, with Editorial Revision (2016).

E. SSPC-SP 2 - Hand Tool Cleaning; 2018.

F. SSPC-SP 3 - Power Tool Cleaning; 2018.

G. SSPC-SP 6 - Commercial Blast Cleaning; 2007.

1.04 SUBMITTALS

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

B. Product Data:  Provide complete list of products to be used, with the following information for
each:
1. Manufacturer's name, product name and/or catalog number, and general product category

(e.g. "alkyd enamel").
2. MPI product number, if applicable (e.g. MPI #47).
3. Cross-reference to specified paint system(s) product is to be used in; include description

of each system.
4. Manufacturer's installation instructions.

C. Samples:  Submit three paper "draw down" samples, 8-1/2 by 11 inches in size, illustrating
range of colors available for each finishing product specified.
1. Where sheen is specified, submit samples in only that sheen.

D. Manufacturer's Instructions:  Indicate special surface preparation procedures.
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E. Maintenance Data:  Submit data including finish schedule showing where each
product/color/finish was used, product technical data sheets, material safety data sheets
(MSDS), care and cleaning instructions, touch-up procedures, repair of painted and finished
surfaces, and color samples of each color and finish used.

1.05 MOCK-UPS

A. See Section 014000 - Quality Requirements, for general requirements for mock-up.

B. Locate where directed by Architect.

C. Mock-up may remain as part of the work.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.07 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the paint product
manufacturer's temperature ranges.

B. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

C. Do not apply exterior paint and finishes during rain or snow, or when relative humidity is outside
the humidity ranges required by the paint product manufacturer.

D. Minimum Application Temperatures for Latex Paints:  50 degrees F for exterior; unless required
otherwise by manufacturer's instructions.

E. Provide lighting level of 80 ft candles measured mid-height at substrate surface.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide paints and finishes from the same manufacturer to the greatest extent possible.
1. If a single manufacturer cannot provide specified products, minor exceptions will be

permitted provided approval by Architect is obtained using the specified procedures for
substitutions.

B. Paints:
1. Behr Process Corporation :  www.behr.com/#sle.
2. PPG Paints :  www.ppgpaints.com/#sle.
3. Sherwin-Williams Company :  www.sherwin-williams.com/#sle.

C. Primer Sealers:  Same manufacturer as top coats.

2.02 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes:  Ready-mixed, unless required to be a field-catalyzed paint.
1. Provide paints and finishes of a soft paste consistency, capable of being readily and

uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

2. Provide materials that are compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on testing
and field experience.

3. For opaque finishes, tint each coat including primer coat and intermediate coats, one-half
shade lighter than succeeding coat, with final finish coat as base color.
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4. Supply each paint material in quantity required to complete entire project's work from a
single production run.

5. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
described explicitly in manufacturer's product instructions.

B. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected
later by Architect from the manufacturer's full line.

C. Colors:  As indicated in Color Schedule .

2.03 PAINT SYSTEMS - EXTERIOR

A. Exterior Surfaces to be Painted, Unless Otherwise Indicated:  Including concrete masonry units
and primed metal .
1. Two top coats and one coat primer.
2. Top Coat(s):  Exterior Light Industrial Coating, Water Based; MPI #161, 163, or 164.

a. Products:
1) Behr Premium Interior/Exterior Direct-To-Metal Paint Eggshell.
2) PPG Paints Pitt-Tech Plus EP DTM Industrial Enamel.
3) Sherwin-Williams Pro Industrial DTM Acrylic.

2.04 PRIMERS

A. Primers:  Provide the following unless other primer is required or recommended by
manufacturer of top coats.
1. Alkali Resistant Water Based Primer; MPI #3.
2. Water Based Primer for Galvanized Metal; MPI #134.

a. Products:
1) Behr Premium Plus Interior/Exterior Multi-Surface Primer and Sealer [No.436].

(MPI #134)
2) PPG Paints Pitt-Tech Plus EP DTM Industrial Primer, 90-1912. (MPI #134)
3) Sherwin-Williams DTM Primer/Finish (MPI #134)

3. Rust-Inhibitive Water Based Primer; MPI #107.
a. Products:

1) Behr Premium Plus Interior/Exterior Multi-Surface Primer and Sealer [No.436].
(MPI #107)

2) PPG Paints Pitt-Tech Plus EP DTM Industrial Primer, 90-108.

2.05 ACCESSORY MATERIALS

A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials as required for final completion of painted surfaces.

B. Patching Material:  Latex filler.

C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION

3.01 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to application.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces for finishing.

D. Seal surfaces that might cause bleed through or staining of topcoat.

E. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate
and bleach. Rinse with clean water and allow surface to dry.

F. Remove dirt, dust, foreign particles, efflorescence, chalk, grease, oil, and other surface
contaminants without damaging surfaces.
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G. Prepare metal surfaces as recommended by the Society for Protective Coatings as indicated in
 SSPC V1 (PM1) or SSPC V2 (PM2) and the applicable cleaning standard as outlined in SSPC-
SP 1, SSPC-SP 2, and SSPC-SP 3.
1. Remove rust from ferrous surfaces according to SSPC-SP 6. 

H. Shop-Primed Surfaces:  Sand and scrape to remove loose primer and other surface
contaminents.  Feather edges to make touch-up patches inconspicuous. Re-prime entire shop-
primed item if necessary.

I. Masonry:

J. Metal Doors to be Painted:  Prime metal door top and bottom edge surfaces.

3.02 APPLICATION

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

B. Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".

C. Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next coat is
applied.

D. Apply each coat to uniform appearance.

E. Dark Colors and Deep Clear Colors:  Regardless of number of coats specified, apply additional
coats until complete hide is achieved.

F. Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and particles just prior
to applying next coat.

G. Wood to Receive Transparent Finishes:  Tint fillers to match wood. Work fillers into the grain
before set. Wipe excess from surface.

H. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed
prior to finishing.

3.03 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.04 PROTECTION

A. Protect finishes until completion of project.

B. Touch-up damaged finishes after Substantial Completion.

END OF SECTION  099113
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SECTION 099123
INTERIOR PAINTING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface preparation.

B. Field application of paints.

C. Scope:  Finish interior surfaces exposed to view, unless fully factory-finished and unless
otherwise indicated.

D. Do Not Paint or Finish the Following Items:
1. Items factory-finished unless otherwise indicated; materials and products having factory-

applied primers are not considered factory finished.
2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, bar code labels, and

operating parts of equipment.
5. Floors, unless specifically indicated.
6. Glass.
7. Concealed pipes, ducts, and conduits.

1.02 RELATED REQUIREMENTS

A. Section 033511 - Concrete Floor Finishes : Polyaspartic concrete sealer used on concrete
floors.

B. Section 099113 - Exterior Painting.

C. Section 099600 - High-Performance Coatings: For inteirior substrates to recieve high
performance coatings.

1.03 REFERENCE STANDARDS

A. ASTM D4258 - Standard Practice for Surface Cleaning Concrete for Coating; 2005
(Reapproved 2017).

B. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and
Wood-Based Materials; 2020.

C. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators
Association; Current Edition.

D. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current
Edition.

E. SSPC-SP 1 - Solvent Cleaning; 2015, with Editorial Revision (2016).

F. SSPC-SP 2 - Hand Tool Cleaning; 2018.

G. SSPC-SP 6 - Commercial Blast Cleaning; 2007.

1.04 SUBMITTALS

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

B. Product Data:  Provide complete list of products to be used, with the following information for
each:
1. Manufacturer's name, full product name and catalog number, and general product

category (e.g., "alkyd enamel").
2. MPI product number, as applicable (e.g., MPI #47).
3. Cross-reference to specified paint system(s) product is to be used in; include description

of each system.
4. Manufacturer's installation instructions.
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5. If proposal of substitutions is allowed under submittal procedures, explanation of
substitutions proposed.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.06 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by the paint product manufacturer.

B. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

C. Minimum Application Temperatures for Paints:  50 degrees F for interiors unless required
otherwise by manufacturer's instructions.

D. Provide lighting level of 80 ft candles measured mid-height at substrate surface.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide paints and finishes used in any individual system from the same manufacturer; no
exceptions.

B. Paints:
1. Behr Process Corporation:  www.behr.com/#sle.
2. Diamond Vogel Paints:  www.diamondvogel.com/#sle.
3. PPG Paints:  www.ppgpaints.com/#sle.
4. Sherwin-Williams Company:  www.sherwin-williams.com/#sle.

C. Primer Sealers:  Same manufacturer as top coats.

D. Substitutions:  See Section 016000 - Product Requirements.

2.02 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes:  Ready-mixed, unless intended to be a field-catalyzed paint.
1. Where MPI paint numbers are specified, provide products listed in Master Painters

Institute Approved Product List, current edition available at www.paintinfo.com, for
specified MPI categories, except as otherwise indicated.

2. Provide paints and finishes of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

3. Provide materials that are compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on testing
and field experience.

4. For opaque finishes, tint each coat including primer coat and intermediate coats, one-half
shade lighter than succeeding coat, with final finish coat as base color.

5. Supply each paint material in quantity required to complete entire project's work from a
single production run.

6. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

B. Flammability:  Comply with applicable code for surface burning characteristics.

C. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected
later by Architect from the manufacturer's full line.

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000

Interior Painting 099123 - 3 

D. Top Coat Sheen:
1. Flat:  MPI gloss level 1; use this sheen for ceilings and other overhead surfaces .
2. Satin:  MPI gloss level 4; use this sheen at all locations unless otherwise indicated.
3. Semi-Gloss:  MPI gloss level 5; use this sheen hollow metal doors and frames, and other

metal surfaces .

2.03 PAINT SYSTEMS - INTERIOR

A. Interior Surfaces to be Painted, Unless Otherwise Indicated:  Including gypsum board .
1. Two top coats and one coat primer.
2. Top Coat(s):  Institutional Low Odor/VOC Interior Latex; MPI #143, 144, 145, 146, 147, or

148.
a. Products:

1) Behr Pro i300 Interior, sheen as indicated on Drawings.
2) PPG Paints Speedhide Zero Interior Latex, 6-4110XI Series, sheen as indicated

on Drawings.
3) Sherwin-Williams ProMar 400 Zero VOC Interior Latex, sheen as indicated on

Drawings.

B. Medium Duty Door/Trim: For surfaces subject to frequent contact by occupants, including
metals and wood :
1. Medium duty applications include doors and door frames .
2. Two top coats and one coat primer.
3. Top Coat(s):  High Performance Architectural Interior Latex; MPI #138, 139, 140, or 141.

a. Products:
1) PPG Paints Pure Performance Interior Latex, 9-510XI Series, Semi-Gloss. (MPI

#141)
2) Sherwin-Williams Pro Industrial Pre-Catalyzed Waterbased Epoxy, Semi-Gloss.

(MPI #141)

C. Medium Duty Vertical and Overhead :  Including uncoated steel, shop primed steel, and
galvanized steel .
1. Two top coats and one coat primer.
2. Top Coat(s):  Interior Epoxy-Modified Latex; MPI #115 or 215.

a. Products:
1) PPG Paints Aquapon WB EP Two-Component Waterborne Epoxy Coating,

gloss as selected by Architect.
2) Sherwin-Williams Waterbased Catalyzed Epoxy, gloss as indicated on

Drawings.

D. Dry Fall: Metals; exposed structure and overhead-mounted services in utilitarian spaces, and
where indicated on Drawings.
1. Shop primer by others.
2. One top coat .
3. Top Coat:  Latex Dry Fall; MPI #118, 155, or 226.

a. Products:
1) Behr Paint BEHR PRO HPC Waterborne Acrylic Dryfall Flat, HP210, (MPI #118)
2) PPG Paints Speedhide Super Tech Water Based Interior Dry-Fog Latex,

6-725XI Series, Flat. (MPI #118)
3) Sherwin-Williams Waterborne Acrylic Dryfall, Flat. (MPI #118)

E. Transparent Finish: Concrete Floors in Service Spaces (Electrical, mechanical, janitorial rooms,
etc).
1. 1 coat stain.
2. Sealer:  Water Based Sealer for Concrete Floors; MPI #99.

a. Products:
1) Behr Premium Wet-Look Sealer Low-Lustre [No.986]. (MPI #99)
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2) PPG Paints Perma-Crete Plex-Seal WB Interior/Exterior Clear Sealer, 4-6200XI,
Satin. (MPI #99)

3) Sherwin-Williams H&C Clarishield Water-Based Wet-Look Concrete Sealer.
(MPI #99)

2.04 PRIMERS

A. Primers:  Provide the following unless other primer is required or recommended by
manufacturer of top coats.
1. Interior Institutional Low Odor/VOC Primer Sealer; MPI #149.

a. Products:
1) Behr Paint Premium Plus Interior All-in-One Primer, 75. (MPI #149)
2) PPG Paints Speedhide Zero Interior Latex Sealer, 6-4900XI. (MPI #149)
3) Sherwin WIlliams ProMar 200 Zero V.O.C. Primer; B28W02600. (MPI #149)

2. Interior/Exterior Latex Block Filler; MPI #4.
a. Products:

1) Behr Paint Behr Pro Block Filler PR50. (MPI #4)
2) PPG Paints Speedhide Masonry Hi Fill Latex Block Filler, 6-15XI . (MPI #4)
3) Sherwin-Williams Loxon Block Surfacer. (MPI #4)

3. Interior Rust-Inhibitive Water Based Primer; MPI #107.
a. Products:

1) Behr Premium Plus Interior/Exterior Multi-Surface Primer and Sealer [No.436].
(MPI #107)

2) PPG Architectural Protective and Marine Coatings Pitt-Tech Ultra ATX 1305
Red Primer 90-1908 (MPI #107)

3) Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer B66W01310 (MPI
#107)

2.05 ACCESSORY MATERIALS

A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials as required for final completion of painted surfaces.

B. Patching Material:  Latex filler.

C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin application of paints and finishes until substrates have been adequately prepared.

B. Verify that surfaces are ready to receive work as instructed by the product manufacturer.

C. Examine surfaces scheduled to be finished prior to commencement of work.  Report any
condition that may potentially affect proper application.

D. Test shop-applied primer for compatibility with subsequent cover materials.

E. Measure moisture content of surfaces using an electronic moisture meter. Do not apply finishes
unless moisture content of surfaces is below the following maximums:
1. Gypsum Wallboard:  12 percent.
2. Interior Wood:  15 percent, measured in accordance with ASTM D4442.
3. Concrete Floors and Traffic Surfaces:  8 percent.

3.02 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to application.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces or finishing.
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D. Seal surfaces that might cause bleed through or staining of topcoat.

E. Concrete:
1. Remove release agents, curing compounds, efflorescence, and chalk.  Do not coat

surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted in
manufacturer's written instructions.

2. Clean surfaces with pressurized water. Use pressure range of 1,500 to 4,000 psi at 6 to
12 inches. Allow to dry.

3. Clean concrete according to ASTM D4258. Allow to dry.

F. Masonry:

G. Concrete Floors and Traffic Surfaces:  Remove contamination, acid etch and rinse floors with
clear water. Verify required acid-alkali balance is achieved. Allow to dry.

H. Gypsum Board:  Fill minor defects with filler compound. Spot prime defects after repair.

I. Galvanized Surfaces:
1. Remove surface contamination and oils and wash with solvent according to SSPC-SP 1.
2. Prepare surface according to SSPC-SP 2.

J. Ferrous Metal:
1. Solvent clean according to SSPC-SP 1.
2. Shop-Primed Surfaces:  Sand and scrape to remove loose primer and rust. Feather edges

to make touch-up patches inconspicuous. Clean surfaces with solvent. Prime bare steel
surfaces. Re-prime entire shop-primed item.

3. Remove rust, loose mill scale, and other foreign substances using methods recommended
in writing by paint manufacturer and blast cleaning according to SSPC-SP 6 Commercial
Blast Cleaning. Protect from corrosion until coated.

K. Wood Surfaces to Receive Opaque Finish:  Wipe off dust and grit prior to priming. Seal knots,
pitch streaks, and sappy sections with sealer. Fill nail holes and cracks after primer has dried;
sand between coats. Back prime concealed surfaces before installation.

L. Wood Doors to be Field-Finished:  Seal wood door top and bottom edge surfaces with clear
sealer.

M. Metal Doors to be Painted:  Prime metal door top and bottom edge surfaces.

3.03 APPLICATION

A. Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".

B. Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next coat is
applied.

C. Apply each coat to uniform appearance in thicknesses specified by manufacturer.

D. Sand wood and metal surfaces lightly between coats to achieve required finish.

E. Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and particles just prior
to applying next coat.

F. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed
prior to finishing.

3.04 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.05 PROTECTION

A. Protect finishes until completion of project.

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000

Interior Painting 099123 - 6 

B. Touch-up damaged finishes after Substantial Completion.

END OF SECTION  099123
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SECTION 099600
HIGH-PERFORMANCE COATINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. High performance coatings.

B. Surface preparation.

1.02 RELATED REQUIREMENTS

A. Section 033511 - Concrete Floor Finishes: Polyaspartic concrete sealer used on concrete
floors.

B. Section 099113 - Exterior Painting.

C. Section 099123 - Interior Painting..

D. Section 096700 - Fluid-Applied Flooring:  High performance fluid-applied epoxy flooring
systems.

1.03 REFERENCE STANDARDS

A. ASTM D4258 - Standard Practice for Surface Cleaning Concrete for Coating; 2005
(Reapproved 2017).

B. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators
Association; Current Edition.

C. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current
Edition.

D. SSPC-SP 1 - Solvent Cleaning; 2015, with Editorial Revision (2016).

E. SSPC-SP 6 - Commercial Blast Cleaning; 2007.

F. SSPC-SP 13 - Surface Preparation of Concrete; 2018.

1.04 SUBMITTALS

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

B. Product Data:  Provide complete list of all products to be used, with the following information for
each:
1. Manufacturer's name, product name and/or catalog number, and general product category

(e.g. "alkyd enamel").
2. MPI product number (e.g. MPI #47), if apploicable.
3. Cross-reference to specified coating system(s) product is to be used in; include

description of each system.
4. Manufacturer's installation instructions.

1.05 MOCK-UPS

A. See Section 014000 - Quality Requirements for general requirements for mock-ups.

B. Provide a mockup of lobby stair coating.

C. Locate where directed.

D. If approved by Architect, mock-up may remain as part of the work.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of coating, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.
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C. Coating Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of
90 degrees F, in ventilated area, and as required by manufacturer's instructions.

1.07 FIELD CONDITIONS

A. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

B. Do not apply exterior coatings during rain or snow, or when relative humidity is outside the
humidity ranges required by the coating product manufacturer.

C. Do not install materials when temperature is below 55 degrees F or above 90 degrees F.

D. Maintain this temperature range, 24 hours before, during, and 72 hours after installation of
coating.

E. Restrict traffic from area where coating is being applied or is curing.

1.08 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Correct defective Work within a five year period after Date of Substantial Completion.

C. Warranty:  Include coverage for bond to substrate.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide high performance coating products from the same manufacturer to the greatest extent
possible.

B. High-Performance Coatings:
1. PPG Paints :  www.ppgpaints.com/#sle.
2. Sika Corporation :  www.sikafloorusa.com/#sle.
3. Sherwin-Williams Company :  www.protective.sherwin-williams.com/industries/#sle.
4. Tnemec Company, Inc :  www.tnemec.com/#sle.
5. Substitutions:  Section 016000 - Product Requirements.

2.02 HIGH-PERFORMANCE COATINGS

A. MPI Standards:  Provide products that comply with MPI standards indicated and are listed in
MPI Approved Products List.

B. Provide coating systems that meet the following minimum performance criteria, unless more
stringent criteria are specified:

2.03 TOP COAT MATERIALS

A. Coatings - General:  Provide complete multi-coat systems formulated and recommended by
manufacturer for the applications indicated, in the thicknesses indicated; number of coats
specified does not include primer or filler coat.

B. Epoxy Coating :
1. Number of coats:  Two.
2. Product Characteristics:
3. Top Coat(s):  Polyamide Epoxy; MPI #77, #177.

a. Sheen:  Semi-Gloss .
b. Products:

1) PPG Paints; Aquapon High Build Polyamide Epoxy, 97-1212 Series, Semi-
Gloss:  www.ppgpaints.com/#sle.

2) Sherwin-Williams; Macropoxy HS:  www.protective.sherwin-williams.com/#sle.

C. Urethane Coating  for steel substrates :
1. Number of Coats:  Two.
2. Top Coat(s):  Polyurethane, Water Based, One or Two-Component.
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3. Top Coat(s):  Acrylic Urethane, Water Based, Two-Component.
a. Sheen: As selected by Architect .
b. Products:

1) Sherwin-Williams; Pro Industrial Waterbased Acrolon 100:
 www.protective.sherwin-williams.com/#sle.

2.04 PRIMERS

A. Primers:  Provide the following unless other primer is required or recommended by coating
manufacturer.
1. Primer Sealer for Cementitious Substrates, Water Based Epoxy .

a. Products:
1) PPG Paints Aquapon WB EP Two-Component Waterborne Epoxy Primer,

98E-46/98E-99 Series:  www.ppgpaints.com/#sle.
2) Tnemec Company, Inc; Series 151 Elasto-Grip FC:  www.tnemec.com/#sle.

2. Rust-Inhibitive, Water Based; MPI #107.
a. Products:

1) PPG Paints; Pitt-Tech Plus Interior/Exterior Waterborne Acrylic Primer Finish EP
DTM Industrial Enamel, 90-1908:  www.ppgpaints.com/#sle. (MPI #107)

2) Rust-Oleum Corporation; HIGH PERFORMANCE ROC Prime:
 www.rustoleum.com/#sle. (MPI #107)

3) Sherwin-Williams; Pro Industrial Pro-Cryl Universal Primer:
 www.protective.sherwin-williams.com/#sle. (MPI #107)

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Do not begin application of coatings until substrates have been properly prepared.

C. Verify that substrate surfaces are ready to receive work as instructed by the coating
manufacturer. Obtain and follow manufacturer's instructions for examination and testing of
substrates.

D. Examine surfaces scheduled to be finished prior to commencement of work. Report any
condition that may potentially affect proper application.

3.02 PREPARATION

A. Protect adjacent surfaces and materials not receiving coating from spatter and overspray; mask
if necessary to provide adequate protection. Repair damage.

B. Clean surfaces of loose foreign matter.

C. Remove substances that would bleed through finished coatings. If unremovable, seal surface
with shellac.

D. Remove finish hardware, fixture covers, and accessories and store.

E. Concrete:
1. Remove release agents, curing compounds, efflorescence, and chalk. Do not coat

surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted in
manufacturer's written instructions.

2. Clean surfaces with pressurized water. Use pressure range of 1,500 to 4,000 psi at 6 to
12 inches. Allow to dry.

3. Clean concrete according to ASTM D4258. Allow to dry.
4. Prepare surface as recommended by coating manufacturer and according to SSPC-SP

13.

F. Masonry:
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1. Remove efflorescence and chalk. Do not coat surfaces if moisture content or alkalinity of
surfaces or if alkalinity of mortar joints exceed that permitted in manufacturer's written
instructions. Allow to dry.

2. Prepare surface as recommended by coating manufacturer.

G. Ferrous Metal:
1. Solvent clean according to SSPC-SP 1.
2. Shop-Primed Surfaces:  Sand and scrape to remove loose primer and rust. Feather edges

to make touch-up patches inconspicuous. Clean surfaces with solvent. Prime bare steel
surfaces. Re-prime entire shop-primed item.

3. Remove rust, loose mill scale, and other foreign substances using methods recommended
in writing by paint manufacturer and blast cleaning according to SSPC-SP 6 "Commercial
Blast Cleaning", and protect from corrosion until coated.

3.03 PRIMING

A. Apply primer to all surfaces, unless specifically not required by coating manufacturer.  Apply in
accordance with coating manufacturer's instructions.

B. Concrete:  Prior to priming, patch with masonry filler to produce smooth surface.

3.04 COATING APPLICATION

A. Apply coatings in accordance with manufacturer's written instructions, to thicknesses specified
and recommendations in MPI - Architectural Painting and Specification Manual.

B. Apply in uniform thickness coats, without runs, drips, pinholes, brush marks, or variations in
color, texture, or finish. Finish edges, crevices, corners, and other changes in dimension with
full coating thickness.

3.05 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

B. Clean surfaces immediately of overspray, splatter, and excess material.

C. After coating has cured, clean and replace finish hardware, fixtures, and fittings previously
removed.

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

3.06 PROTECTION

A. Protect finished work from damage.

3.07 SCHEDULE

A. Steel Substrates:  
1. Pigmented Polyurethane System:  

a. Prime Coat: Primer, rust-inhibitive, water based at 2.0 to 4.0 mils dry, per coat
b. Intermediate Coat: Polyurethane, two-component, pigmented, matching topcoat.
c. Topcoat: Polyurethane, two-component, pigmented, sheen as selected by Architect,

at 2.0 to 4.0 mils dry, per coat.
2.  Application: Interior stair components indicated as painted.

END OF SECTION  099600
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SECTION 101100
VISUAL DISPLAY UNITS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Glass markerboards.

B. Tackable wall panels.

1.02 REFERENCE STANDARDS

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; Current Edition.

B. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings -
Safety Performance Specifications and Methods of Test; 2015 (Reaffirmed 2020).

C. ASTM F793/F793M - Standard Classification of Wall Coverings by Use Characteristics; 2020.

1.03 SUBMITTALS

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

B. Product Data:  Provide manufacturer's data on porcelain enamel steel markerboard, tackboard,
tackboard surface covering, trim, and accessories .

C. Shop Drawings:  Indicate wall elevations, dimensions, joint locations , special anchor details.

D. Samples:  Color charts for selection of color and texture of porcelain enamel steel markerboard,
tackboard surface covering, and trim .

1.04 WARRANTY

A. See Section 017800 - Closeout Submittals, for additional warranty requirements.

B. Provide five year  warranty for markerboard  to include warranty against discoloration due to
cleaning, crazing or cracking, and staining .

PART 2  PRODUCTS

2.01 VISUAL DISPLAY UNITS

A. Magnetic Glass Markerboards:
1. Manufacturers: Subject to compliance with compliance with requirements, provide basis of

design product or a comparable Architect approved product by one of the following:
a. Basis of Design: Clarus Wall-Mounted Glass Writing Boards.
b. Claridge Products and Equipment, Inc :  www.claridgeproducts.com/#sle.
c. GGI - General Glass International :  www.generalglass.com/#sle.
d. Ghent, a GMI Company :  www.ghent.com/#sle.

2. Glass:  Tempered, low iron , 1/4 inch thick , with bevel edges and radiused corners ,
laminated to steel backing sheet for use with magnets . Coated or treated for use as dry
erase board .

3. Glass Finish:  As indicated on Drawings .
4. Steel Backing Sheet Thickness:  24 gauge, 0.0239 inch .
5. Size:  As indicated on drawings.
6. Frame:  No frame .
7. Mounting:  Stainless steel standoffs .
8. Accessories:  Provide magnetic marker tray and magnetic marker holder as selected by

Architecct from manufacturer's full line. .

B. Tackable Wall Panels:  Fabric laminated to fiberboard; Factory-fabricated.
1. Fabric:  Vinyl-coated fabric.
2. Color, Pattern, and Texture:  As selected from manufacturer's full range.
3. Size:  As indicated on drawings.
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2.02 MATERIALS

A. Float Glass:  Provide float-glass-based glazing unless otherwise indicated.
1. Fully Tempered Safety Glass:  Comply with ANSI Z97.1 or 16 CFR 1201 criteria for safety

glazing used in hazardous locations.
2. Thickness:  As indicated.

B. Vinyl-Coated Fabric:  ASTM F793 Category VI.

C. Adhesives:  Type used by manufacturer.

2.03 ACCESSORIES

A. Marker  Tray:  Aluminum , manufacturer's standard profile , molded ends , manufacturer's
standard fastening method , same finish as frame .

B. Mounting Brackets:  Concealed.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that internal wall blocking is ready to receive work and positioning dimensions are as
indicated on shop drawings.

C. Verify flat wall surface for frameless adhesive-applied boards.

3.02 PREPARATION

A. Acclimatize tackable wall panels by removing from packaging in installation area not less than
24 hours before application.

B. Remove switchplates, wall plates, and surface-mounted fixtures where tackable wall paneling is
applied. Reinstall items on completion of installation.

C. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

3.03 INSTALLATION

A. Install boards in accordance with manufacturer's instructions.

B. Install with top of marker tray at 30 inches above finished floor.

C. Secure units level and plumb.

D. Install tackable wall panels in accordance with manufacturer's recommendations on specified
substrates with concealed attachments.

END OF SECTION  101100
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SECTION 101423
PANEL SIGNAGE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Panel signage.

1.02 REFERENCE STANDARDS

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

B. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

1.03 SUBMITTALS

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

B. Product Data:  Manufacturer's product literature for each type of panel sign, indicating styles,
font, foreground and background colors, locations, and overall dimensions of each sign.

C. Shop Drawings:
1. Include dimensions, locations, elevations, materials, text and graphic layout, attachment

details, and schedules.
2. Schedule:  Provide information sufficient to completely define each panel sign for

fabrication, including room number, room name, other text to be applied, sign and letter
sizes, fonts, and colors.
a. When room numbers to appear on signs differ from those on drawings, include the

drawing room number on schedule.
b. When content of signs is indicated to be determined later, request such information

from Owner through Architect at least 2 months prior to start of fabrication; upon
request, submit preliminary schedule.

c. Submit for approval by Owner through Architect prior to fabrication.

D. Samples:  Submit two samples of each type of sign, of size similar to that required for project,
indicating sign style, font, and method of attachment.

E. Manufacturer's qualification statement.

1.04 SITE VISITS

A. Three site visits, minimum. Coordinate wtih Section 101419. 
1. Prior to submission of bid for site assessment and evaluation.
2. Post award for the purposes of meeting with Owners and project manager.
3. Final walk-through and punchlist.

B. Coordinate site visits with Archtect.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Package signs as required to prevent damage before installation.

B. Package room and door signs in sequential order of installation, labeled by floor or building.

C. Store under cover and elevated above grade.

D. Store tape adhesive at normal room temperature.

1.06 FIELD CONDITIONS

A. Do not install tape adhesive when ambient temperature is lower than recommended by
manufacturer.

B. Maintain minimum ambient temperature during and after installation.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Panel Signage: Provde Owner's standard.

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000

Panel Signage 101423 - 2 

2.02 REGULATORY REQUIREMENTS

A. Accessibility Requirements:  Comply with ADA Standards and ICC A117.1 and applicable
building codes, unless otherwise indicated; in the event of conflicting requirements, comply with
the most restrictive requirements.

2.03 PANEL SIGNAGE

A. General: Perform all wayfinding and programming.
1. Programming: Include location plan, message schedule, and/or plots, fire/evacuation

maps and insert graphics.
2. Submit programing ted for approval.

B. Panel Signage :
1. Application:  Room and door signs.
2. Description:  Flat signs with engraved panel media, tactile characters.
3. Sign Size:  As indicated on drawings .
4. Total Thickness:  1/8 inch.
5. Color and Font: As indicated on Drawings
6. Material: Laminated colored plastic engraved through face to expose core as background

color.
a. Where insert components are indicated, provde 0.080 inch thick non-glare acrylic

windows.
7. Tactile Letters: Raised 1/32 inch minimum, subsurface colored PETG.
8. Braille: Grade II, ADA-compliant; acrylic raster beads
9. Accent Bar: Brushed anodized aluminum.

2.04 SIGNAGE APPLICATIONS

A. Room and Door Signs:
1. Office Doors:  Identify with room names and numbers to be determined later, not those

indicated on drawings; provide "window" section for replaceable occupant name.
2. Conference and Meeting Rooms:  Identify with room names and numbers to be

determined later, not those indicated on drawings; provide "window" section with sliding
"In Use/Vacant" indicator.

3. Service Rooms:  Identify with room names and numbers to be determined later, not those
indicated on drawings.

4. Rest Rooms:  Identify with pictograms, the names "MEN" and "WOMEN", room numbers
to be determined later, and braille.

B. Emergency Evacuation Map Panel Signs:
1. Allow for one map per elevator lobby.

2.05 ACCESSORIES

A. Backer: Size and shape of signs mounted to glazing.

B. Concealed Screws:  Noncorroding metal; stainless steel, galvanized steel, chrome plated, or
other.

C. Exposed Screws:  Chrome plated.

D. Tape Adhesive:  Double-sided tape, PVB tape, permanent adhesive.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.

B. Verify that power and data service is correctly sized and located to accommodate panel signs.

C. Notify Architect if conditions are not suitable for installation of signs; do not proceed until
conditions are satisfactory.
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3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install with horizontal edges level.

C. Locate panel signs and mount at heights indicated on drawings and in accordance with ADA
Standards and ICC A117.1.

D. Protect from damage until Substantial Completion; repair or replace damaged items.

3.03 CLOSEOUT ACTIVITIES

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

B. Standards Manual: Provide electronic PDF file to Owner and Architect, incorporating approved
signage, and any changes during construction.
1. Indicated sign type description and designation.
2. Include sign types specified in Section 101419. 
3. Include dimensions, locations, elevations, materials, text and graphic layout, attachment

details, and schedules .

3.04 CLOSEOUT ACTIVITIES

A. Standards Manual: Provide electronic PDF file to Owner and Architect, incorporating approved
signage, and any changes during construction.
1. Indicated sign type description and designation.
2. Include sign types specified in Section 101419. 
3. Include dimensions, locations, elevations, materials, text and graphic layout, attachment

details, and schedules .

END OF SECTION  101423
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SECTION 102600
WALL AND DOOR PROTECTION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Corner guards.

B. Protective wall covering.

1.02 REFERENCE STANDARDS

A. ASTM D256 - Standard Test Methods for Determining the Izod Pendulum Impact Resistance of
Plastics; 2010 (Reapproved 2018).

B. ASTM D543 - Standard Practices for Evaluating the Resistance of Plastics to Chemical
Reagents; 2021.

C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2022.

D. ASTM F476 - Standard Test Methods for Security of Swinging Door Assemblies; 2014.

1.03 SUBMITTALS

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

B. Product Data:  Indicate physical dimensions, features, and anchorage details .

C. Samples:  Submit  samples  illustrating component design, configurations, and finish.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Deliver wall and door protection items in original, undamaged protective packaging.  Label
items to designate installation locations.

B. Protect work from moisture damage.

C. Store products in either horizontal or vertical position, in compliance with manufacturer's
instructions.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Corner Guards (CG1): Provide product as indicated on Drawings, or a comparable product by
one of the following:
1. Construction Specialties, Inc :  www.c-sgroup.com/#sle.
2. Inpro :  www.inprocorp.com/#sle.
3. MDC Interior Solutions :  www.mdcwall.com/#sle.

2.02 PERFORMANCE CRITERIA

A. Impact Strength:  Unless otherwise noted, provide protection products and assemblies that
have been successfully tested for compliance with applicable provisions of ASTM D256 and/or
ASTM F476.

B. Chemical and Stain Resistance:  Unless otherwise noted, provide protection products and
assemblies with chemical and stain resistance complying with applicable provisions of ASTM
D543.

2.03 PRODUCT TYPES

A. Corner Guards - Flush Mounted:
1. Material:  Type 304  stainless steel, No. 4  finish, 16 gauge, 0.0625 inch  thick.
2. Performance:  Resist lateral impact force of 100 lbs at any point without damage or

permanent set.
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3. Surface Burning Characteristics:  Provide assemblies with flame spread index of 25 or
less and smoke developed index of 450 or less, when tested in accordance with ASTM
E84.

4. Width of Wings:  1-1/2 inches .
5. Corner:  Square.
6. Length:  One piece, not exceding four feet high.

B. Adhesives and Primers:  As recommended in wirting by manufacturer.

2.04 FABRICATION

A. Fabricate components with tight joints, corners and seams.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that rough openings, concealed blocking, and anchors are correctly sized and located.

B. Verify that field measurements are as indicated on drawings.

C. Verify that substrate surfaces for adhered items are clean and smooth.
1. Test painted or wall covering surfaces for adhesion in inconspicuous area, as

recommended by manufacturer.  Follow adhesive manufacturer's recommendations for
remedial measures at locations and/or application conditions where adhesion test's results
are unsatisfactory.

D. Start of installation constitutes acceptance of project conditions.

3.02 INSTALLATION

A. Install components in accordance with manufacturer's instructions, level and plumb, secured
rigidly in position to supporting construction.

B. Position corner guard above wall base.

3.03 TOLERANCES

A. Maximum Variation From Required Height:  1/4 inch.

3.04 CLEANING

A. Clean wall and door protection items of excess adhesive, dust, dirt, and other contaminants.

END OF SECTION  102600
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SECTION 104400
FIRE PROTECTION SPECIALTIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fire extinguishers.

B. Fire extinguisher cabinets.

C. Accessories.

1.02 REFERENCE STANDARDS

A. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2013a
(Reapproved 2017).

B. NFPA 10 - Standard for Portable Fire Extinguishers; 2022.

1.03 SUBMITTALS

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

B. Product Data:  Provide extinguisher operational features.

1.04 FIELD CONDITIONS

A. Do not install extinguishers when ambient temperature may cause freezing of extinguisher
ingredients.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Fire Extinguishers and Cabinets:
1. Activar Construction Products Group, Inc. - JL Industries :  www.activarcpg.com/#sle.
2. Kidde, a unit of United Technologies Corp :  www.kidde.com/#sle.
3. Nystrom, Inc :  www.nystrom.com/#sle.
4. Potter-Roemer :  www.potterroemer.com/#sle.
5. Pyro-Chem, a Tyco Business :  www.pyrochem.com/#sle.

2.02 FIRE EXTINGUISHERS

A. Fire Extinguishers - General:  Comply with product requirements of NFPA 10 and applicable
codes, whichever is more stringent.

B. Multipurpose Dry Chemical Type Fire Extinguishers:  Carbon steel tank, with pressure gauge.
1. Class:  A:B:C type.
2. Size:  10 pound .
3. Finish:  Baked polyester powder coat, red color .
4. Temperature range:  Minus 40 degrees F  to 120 degrees F .

2.03 FIRE EXTINGUISHER CABINETS

A. Match existing building standard.

B. Fire Rating:  Listed and labeled in accordance with ASTM E814 requirements for fire resistance
rating of walls where being installed.

C. Cabinet Construction:  Non-fire rated.

D. Fire Rated Cabinet Construction:  One-hour fire rated.

E. Door Glazing:  Tempered  glass, clear, 1/8 inch  thick, and set in resilient channel glazing gasket.

F. Cabinet Mounting Hardware:  Appropriate to cabinet, with pre-drilled holes for placement of
anchors.

G. Finish of Cabinet Exterior Trim and Door:  No.4 - Brushed stainless steel .
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2.04 ACCESSORIES

A. Extinguisher Brackets:  Formed steel, chrome-plated.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify rough openings for cabinet are correctly sized and located.

3.02 INSTALLATION

A. Install in accordance with manufacturer's written instructions.

B. Install cabinets plumb and level in wall openings , as indicated on Drawings.

C. Secure rigidly in place.

D. Place extinguishers in cabinets.

END OF SECTION  104400
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SECTION 122400
WINDOW SHADES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Interior manual roller shades.

1.02 REFERENCE STANDARDS

A. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi; 2015, with Editorial Revision (2021).

B. NFPA 701 - Standard Methods of Fire Tests for Flame Propagation of Textiles and Films; 2019.

C. WCMA A100.1 - Safety of Window Covering Products; 2018.

1.03 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets, including
materials, finishes, fabrication details, dimensions, profiles, mounting requirements, and
accessories.

B. Shop Drawings:  Include shade schedule indicating size, location and keys to details, head,
jamb and sill details, mounting dimension requirements for each product and condition, and
operation direction.

C. Warranty:  Submit sample of manufacturer's warranty and documentation of final executed
warranty completed in Owner's name and registered with manufacturer.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Deliver shades in manufacturer's unopened packaging, labeled to identify each shade for each
opening.

B. Handle and store shades in accordance with manufacturer's recommendations.

1.05 FIELD CONDITIONS

A. Do not install products under environmental conditions outside manufacturer's absolute limits.

1.06 WARRANTY

A. See Section 017800 - Closeout Submittals, for additional warranty requirements.

B. Provide manufacturer's warranty from Date of Substantial Completion, covering the following:
1. Shade Hardware:  One year.
2. Fabric:  One year.
3. Aluminum and Steel Coatings:  One year.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Interior Manually Operated Roller Shades: Subject to compliance requirements, provide basis
of design product indicated on Drawings, or a comporable Architect approved product by one of
the following:
1. Draper, Inc :  www.draperinc.com/#sle.
2. Hunter Douglas Architectural :  www.hunterdouglasarchitectural.com/#sle.
3. Levolor :  www.commercial.levolor.com/#sle.
4. Basis of Design: MechoShade Systems LLC; Mecho/5:  www.mechoshade.com/#sle.

2.02 ROLLER SHADES

A. General:
1. Provide shade system components that are easy to remove or adjust without removal of

mounted shade brackets.
2. Provide shade system that operates smoothly when shades are raised or lowered.
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B. Manually Operated Roller Shades - Basis of Design:  MechoShade Systems LLC; Mecho/5
System; www.mechoshade.com/#sle.
1. Location: Where indicated on Drawings.
2. Description:  Single roller, manually operated fabric window shades.

a. Drop Position:  Regular roll.
b. Roll Direction:  Roll down, closed position is at window sill.
c. Mounting:  Window jamb mounted .
d. Size:  As indicated on drawings.
e. Fabric:  As indicated under Shade Fabric article.

3. Brackets and Mounting Hardware:  As recommended by manufacturer for mounting
indicated and to accommodate shade fabric roll-up size and weight.
a. Material:  Steel, 1/8 inch thick.

4. Roller Tubes:
a. Material:  Extruded aluminum.
b. Size:  As recommended by manufacturer; selected for suitability for installation

conditions, span, and weight of shades.
c. Fabric Attachment:  Utilize extruded channel in tube to accept vinyl spline welded to

fabric edge.  Shade band to be removable and replaceable without removing roller
tube from brackets or inserting spline from the side of the roller tube.

d. Capable of being removed and reinstalled without affecting roller shade limit
adjustments.

5. Hembars:  Designed to maintain bottom of shade straight and flat.
a. Style:  Full wrap fabric covered bottom bar, flat profile with heat sealed closed ends.

6. Clutch Operator:  Manufacturer's standard material and design integrated with
bracket/brake assembly.
a. Provide a permanently lubricated brake assembly mounted on an oil-impregnated

hub with wrapped spring clutch.
b. Brake must withstand minimum pull force of 50 lb in the stopped position.
c. Mount clutch/brake assembly on the support brackets, fully independent of the roller

tube components.
7. Drive Chain:  Continuous loop stainless steel beaded ball chain, 95 lb minimum breaking

strength.  Provide upper and lower limit stops.
a. Chain Retainer:  Chain tensioning device complying with WCMA A100.1.

8. Accessories:
a. Fascia:  Extruded aluminum, size as required to conceal shade mounting, attachable

to brackets without exposed fasteners.
1) Color:  As indicated on Drawings .
2) Profile:  Square.

2.03 SHADE FABRIC

A. Fabric :  Nonflammable, color-fast, impervious to heat and moisture, and able to retain its shape
under normal operation.
1. Performance Requirements:

a. Flammability:  Pass NFPA 701 large and small tests.
b. Fungal Resistance:  No growth when tested according to ASTM G21.

2. Light-filtering Fabric:
a. Material:  Vinyl coated polyester .
b. Openness Factor:  1-2 percent.
c. Color:  As indicated on Drawings .

3. Fabrication:
a. Fabric Orientation:  Railroaded, fabric is turned 90 degrees off the roll.
b. Battens:  Full width of shade, enclose in welded shade fabric pocket.

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000

Window Shades 122400 - 3 

2.04 ROLLER SHADE FABRICATION

A. Field measure finished openings prior to ordering or fabrication.

B. Dimensional Tolerances:  Fabricate shades to fit openings within specified tolerances.
1. Vertical Dimensions:  Fill openings from head to sill with 1/2 inch space between bottom

bar and window stool.
2. Horizontal Dimensions - Inside Mounting:  Fill openings from jamb to jamb.

C. At openings requiring continuous multiple shade units with separate rollers, locate roller joints
at window mullion centers; butt rollers end-to-end.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine finished openings for deficiencies that may preclude satisfactory installation.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

C. Start of installation shall be considered acceptance of substrates.

3.02 PREPARATION

A. Prepare surfaces using methods recommended by manufacturer for achieving best result for
substrate under the project conditions.

B. Coordinate with window installation and placement of concealed blocking to support shades.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions and approved shop drawings, using
mounting devices as indicated.

B. Install in accordance with manufacturer's instructions and approved shop drawings, using
mounting devices as indicated.

C. Adjust level, projection, and shade centering from mounting bracket.  Verify there is no
telescoping of shade fabric.  Ensure smooth shade operation.

3.04 CLEANING

A. Clean soiled shades and exposed components as recommended by manufacturer.

B. Replace shades that cannot be cleaned to "like new" condition.

3.05 PROTECTION

A. Protect installed products from subsequent construction operations.

B. Touch-up, repair, or replace damaged products before Substantial Completion.

END OF SECTION  122400
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SECTION 123600
COUNTERTOPS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Countertops for architectural cabinet work.

B. Sinks molded into countertops.

1.02 RELATED REQUIREMENTS

A. Section 064100 - Architectural Wood Casework.

B. Section 224000 - Plumbing Fixtures:  Sinks , faucets, sprayers and drains.

1.03 REFERENCE STANDARDS

A. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2015.

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2022.

C. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition; 2014, with Errata
(2016).

D. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards; 2021, with Errata.

E. ISFA 3-01 - Classification and Standards for Quartz Surfacing Material; 2013.

F. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.

G. NSI (DSDM) - Dimensional Stone Design Manual, Version VIII; 2016.

H. PS 1 - Structural Plywood; 2009 (Revised 2019).

1.04 SUBMITTALS

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

B. Product Data:  Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Specimen warranty.

C. Shop Drawings:  Complete details of materials and installation ; combine with shop drawings of
cabinets and casework specified in other sections.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Store and dispose of solvent-based materials, and materials used with solvent-based materials,
in accordance with requirements of local authorities having jurisdiction.

1.06 FIELD CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results.  Do not install products under
environmental conditions outside manufacturer's absolute limits.

PART 2  PRODUCTS

2.01 COUNTERTOPS

A. Quality Standard:  Custom Grade, in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS), unless noted otherwise.

B. Plastic Laminate Countertops:  High-pressure decorative laminate (HPDL) sheet bonded to
substrate.
1. Laminate Sheet :  NEMA LD 3, Grade HGL , 0.048 inch  nominal thickness.
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a. Surface Burning Characteristics:  Flame spread index of 25, maximum; smoke
developed index of 450, maximum; when tested in accordance with ASTM E84.

b. Finish: Brushed aluminum .
2. Exposed Edge Treatment: PVC edge-banding, 0.12 inch thick; color to match plastic

laminate,
3. Back and End Splashes:  Same material, same construction.

C. Natural Quartz and Resin Composite Countertops:  Sheet or slab of natural quartz and plastic
resin over continuous substrate.
1. Flat Sheet Thickness:  1-1/4 inch, minimum.
2. Natural Quartz and Resin Composite Sheets, Slabs and Castings:  Complying with ISFA

3-01 and NEMA LD 3; orthophthalic polyester resin, mineral filler, and pigments;
homogenous, non-porous and capable of being worked and repaired using standard stone
fabrication tools; no surface coating; color and pattern consistent throughout thickness.
a. Factory fabricate components to the greatest extent practical in sizes and shapes

indicated; comply with NSI (DSDM).
b. Finish on Exposed Surfaces:  Polished.
c. Color and Pattern:  As indicated on drawings.

3. Other Components Thickness:  3/4 inch, minimum.
4. Back and End Splashes:  Same sheet material, square top; minimum 4 inches high.
5. Fabricate in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS) , Section

11 - Countertops, Custom grade .

2.02 MATERIALS

A. Stainless Steel Sheet:  ASTM A666, Type 304 ; stretcher-leveled.

B. Plywood for Supporting Substrate:  PS 1 Exterior Grade, A-C veneer grade, minimum 5-ply;
minimum 3/4 inch thick; join lengths using metal splines.

C. Adhesives:  Chemical resistant waterproof adhesive as recommended by manufacturer of
materials being joined.

D. Joint Sealant:  Mildew-resistant silicone sealant, white.

2.03 FABRICATION

A. Fabricate tops and splashes in the largest sections practicable, with top surface of joints flush.
1. Join lengths of tops using best method recommended by manufacturer.
2. Fabricate to overhang fronts and ends of cabinets 1 inch except where top butts against

cabinet or wall.
3. Prepare all cutouts accurately to size; replace tops having improperly dimensioned or

unnecessary cutouts or fixture holes.

B. Provide back/end splash wherever counter edge abuts vertical surface unless otherwise
indicated.
1. Secure to countertop with concealed fasteners and with contact surfaces set in waterproof

glue.
2. Height:  4 inches, unless otherwise indicated.

C. Solid Surfacing:  Fabricate tops and wall panels up to 144 inches long in one piece; join pieces
with adhesive sealant in accordance with manufacturer's recommendations and instructions.

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

C. Verify that wall surfaces have been finished and mechanical and electrical services and outlets
are installed in proper locations.
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3.02 PREPARATION

A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

3.03 INSTALLATION

A. Securely attach countertops to cabinets using concealed fasteners.  Make flat surfaces level;
shim where required.

B. Attach plastic laminate countertops using screws with minimum penetration into substrate
board of 5/8 inch.

C. Seal joint between back/end splashes and vertical surfaces.

3.04 TOLERANCES

A. Variation From Horizontal: 1/8 inch in 10 feet, maximum.

B. Offset From Wall, Countertops:  1/8 inch maximum; 1/16 inch minimum.

C. Field Joints:  1/8 inch wide, maximum.

3.05 CLEANING

A. Clean countertops surfaces thoroughly.

3.06 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION  123600
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SECTION 142400
HYDRAULIC ELEVATORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Hydraulic elevator systems.
1. Passenger type.

B. Elevator Maintenance Contract.

1.02 REFERENCE STANDARDS

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

B. AISC 360 - Specification for Structural Steel Buildings; 2016 (Revised 2021).

C. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

D. ASME A17.1 - Safety Code for Elevators and Escalators Includes Requirements for Elevators,
Escalators, Dumbwaiters, Moving Walks, Material Lifts, and Dumbwaiters with Automatic
Transfer Devices; 2019, with Errata (2021).

E. ASME A17.2 - Guide for Inspection of Elevators, Escalators, and Moving Walks Includes
Inspection Procedures for Electric Traction and Winding Drum Elevators, Hydraulic Elevators,
Inclined Elevators, Limited-Use/Limited-Application Elevators, Private Residence Elevators,
Escalators, Moving Walks, and Dumbwaiters; 2020.

F. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

G. ASTM A139/A139M - Standard Specification for Electric-Fusion (Arc)-Welded Steel Pipe (NPS
4 and Over); 2022.

H. ASTM A276/A276M - Standard Specification for Stainless Steel Bars and Shapes; 2017.

I. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2022.

J. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2015.

K. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable; 2021a.

L. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate; 2021a.

M. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2021.

N. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric); 2021.

O. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2022).

P. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.

Q. NEMA MG 1 - Motors and Generators; 2021.

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

S. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2022.

T. PS 1 - Structural Plywood; 2009 (Revised 2019).

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
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1. Coordinate work with other installers to provide conduits necessary for installation of
wiring including but not limited to:

PART 2  PRODUCTS

2.01 HYDRAULIC ELEVATORS

A. Hydraulic Elevator:  Provide holeless dual-rope hydraulic elevator as part of subcontract.
1. Hydraulic Elevator Equipment:

a. Holeless hydraulic with cylinder mounted within hoistway.
b. Basis of Design: Canton Elevator

2. Service Control Type:
a. Standard service control only.

3. Rated Net Capacity:  3000 pounds .
4. Rated Speed:  150 feet per minute .
5. Hoistway Size:  As indicated on drawings (field verify prior to purchasing).
6. Overhead Clearance at Top Floor:  144 inch.
7. Travel Distance: 11 feet, 9 inches.
8. Number of Stops:  As indicated on drawings.
9. Hydraulic Equipment Location:  As indicated on drawings

2.02 COMPONENTS

A. Elevator Equipment:
1. Motors, Hydraulic Equipment, Controllers, Controls, Buttons, Wiring, Devices, and

Indicators:  Comply with NFPA 70.
2. Guide Rails, Cables, Buffers, Attachment Brackets and Anchors:  Design criteria for

components includes safety factors in accordance with applicable requirements of
Elevator Code, ASME A17.1.

3. Buffers: Manufacturer's standard.
4. Lubrication Equipment: Manufacturer's standard.:

B. Electrical Equipment:
1. Motors:  NEMA MG 1.
2. Boxes, Conduit, Wiring, and Devices:  As required by NFPA 70.
3. Spare Conductors:  Provide ten percent in extra conductors and two pairs of shielded

audio cables in traveling cables.
4. Include wiring and connections to elevator devices remote from hoistway. Provide

additional components and wiring to suit machine room layout.

2.03 PERFORMANCE REQUIREMENTS

A. Regulatory Requirements:  Comply with ASME A17.1, applicable local codes, and authorities
having jurisdiction (AHJ) .

B. Accessibility Requirements:  Comply with ADA Standards.

C. Perform structural steel design, fabrication, and installation in accordance with AISC 360.

D. Comply with seismic design requirements in accordance with ASME A17.1, applicable local
codes, and authorities having jurisdiction (AHJ) .
1. Complying with Elevator Safety Requirements for Seismic Risk Zone in accordance with

ASME A17.1, ASCE 7 and other related requirements.
2. Provide earthquake emergency operations in accordance with ASME A17.1 requirements.

E. Perform welding of steel in accordance with AWS D1.1/D1.1M.

F. Fabricate and install door and frame assemblies in accordance with NFPA 80 and in
compliance with requirements of authorities having jurisdiction.

G. Perform electrical work in accordance with NFPA 70.
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2.04 OPERATION  CONTROLS

A. Elevator Controls:
1. Comply with ADA Standards for elevator controls.

B. Interconnect elevator control system with applicable building systems.

2.05 OPERATION CONTROL TYPE

A. Single Automatic (Push Button) Operation Control:  Applies to car in single elevator shaft.
1. Refer to description provided in ASME A17.1.

2.06 EMERGENCY POWER

A. Set-up elevator operation to run with elevator emergency power supply  when the normal
building power supply fails, and in compliance with ASME A17.1 requirements.

B. Emergency Lighting:  Comply with ASME A17.1 elevator lighting requirements.

2.07 MATERIALS

A. Where indicated in contract and shop drawings, materials to comply with the following, as
applicable.
1. Steel Cylinder Casing:  ASTM A139/A139M, Grade A  steel.
2. Rolled Steel Sections, Shapes, Rods:  ASTM A36/A36M.
3. Steel Sheet:  ASTM A1008/A1008M, Designation CS (commercial steel), with matte  finish.
4. Sheet Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, with G90/Z275 

coating.
5. Stainless Steel Sheet:  ASTM A666, Type 304 ; No. 4 Brushed  finish  unless otherwise

indicated .
6. Stainless Steel Bars, Shapes and Moldings:  ASTM A276/A276M, Type 304.
7. Extruded Aluminum:  ASTM B221 (ASTM B221M), natural anodized  finish  unless

otherwise indicated .
8. Aluminum Sheet:  ASTM B209/B209M , 3105 alloy , O temper .
9. Plywood:  PS 1, Structural I, Grade C-D  or better, sanded .
10. Plastic Laminate:  NEMA LD 3, Type HGS,.Type VGS.

B. Stainless Steel Sheet:  ASTM A666, Type 304; No. 4 Brushed finish unless otherwise
indicated.

2.08 CAR AND HOISTWAY ENTRANCES

A. Elevator:
1. Car and Hoistway Entrances :

a. Framed Opening Finish and Material: Brushed stainless steel .
b. Car Door Material: Stainless steel , with rigid sandwich panel construction.
c. Hoistway Door Material: Stainless steel , with rigid sandwich panel construction.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting this work.

B. Verify that hoistway, pit, and machine room  are ready for work of this section.

C. Verify hoistway shaft and openings are of correct size and within tolerance.

D. Verify location and size of machine foundation and position of machine foundation bolts.

E. Verify that electrical power is available and of correct characteristics.

3.02 INSTALLATION

A. Coordinate this work with installation of hoistway wall construction.

B. Install system components, and connect equipment to building utilities.

C. Provide conduit, electrical boxes, wiring, and accessories.
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D. Install hydraulic piping between cylinder and pump unit.

E. Mount machines, motors, and pumps  on vibration and acoustic isolators.
1. Place on structural supports and bearing plates.
2. Securely fasten to building supports.
3. Prevent lateral displacement.

F. Install hoistway, elevator equipment, and components in accordance with approved shop
drawings.

G. Install guide rails to allow for thermal expansion and contraction movement of guide rails.

H. Accurately machine and align guide rails, forming smooth joints with machined splice plates.

I. Install hoistway door sills, frames, and headers in hoistway walls; grout sills in place, set
hoistway floor entrances in alignment with car openings, and align plumb with hoistway.

J. Structural Metal Surfaces:  Clean surfaces of rust, oil or grease; wipe clean with solvent; prime
two coats.

K. Wood Surfaces not Exposed to Public View:  Finish with one coat primer; one coat enamel.

L. Adjust equipment for smooth and quiet operation.

3.03 TOLERANCES

A. Guide Rail Alignment:  Plumb and parallel to each other in accordance with ASME A17.1 and
ASME A17.2.

B. Car Movement on Aligned Guide Rails:  Smooth movement, without any objectionable lateral or
oscillating movement or vibration.

3.04 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.

B. Testing and inspection by regulatory agencies certified in accordance with ASME QEI 1 will be
performed at their discretion.

3.05 ADJUSTING

A. Adjust for smooth acceleration and deceleration of car to minimize passenger discomfort.

B. Adjust with automatic floor leveling feature at each floor landing to reach 1/4 inch maximum
from flush with sill.

3.06 CLEANING

A. Remove protective coverings from finished surfaces.

B. Clean surfaces and components in accordance with manufacturers written instructions.

3.07 PROTECTION

A. Do not permit construction traffic within car after cleaning.

B. Protect installed products until Date of Substantial Completion.

C. Touch-up, repair, or replace damaged products and materials prior to Date of Substantial
Completion.

3.08 MAINTENANCE

A. Provide Initial Maintenance Contract of elevator system and components in accordance with
ASME A17.1 and requirements as indicated for 12 months  from Date of Substantial
Completion.

B. Perform maintenance contract services using competent and qualified personnel under the
supervision and direct employ of the elevator manufacturer or original installer.

C. Examine system components periodically.

D. Include systematic examination, adjustment, and lubrication of elevator equipment.
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E. Perform work without removing cars from use during peak traffic periods.

F. Provide emergency call back service during regular working hours throughout period of this
maintenance contract.

END OF SECTION  142400
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DIVISION 22 – PLUMBING
SECTION 220000

PLUMBING GENERAL REQUIREMENTS
PART 1 - GENERAL
1.01 SCOPE

A. General:
1.  The Bidding Requirements, Contract Requirements, and the General Requirements (Division 

01) of these specifications shall govern all parts of the work.
B. Work Included:

1. Install work in accordance with these specifications and the accompanying plans. Furnish all 
labor, material, and equipment together with all incidental items not specifically shown or 
specified which are required by good practice to provide the complete plumbing systems as 
described.

C. Coordination and Site Visits:
1. This section of the work requires examination of and reference to all architectural, structural, 

utility, and electrical drawings for construction conditions that may affect the work. Inspect 
the building site and existing facilities for verification of existing conditions. Base all 
measurements from established benchmarks. Any discrepancy between actual 
measurements and those indicated, which prevents following good practices or the intent of 
the drawings and specifications, shall be reported to the Architect/Engineer, and work halted 
until instructions are received from the Architect/Engineer.

1.02 CODES, PERMITS, FEES
A. Install all work in accordance with applicable codes and standards. Obtain all required permits; pay 

all required fees including utility connections or extensions, in connection with this portion of the 
construction. Obtain all required certificates of inspection for the work.

PART 2 - PRODUCTS
2.01 MATERIALS AND WORKMANSHIP

A. Materials:
1. All materials and equipment shall be of first quality, new, full size and weight, standard in 

every respect, and suitable for the space required. Use the same manufacturer for products 
of similar class or service, such as valves and pumps. Protect all materials against loss, theft, 
or damage before and after installation.

2. Furnish and install all necessary foundations, supports, pads, bases, and piers required for 
all materials and equipment furnished under this contract.

3. Provide all required firestopping at piping penetrations of fire rated walls, floors, ceilings, and 
roofs. Firestopping shall be 3M Fire Barrier Sealant CP 25WB+ or 3M Fire Barrier Rated 
Foam FIP 1-Step, or approved equal.

4. Provide a heat-expanding fire collar for all non-metallic piping up to 6” size at penetrations of 
fire rated walls, floors, and ceilings per ASTME 814.

B. Workmanship:  
1. All materials and equipment shall be installed in a neat and workmanlike manner by 

competent specialists for each subtrade. Work shall be installed to the satisfaction of the 
Architect/Engineer with unsatisfactory work removed and reinstalled to his satisfaction at no 
extra cost to the Owner.

2. Provide all cutting and patching necessary to install the work specified in this section. 
Patching shall match adjacent surfaces. No structural members shall be cut without the 
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approval of the Architect/Engineer. Provide all sleeves and inserts required before the floors 
and walls are built.

3. Locate all equipment that must be serviced in fully accessible positions. Provide clearance 
for removal of replacement parts and components, and with necessary couplings or flanges 
to remove the component for maintenance.

2.02 SUBMITTALS AND SUBSTITUTIONS
A. Prebid Approval:

1. Manufacturer’s trade names and catalog numbers stated herein are intended to indicate the 
quality of equipment or materials desired. All manufacturers not specifically listed require 
prior approval. Submit catalog data, including specifications, of the proposed equipment to 
the Architect/Engineer for his approval at least 10 calendar days prior to bid opening. Notice 
of such approvals will be published in an addendum. Approval of listed alternate equipment 
manufacturers is for bidding only. Final approval is to be based on requirements of the plans 
and specifications.

B. Submittals:
1. Within thirty days after award of this contract, provide an electronic copy of a complete list of 

all materials and equipment proposed for this project. List shall contain make, type, 
manufacturer's name, and trade designation of all materials and equipment. Submittal shall 
also include manufacturer's complete specification for each item, including ratings, and 
dimensions as required to check space requirements.  The scheduled equipment is the basis 
of design for physical size, etc. Alternate manufacturers shall not exceed the weight or 
physical size.  Any changes to the Architectural, Structural and Mechanical systems due to 
alternate manufactures shall be the responsibility of the Contractor and Supplier. Submittals 
for fixtures, trim, and other plumbing related items, requiring submittals, shall be submitted in 
a single complete package. Individual items will not be reviewed independently unless 
approved by the Engineer.  

2. Approval of submittals shall not relieve the contractor from responsibility for deviations from 
the plans or specifications, unless he has, in writing, called the Architect's /Engineer's 
attention to deviations at the time of submission, and obtained his written approval. Approval 
of submittals does not relieve the contractor from responsibility for errors in shop drawings 
or literature.

C. Equipment Requiring Submittals:
1. Plumbing Fixtures & Trim
2. Valves
3. Cast Iron Soil Piping
4. Pipe Stands

PART 3 - EXECUTION
3.01 ACCESSIBILITY & SAFETY

A. Accessibility:
1. All equipment which must be serviced or operated shall be located in fully accessible position. 

Minor changes from the drawings may be made to allow for better accessibility. All changes 
shall be approved prior to actual installation.

2. Access panels shall be provided if required for accessibility. Access panels to be steel, 
flanged, hinged doors by Cendrex, model AHD, or equal. Size as required for installation. 
Subcontractor shall furnish the required panels to the General Contractor and the required 
location for all access panels, unless otherwise specified in the Architectural specifications. 
Panels shall be installed by the General Contractor.

B. Safety:
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1. No water piping shall run immediately over or within a 3-foot plan view clearance of any 
electrical panel or motor starter. Where piping must be located within these zones, install 
piping inside a conduit to prevent water access to electrical equipment.

3.02 COORDINATION
A. Coordinate all work with the various trades involved to provide a complete and satisfactory 

installation.  The exact details of piping and equipment are not shown. No additional compensation 
will be made for offsets or relocation required in coordination with other trades.

B. Alterations required due to improper supervision by the subcontractor shall be made at no extra 
cost, to the satisfaction of the Architect/Engineer.

3.03 EXCAVATION & BACKFILL
A. Excavate trenches required for underground piping to proper elevation and grade. Provide trenches 

with solid bottoms to allow support of piping along entire length with excavation at bells as required 
for jointing and inspection. Provide repairing of finished surfaces, and all required shoring, bracing, 
pumping, and protection for safety of persons and property. Observe all Local or State Safety 
Codes. Verify that elevations of existing utilities will allow for proper grading of piping connecting to 
existing utilities.

B. Excavation and Backfill shall be in accordance with the requirements of Division 31, of these 
specifications.

3.04 IDENTIFICATION AND CODING
A. General:

1. The Contractor shall use ASME 13 standards for all piping identifications, color coding, and 
compliance.

B. Painting:
1.  All painting of equipment, accessories, and piping shall be furnished and applied under the 

Architectural section of these specifications. All painting shall be completed before any 
identification markings are applied.

C. Piping:
1. Piping shall be labeled with the fluid conveyed and the direction of flow:

a. On both sides of wall or floor penetrations.
b. Once on every straight run of pipe.
c. No more than 20-foot intervals.
d. No more than 10-foot intervals in congested areas.
e. Within 3 feet of each piece of equipment, valve, or control device.

A. Label Color and Size Requirements:
All Piping shall be All pipes, and equipment shall be labeled according to ANSI standard 
A13.1. See table below for examples.

Label Color Schedule Per ANSI A13.1

Water (Heating, chilled, potable, boiler feed, etc.) Green Background with White Letters
Compressed Air Blue Background with White Letters
Natural Gas / Refrigerant / Steam Yellow Background with Black Letters
Fire Suppression Red Background with White Letters
Acid Waste Orange Background with Black Letters
Equipment Labels* Black Background with White Letters

*Label all equipment that is on generator power with a Red Background and White Letters
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Text Height Requirements

Equipment 
Labels

Main Designation
Supplemental Info
Large Equipment w/viewing distances beyond 10 feet

¾” high text minimum
½” high text minimum
3” high text main label

Piping

O.D. of ¾” to 1-¼”
O.D. of 1-½” to 2-⅜”
O.D. of 2-½” to 7-⅞”
O.D. of 8” to 10”
O.D. over 10”

Letter Size: ½” high
Letter Size: ¾” high
Letter Size: 1-¼” high
Letter Size: 2-½” high
Letter Size: 3-½” high

Marker Size: 8” wide
Marker Size: 8” wide
Marker Size: 12” wide
Marker Size: 24” wide
Marker Size: 32” wide

Ceiling 
Labels                                                   Letter height: ½” Minimum

D. Valves:
1. Regardless of size, all valves shall be tagged with a numbered brass tag, 1-1/2 inches by 3 

inches minimum in size and 0.051 inch thick. A valve chart indicating valve tag number, 
location, service, and normal position shall be mounted in a suitable framed and glassed 
cover in the main mechanical room or as directed.  Valve chart shall be duplicated in the 
Maintenance and Operations Manual.

E. Backflow Prevention Devices:
1. Regardless of size, all backflow prevention devices shall be tagged with a numbered brass 

tag, 1-1/2 inches by 3 inches minimum in size and 0.051 inch thick. A backflow prevention 
device chart indicating backflow prevention device tag number, location, and service shall be 
mounted in a suitable framed and glassed cover in the main mechanical room or as directed. 
A backflow prevention device chart shall be duplicated in the Maintenance and Operations 
Manual.

3.05 TESTING
A. Piping:

1. All plumbing piping (drainage, water, gas) shall be tested in accordance with the 
requirements of local adopted plumbing code, latest edition. Other piping systems shall be 
tested hydrostatically to 1.5 times the operating pressure but not less than 100 psi, for a 
minimum period of two hours. If the test pressure falls more than 5 percent during the test 
period, the leak shall be located, repaired, and the test repeated.

2. Piping shall be tested before insulation has been installed. Delicate control mechanisms shall 
be removed during tests to prevent shock damage. The use of chemicals or compounds to 
stop leaks shall not be permitted.

3. A test report shall be submitted for each piping system test. Test report forms are part of 
Specifications Section 220100, or are available from the Engineer.

B. Systems:
1. All plumbing systems shall be tested at the completion of the building to establish that the 

systems operate as specified and required.
3.06 CLEANING AND ADJUSTING

A. Thoroughly clean all parts of the system at the completion of the work. Flush all water circulating 
systems with fresh water and then drain. Clean all strainers and refill system. Adjust all devices for 
proper operation and lubricate all equipment as required. Repaint any painted surface that has 
been damaged.

B. All potable water systems shall be flushed and disinfected after tests are completed.  Disinfection 
shall be in accordance with local municipal and State Plumbing Inspector’s criteria. In lieu of such 
criteria, the following procedure shall be followed for disinfection:
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1. Completely flush system.  Add alkali or acid (hydrochloric) to bring water ph level to between 
7.4 and 7.6.

2. Inject chlorine (liquid, powder, tablet, or gas) throughout the system to obtain 50 to 80 mg/L 
residual.

3. Bleed water from outlets to ensure distribution, and test for residual at a minimum of 15 
percent of the outlets.

4. Maintain disinfection in system for 24 hours.
5. If final disinfectant residual tests less than 25 mg/L, repeat treatment.
6. Flush disinfectant from system until residual is equal to that of incoming water, or 1.0 mg/L.
7. Take samples no sooner than 24 hours after flushing, from 10 percent of the outlets and the 

incoming water.
3.07 PROJECT CLOSEOUT

A. Operations & Maintenance Manual:
The Contractor shall provide an operations and maintenance manual at least thirty days prior to 
completion of work. The manual shall be of the three ring binder type, entitled "Operations and 
Maintenance Manual", with the job name and year of completion also included. O & M manuals 
shall be submitted in a single package. Individual items will not be accepted independently unless 
approved by the Engineer.  The manual shall include, as a minimum:
1. Maintenance instructions for all equipment, including lubrication requirements.
2. Fixture suppliers names, addresses, and telephone numbers.
3. Fixture catalog cuts, ratings tables, model numbers, serial numbers, and accessories.
4. Parts numbers for all replaceable parts.
5. Valve tagging chart as hereinbefore specified.
6. Guarantee letter as specified below.
7. Any additional information required to enable the Owner to properly maintain the building 

plumbing system.
8. After approval of the Operations and Maintenance Manual by the Architect/Engineer, the 

Contractor shall furnish two copies of the manual to the Owner.
B. As-Built-Drawings:

1. Provide two sets of red-line mechanical drawings showing the work as it was actually 
installed. The drawings shall indicate all departures from the contract drawings and shall 
locate all underground utility lines with dimensions from established building lines. Make all 
notations neat and legible, with red indelible pencil.  At the completion of the work, these as-
built drawings shall be signed and dated by the Plumbing Contractor and returned to the 
Architect/Engineer.

C. Guarantee:
1. All work furnished under this section shall be guaranteed in writing to be free from defective 

work or materials for a period of one year after acceptance of the contract. All repairs or 
replacements because of defective materials or workmanship or noncompliance with code 
shall be provided without additional cost to the Owner. Contractor shall furnish a letter 
indicating above guarantee with space for date of acceptance and expiration of guarantee.  
Letter shall be included in O & M Manual.

END OF SECTION 220000
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SECTION 220100
PLUMBING

PART 1 - GENERAL
1.01 SCOPE

A. This section covers the work necessary for the plumbing system, complete.  The Plumbing General 
Requirements, Section 220000, are to be included as a part of this section of the specifications.

1.02 CODES
A. The plumbing system shall be installed in accordance with the requirements of local adopted 

plumbing code, latest edition, International Fuel Gas Code, latest edition; and all local and State 
Codes.

1.03 FIXTURES & EQUIPMENT
A. General:

1. Plumbing fixtures and equipment shall be as listed on the drawings.  In addition to those 
specifically listed, the following manufacturers are approved for bidding only.  All other 
manufacturers require prior approval.  Final approval for installation is based on submittal 
data furnished:
a. Hose Bibbs:  Josam, J.R. Smith, Prier, MiFAB, Woodford, & Zurn. 

PART 2 - PRODUCTS
2.01 PLUMBING FIXTURES & TRIM

A. All plumbing fixtures shall be provided complete with all required trim for a complete and operational 
system.  All piping penetrations through finished walls shall be provided with chrome escutcheons.  
All plumbing fixtures shall be caulked and sealed to surrounding surfaces.  All sink traps shall be 
provided with a cleanout plug in the bottom of the trap.  All interior exposed pipe, valves, and fixture 
trim shall be chrome plated, including kitchen compartment sinks.  Braided stainless steel pipe 
risers are approved for concealed locations only, such as behind casework doors or lav shields.   
Each fixture shall be provided with stop valves and the stop valves shall be quarter-turn brass ball 
type.  All fixtures and trim must be lead free.   All floor drains and floor sinks shall be provided with 
trap primers (PPP, Zurn or Wade as needed for appropriate use.  Provide ball valve type shut-off 
valve upstream of all trap primer valves).

2.02 PIPING AND FITTINGS
A. General:

1. Connections between piping of dissimilar materials shall be made with dielectric waterway 
fittings or unions.

B. Domestic & Non-Potable Hot and Cold Water:
1. Piping inside building above slab or above grade in crawl space shall be ASTM B88, Type 

"L", hard drawn copper.  Fittings shall be ANSI/ASME B16.22 cast brass, or ANSI/ASME 
B16.29 wrought copper.  Joints shall be ANSI/ASTM B32 solder, Grade 95-5, lead free.
a. Cold Water Only Option- ANSI/ASME B16.18 cast bronze, or ANSI/ASME B16.22 

wrought copper.  Joints shall be copper-tube dimensioned grooved joint couplings, and 
Flush Seal style gasket.  (Gasket shall be UL classified in accordance with ANSI/NSF-
61 for potable water service.)  Victaulic Style 606, Gruvlok style 6400, Grinnell 
Universal Tongue and Groove 672, Shurjoint C305, or equal.

b. Piping Option – Mechanically Formed Extruded Outlets:
1) Mechanically formed extruded outlets shall be perpendicular to the axis of the 

run tube (header).  They shall be formed by drilling a pilot hole and drawing out 
the tube surface to form a collar having a height of not less than three times the 
thickness of the branch wall and shall conform to ASME B31.9 and NFPA 99.  
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T-Drill or approved equal.
2) Branch tubes shall not restrict the flow in the run tube.  To ensure this by 

conforming the branch tube to the shape of the inner curve of the run tube, a 
dimple / depth stop shall be formed in the branch tube to ensure that penetration 
into the collar is of the correct depth.  For inspection purposes, a second dimple 
shall be placed 0.25 inch above the first dimple.  Dimples shall be aligned with 
the tube run.

3) Branches can be formed up to the run tube size as shown in ASTM F 2014.  
Forming procedures shall be in accordance with the tool manufacturer’s 
recommendations.

4) Joints shall be made with the use of approved brazing alloys BCup2 thru BCup5 
(0-15% silver content).  Brazed with a filler that has a melting point above 540 
deg. Centigrade (1000 deg. F). Soft soldered joints are not allowed.  

5) K and L copper types allowed.
6) Soft and Hard copper allowed.
7) Each model used for making branch connections shall be permanently marked 

with manufacturer’s name and appropriate model number. 
8) Mechanically formed extruded outlets can (but not limited to) be used on 

commercial and residential buildings. 
9) Fitter / Plumber shall be trained and certified to operate the equipment.

2. Piping underground within 5 feet of the building line, smaller than 4 inches, shall be ASTM 
B88, Type "K", hard drawn copper.  Piping below floor slab, smaller than 4 inches, shall be 
type “K”, soft annealed copper.  Fittings shall be ANSI/ASME B16.29 wrought copper.  Joints 
shall be ANSI/ASTM B32 solder, Grade 95-5, lead free.  No joints shall be installed beneath 
concrete floor slabs, unless approved by the Engineer. Underground or underslab copper 
piping shall be provided with a polyethylene jacket, ANSI/AWWA C105, or shall be wrapped 
with double layer, half-lapped, 10 mil polyethylene tape.
a. Underground (below slab) Piping Option- ½” to 4”, High Density Polyethylene (HDPE) 

pressure pipe.  ASTM D3350, ASTM D3035 & ASTM F714.  AWWA C901 & 
AWWAC906, NSF.  Fittings shall be HDPE, solvent weld.  Piping shall be rated for not 
less than 150 psig.

b. Trap Primer Piping ( below floor or concealed only )
1) ½” type K hard drawn copper, wrapped as indicated above.

3. Piping underground beyond 5 feet from building line shall be Schedule 40 PVC, ASTM D1785 
or D2241.  Fittings shall be PVC, ANSI/ASTM D2466.  Joints shall be solvent weld, ASTM 
D2855, or gasketed, ASTM F477.  Piping shall be rated for not less than 150 psig pressure.

C. Natural Gas:
1. Piping shall be Schedule 40 black steel pipe, ASTM A53. Exposed fittings 2 inches and 

smaller shall be ANSI/ASME B16.3, screwed, black malleable iron.
2. Fittings larger than 2 inches and all underground fittings shall be Schedule 40 steel butt-

welded type. Underground piping shall be provided with a polyethylene jacket, ANSI/AWWA 
C105, or shall be wrapped with double layer, half-lapped, 10 mil polyethylene tape.
a. Contractors Option for Underground Pipe:  

1) Gastite Type PE flexible corrugated gas piping.  NFPA-54 & 56.  ASTM D2513 
Category 1.  ASME D-B31.8-1995.

2) Piping and fittings underground and outside the building line may be JM Eagle 
UAC 2000 MDPE, medium-density polyethylene yellow gas pipe or an approved 
equal.  Piping shall be installed in accordance with JM Eagle Publication JME-
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12B, “Polyethylene Yellow Gas Distribution Installation Guide.”  JM Eagle’s UAC 
2000 system can be joined by butt heat fusion, socket fusion, or saddle fusion.  
Installing contractor shall be licensed for fusion pipe installation of polyethylene 
pipe.  ASTM D2513.

3. All exterior piping exposed to the weather shall be coated with a rust inhibitor – Rustoleum 
#866 Pro-Guard Primer – yellow or gray color – or approved equal.

D. Condensate Drain Piping:
 1. Exterior to building (connected to roof mounted equipment): Piping shall be Schedule 40 

PVC.  A union shall be installed directly at the roof top equipment for ease of replacement in 
the future. 

1. Interior:  Piping shall be Type L hard drawn copper, ASTM B88, with solder joints, grade 
95TA, or may be Schedule 40 PVC.  Copper piping shall not be used on 90% condensing 
type equipment.  Provide a neoprene or rubber gasket at all copper piping support hangers 
to inhibit corrosion.
a. Inside Mechanical Rooms:  Piping shall be Type L hard drawn copper, ASTM B88, 

with solder joints, grade 95TA, for durability reasons.
E. Hanger and Supports:

1. Pipe hangers shall be provided to adequately support all piping systems. Hangers shall be 
vertically adjustable to provide for proper pitch and drainage. Hangers shall allow for 
expansion and contraction of the piping system.  Reference “General Regulations” of the 
latest edition of the adopted plumbing code, latest edition.

2. Hangers for pipe sizes 1/2 to 6 inches shall be adjustable clevis type, or unistrut saddles with 
all-thread hanger rod.

3. Hangers for hot pipe, sizes 6 inches and over shall be adjustable steel yoke, cast iron roll, 
double hanger type.

4. Vertical pipes shall be supported with steel riser clamps.  Spacing interval requirements per 
“General Regulations” of the latest edition of the adopted plumbing code, latest edition.

5. All insulated piping shall be provided with minimum 18 gauge galvanized insulation shields, 
12 inches long, and oversized hangers.  Pipe sizes 2 inches and over shall also be provided 
with 12 inch long calcium silicate insulating blocks between the piping and the galvanized 
insulation shield.
a.  Alternate:  Insulated pipe support inserts may be provided at hanger, support, and 

guide locations on piping requiring insulation.  The insert should consist of either 
Hydrous Calcium Silicate or Polyisocyanurate Foam insulation (Urethane) encircling 
the entire circumference of the pipe with a 360 deg. PVC (1.524 mm thick) or 
galvanized steel jacket and installed during the installation of the piping system.  These 
insulated pipe support inserts shall be provided by the Mechanical Contractor and 
installed by the same during pipe support installation.

6. Hanger rod sizing and spacing for pipe shall be as follows:

     Pipe Size Minimum Maximum 
                            Rod Diameter Spacing

To 1-1/4 inches 3/8 inch 6.5 feet
To 2 inches 3/8 inch 10 feet
To 3 inches 1/2 inch 10 feet
To 6 inches 5/8 inch 10 feet
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8 to 12 inches 7/8 inch 12 feet
PVC & ABS (all sizes) 3/8 inch 4 feet
Cast Iron No-Hub 5/8 inch 5 feet and at joints

7. Provide hangers within 12 inches of each horizontal elbow.
8. Provide hangers with minimum 1-1/2 inches vertical adjustment.

2.03 INSULATION
A. General:

1. Installer Qualifications:  Skilled mechanics who have successfully completed an 
apprenticeship program or another craft training program certified by the Department of 
Labor, Bureau of Apprenticeship and Training.

2. Fire-Test-Response Characteristics:  Insulation and related materials NFPA 255, UL 
Classified per UL 723 or meeting ASTM E 84, by a testing and inspecting agency acceptable 
to authorities having jurisdiction.  Factory label insulation and jacket materials and adhesive, 
mastic, tapes, and cement containers, with appropriate markings of applicable testing and 
inspecting agency.
a. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed 

index of 50 or less.
b. Insulation Installed Outdoors:  Flame=spread index of 75 or less, and smoke-

developed index of 150 or less.
B. Piping Insulation:

1. All domestic, potable & non-potable, hot and cold water lines, exposed waste and vent, and 
rain drains shall be insulated with preformed insulation.
a. Fiberglass insulation with a vapor barrier jacket.  Insulation shall have a conductivity 

not exceeding 0.28 Btu-inch/hour-sq. ft.-degrees F.  Laps and butt joints shall be 
sealed with pressure sensitive joint sealing tape of the same finish as the insulation 
jacket to provide a continuous vapor seal.  Fittings and valves shall be insulated with 
PVC fitting covers and fiberglass insulation inserts, or with hydraulic setting insulating 
cement and four ounce canvass jacket with vapor barrier adhesive.

b. Alternate material for Cross-Linked Polyethylene Tubing (PEX): One piece preformed 
flexible elastomeric closed cell foam with built-in vapor barrier.  Seal laps and butt joints 
with moisture resistant adhesive to provide a continuous vapor seal.  Insulation shall 
have a conductivity rating not exceeding 0.27 Btu-inch/hour-sq. ft.-°F. 

Insulation thicknesses shall be as follows:
     System Pipe Sizes
                                                                                                      ½” and above     

Domestic Cold Water (pot. & non-pot.) ½”        

2. Insulation shall be installed in strict accordance with manufacturer’s instructions.
3. Insulation shall be continuous through penetrations.
4. All insulation shall be installed in a neat and workmanlike manner.

Fiberglass insulation with a vapor barrier jacket.  Insulation shall have a conductivity not exceeding 
0.28 Btu-inch/hour-sq. ft.-degrees F.  Laps and butt joints shall be sealed with pressure sensitive 
joint sealing tape of the same finish .
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2.04 VALVE & STRAINERS
A. Gate Valves:

1. Valves 2-inches and smaller shall be cast bronze body, ASTM B-62, rising stem, 200 psi 
WOG.  Stems shall be dezincification-resistant silicon bronze, ASTM B-371, or low-zinc alloy, 
ASTM B-99, NSF/ANSI 61-8 Annex F&G, NSF 372 Lead Free. If unable to use a rising stem 
valve due to inadequate clearance, use non-rising stem gate valve. Valves shall comply with 
MSS SP-80. Valves over 2-inches shall be iron body, bronze trim, rising stem and hand 
wheel, flanged ends. Valves shall comply with MSS SP-70. Valves mounted higher than 7’-
0” A.F.F. shall be provided with chain, wheel, and guides.  Basis of design: Apollo # 101T-
LF/101S-LF Lead Free Bronze, Apollo #611F-LF Lead Free Cast Iron, or equal.

B. Globe Valves:
1. Valves 2-inches and smaller shall be cast bronze body, ASTM B-62, renewable composition 

disc, 200 psi WOG, ASTM B-62, rising stem and hand wheel. Stems shall be of 
dezincification-resistant silicon bronze, ASTM B-371, or low-zinc alloy, ASTM B-99, 
NSF/ANSI 61-8 Annex F&G, NSF 372 Lead Free.  Valves over 2-inches shall be iron body, 
bronze trim, rising stem and hand wheel, plug type disc, flanged ends.  Valves shall comply 
with MSS SP-85. Valves mounted higher than 7’-0” A.F.F. shall be provided with chain, wheel 
and guides. Basis of design: Apollo #120T-LF/120S-LF Lead Free Bronze, Apollo #711F-LF 
Lead Free Cast Iron, or equal.

C. Ball Valves:
1. Valves 2-inches and smaller shall be lead free cast bronze body, chrome-plated brass ball, 

teflon seats, and lever handle, 600 psi CWP. Valves shall comply with MSS SP-110, 
NSF/ANSI 61, NSF/ANSI 372 Lead Free. Valves over 2-inches shall be cast steel body, 
chrome plated steel ball, teflon seats, and lever handle.  Victaulic, Anvil Gruvlok, Grinnell, or 
Shurjoint ball valves are acceptable if grooved piping is used.  Valves mounted higher than 
7’-0” A.F.F. shall be provided with chain, wheel, and guides. Basis of design: Apollo #77CLF-
A Series or equal.

D. Butterfly Valve:
1. Valves 12-inches and smaller shall be ductile iron lug body, ASTM A-536, 316 stainless steel 

disc, EPDM Liner, 316 stainless steel stem, and safety twist-lock multi-position lever handle 
with open-closed lockout capabilities. Valve shall be rated at 175 psig WOG. Valves mounted 
higher than 7’-0” A.F.F. shall be provided with chain wheel and guides. Valves shall comply 
with MSS SP-67. Victaulic, Anvil Gruvlok, Grinnell, or Shurjoint butterfly valves are 
acceptable if grooved piping is used.

E. Check Valves:
1. Valves 2-inches and smaller shall be bronze body Y-pattern, ASTM B-62, swing check, 

bronze disc, 200 psi WOG.  Valves shall comply with MSS SP-80, NSF/ANSI 61-8 F&G, 
NSF/ANSI 372 Lead Free.  Valves, over 2-inches shall be iron body, ASTM A-126, bronze 
trim, swing check, renewable disc and seat.  Valves shall comply with MSS SP-71.   Victaulic, 
Anvil Gruvlok, Grinnell, or Shurlock check valves are acceptable if grooved piping is used.  
Basis of design:  Apollo # 161T-LF/161S-LF Lead Free Bronze, Apollo # 920F-LF Lead Free 
Cast Iron, or equal.

2. Swing check valves with outside lever and spring (not center guided) is to be used on sewage 
ejector or storm-water sump pumps. Basis of design: Apollo # 910FLW-LF Lead Free Cast 
Iron or equal.

F. Pressure Reducing Valves:
1. Valves 2-inches and smaller shall be bronze body, stainless steel and thermoplastic internal 

parts, fabric reinforced diaphragm, strainer, and single union end. Basis of design: Apollo # 
36ELF Series Lead Free Bronze or equal.

G. Balance Valve:
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1. Valve shall have a twin tube 316 S.S. design with blowout proof attachment to station body.  
Ports shall include ¾” port for thermometer, ¼” port for pressure gauge, air vent, and ½” drain 
port.

2. The instrument station shall be 120/150-flanged construction.
3. The butterfly valve shall be lug pattern with a rating of 200 WP, 250 deg. F. The valve shall 

have an infinite. Position operator with memory stop (6” and smaller), worm gear with 
memory stop (8” and larger).

H. Y-Pattern Strainers:
1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.
2. End Connections: Threaded ends for NPS 2 (DN 50) and smaller; flanged ends for NPS 2-

1/2 (DN 65) and larger.
3. Strainer Screen: 40-mesh startup strainer and perforated stainless-steel basket with 50 

percent free area.
4. CWP Rating: 125 psig (862 kPa).

I. Install strainers on inlet side of each control valve, pressure-reducing valve, solenoid valve, inline 
pump, and elsewhere as indicated. Install NPS ¾ (DN 20) nipple and ball valve in blowdown 
connection of strainers NPS 2 (DN 50) and larger. Match size of strainer blow-off connection for 
strainers smaller than NPS (DN50).

PART 3 - EXECUTION
3.01 WORKMANSHIP

A. General:
1. Install all piping, fixtures, equipment, and accessories as shown, and in strict accordance 

with the plumbing laws, rules, and regulations of the State and/or City.  All work shall be done 
in a neat and orderly fashion and left in a condition satisfactory to the Architect/Engineer.   

B. Piping:
1. All piping shall be run parallel or perpendicular to established building lines. Install piping so 

as to allow for expansion.  Waste and vent piping occurring above floor slab shall be installed 
true and plumb. Extend vents at least 1 foot above roof, or to the top of the closest adjacent 
parapet wall, whichever is greater, and provide watertight flashing sleeves. Excavation and 
backfill shall be in accordance with Section 220000 of these specifications.

C. Fixtures:
1. Install fixtures true and plumb with building walls.  Caulk all plumbing fixtures at joints along 

walls, countertops, and other intersecting surfaces. Locate fixtures as shown and per 
manufacturer's instructions.  Furnish all required trim for fixtures to provide a complete and 
workable installation.

3.02 TESTS
A. General:

1. All piping, fixtures, and equipment shall be inspected and approved before concealing or 
covering.  All work shall be tested as required by Section 220000 of these specifications and 
shall be leak proof before inspection is requested. All tests shall be repeated if required by 
those making the inspection.

2. All potable water systems shall be flushed and disinfected in accordance with Section 220000 
of these specifications. Following disinfection, system shall be flushed and water sampled to 
show compliance with requirements of public health authority having jurisdiction.  If tested 
water does not meet requirements, disinfecting shall be repeated until water quality meets 
requirements.

3. Grooved ends shall be clean and free from indentations, projections, and roll marks in the 
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area from pipe end to groove. Gasket shall be molded and produced by Victaulic Company, 
Gruvlok, or Grinnell Mechanical Products, or equal. Verify gasket grade is suitable for the 
intended service. The grooved coupling manufacturer’s factory trained representative shall 
provide on-site training for contractor’s field personnel the use of grooving tools, application 
of groove, and installation of grooved end products.
a. All grooved joint couplings, fittings, valves and specialties shall be the products of 

Victaulic Company, Gruvlok, Grinnell Mechanical Products, or equal.
4. Install the grooved piping in accordance with the latest recommendations as published by 

the manufacturer.  Pipe shall be square cut, +/-0.30”, properly deburred and cleaned. Mark 
pipe ends at the required location using a gauge supplied by the manufacturer to ensure full 
insertion into the coupling or fitting during assembly. Use a manufacturer’s tool with the 
proper sized jaw for pressing.

B. Fixtures and Equipment:
1. Fill all plumbing fixtures with water and check for leaks or retarded flow. Repair as required.  

Adjust each piece of plumbing equipment as required to ensure proper functioning. Leave all 
fixtures and equipment in first class operating condition.

2. The Plumbing Contractor is responsible for all backflow devices to be inspected by a certified 
backflow technician before use of the building potable water system.
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MUSGROVE ENGINEERING
234 S. Whisperwood Way

Boise, Idaho 83709
E-mail: musgrove@musgrovepa.com 

Phone: (208) 384-0765

PIPING SYSTEM TEST REPORT

STRUCTURE/BUILDING: TEST NUMBER: ___________

LOCATION: CONTRACT NO.____________

DESCRIPTION OF SYSTEM/PIPING BEING TESTED: 

Description of Test Performed  Test Pressure    Test Duration            Pass/Fail 

Hydrostatic: ________________              P.S.I. ______________ ___________

Inert Gas: __________________               P.S.I. ______________ ___________

Compressed Air: ___________               P.S.I. ______________ ___________

Waste & Vent Smoke Test: _________        1” Water Column ______________ ___________

NAME AND TITLE OF PERSON IN CHARGE OF PERFORMING TEST’S FOR CONTRACTOR:

Name: ______________________________________           Title: ______________________________

Signature: __________________________________

I hereby certify that the above described system has been tested as indicated above and found to be 
entirely satisfactory as required in the contract specifications.

Signature of Inspector: ______________________________       Date: __________________________
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REMARKS: 

END OF SECTION 220100
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DIVISION 23 – HEATING VENTILATING AND AIR CONDITIONING
SECTION 230000

HVAC GENERAL REQUIREMENTS
PART 1 – GENERAL
1.01 SCOPE

A. General:
1.  The Bidding Requirements, Contract Requirements, and the General Requirements (Division 

1) of these specifications shall govern all parts of the work.
B. Work Included:

1. Install work in accordance with these specifications and the accompanying plans. Furnish all 
labor, material, and equipment together with all incidental items not specifically shown or 
specified which are required by good practice to provide the complete mechanical systems 
as described.

2. The HVAC Contractor(s) and all Sub-tier Contractors shall provide installed equipment cut 
sheets and purchase orders required for utility rebates.

C. Coordination and Site Visits:
1. This section of the work requires examination of and reference to all architectural, structural, 

utility, and electrical drawings for construction conditions that may affect the work. Inspect 
the building site and existing facilities for verification of existing conditions. Base all 
measurements from established benchmarks. Any discrepancy between actual 
measurements and those indicated, which prevents following good practices or the intent of 
the drawings and specifications, shall be reported to the Architect/Engineer, and work halted 
until instructions are received from the Architect/Engineer.

1.02 CODES, PERMITS, FEES
A. Install all work in accordance with applicable codes and standards. Obtain all required permits; pay 

all required fees including utility connections or extensions, in connection with this portion of the 
construction. Obtain all required certificates of inspection for the work.

PART 2 - PRODUCTS
2.01 MATERIALS AND WORKMANSHIP

A. Materials:
1. All materials and equipment shall be of first quality, new, full size and weight, standard in 

every respect, and suitable for the space required. Use the same manufacturer for products 
of similar class or service, such as valves, pumps, controls, and air handlers. Protect all 
materials against loss, theft, or damage before and after installation.

2. Furnish equipment that will operate under all conditions of load without any sound or vibration 
that is objectionable in the opinion of the Architect/Engineer. Vibration or noise considered 
objectionable will be corrected by the Subcontractor at his expense.

3. Furnish and install all necessary foundations, supports, pads, bases, and piers required for 
all materials and equipment furnished under this contract.

4. Provide all required firestopping at duct and piping penetrations of fire rated walls, floors, 
ceilings, and roofs. Firestopping shall be 3M Fire Barrier Sealant CP 25WB+ or 3M Fire 
Barrier Rated Foam FIP 1-Step, or approved equal.

5. Piping penetrations through walls, finished floors, and ceilings shall include one-piece 
stamped-steel escutcheons or one-piece floor plates.

B. Workmanship:  
1. All materials and equipment shall be installed in a neat and workmanlike manner by 
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competent specialists for each subtrade. Work shall be installed to the satisfaction of the 
Architect/Engineer with unsatisfactory work removed and reinstalled to his satisfaction at no 
extra cost to the Owner.

2. Provide all cutting and patching necessary to install the work specified in this section. 
Patching shall match adjacent surfaces. No structural members shall be cut without the 
approval of the Architect/Engineer. Provide sleeves at all piping penetrations of exterior walls 
and floors on grade. Provide all sleeves and inserts required before new floors and walls are 
built.

3. Locate all equipment that must be serviced in fully accessible positions. Provide clearance 
for removal of replacement parts and components, and with necessary couplings or flanges 
to remove the component for maintenance.

C. Protection of Equipment During Construction:
1. At the end of each shift, all duct openings and open ends shall be covered with a plastic poly 

sheeting film to protect against dust and construction contamination from entering the 
ductwork.                         

2.02 SUBMITTALS AND SUBSTITUTIONS
A. Prebid Approval:

1. Manufacturer’s trade names and catalog numbers stated herein are intended to indicate the 
quality of equipment or materials desired. All manufacturers not specifically listed require 
prior approval. Submit catalog data, including specifications, of the proposed equipment to 
the Architect/Engineer for his approval at least 10 calendar days prior to bid opening. Notice 
of such approvals will be published in an addendum. Approval of listed alternate equipment 
manufacturers is for bidding only. Final approval is to be based on requirements of the plans 
and specifications.

B. Submittals:
1. Within thirty days after award of this contract, provide an electronic copy of a complete list of 

all materials and equipment proposed for this project. List shall contain make, type, 
manufacturer's name, and trade designation of all materials and equipment. Submittal shall 
also include manufacturer's complete specification for each item, including capacities, 
ratings, etc., and dimensions as required to check space requirements. The scheduled 
equipment is the basis of design for capacity, weights, physical size, etc. Alternate 
manufacturers shall not exceed the weight or physical size. Any changes to the Architectural, 
Structural, Mechanical, Electrical, and Control systems due to alternate manufactures shall 
be the responsibility of the Contractor and Supplier. Submittals for each major trade (i.e., 
dryside HVAC, wetside HVAC, or Plumbing) shall be submitted in a single complete package. 
Individual items will not be reviewed independently unless approved by the Engineer. 

2. Approval of submittals shall not relieve the contractor from responsibility for deviations from 
the plans or specifications, unless he has, in writing, called the Architect's /Engineer's 
attention to deviations at the time of submission, and obtained his written approval. Approval 
of submittals does not relieve the contractor from responsibility for errors in shop drawings 
or literature.

C. Equipment Requiring Submittals:
1. Packaged Rooftop Unit
2. Makeup Air Units
3. Electric Heaters
4. Grilles / Diffusers
5. Pipe Stands
6. Flex Duct
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PART 3 - EXECUTION
3.01 ACCESSIBILITY & SAFETY

A. Accessibility:
1. All equipment which must be serviced or operated shall be located in fully accessible position. 

Minor changes from the drawings may be made to allow for better accessibility. All changes 
shall be approved prior to actual installation.

2. Access panels shall be provided if required for accessibility. Access panels to be steel, 
flanged, hinged doors by Cendrex, or equal. Sized as required for installation. Subcontractor 
shall furnish the required panels to the General Contractor and the required location for all 
access panels, unless otherwise specified in the Architectural specifications. Panels shall be 
installed by the General Contractor.

B. Safety:
1. Subcontractor shall provide guards for all belt drives and rotating machinery.  

3.02 COORDINATION
A. Coordinate all work with the various trades involved to provide a complete and satisfactory 

installation. The exact details of ductwork and equipment are not shown. No additional 
compensation will be made for offsets or relocation required in coordination with other trades.

B. Alterations required due to improper supervision by the subcontractor shall be made at no extra 
cost, to the satisfaction of the Architect/Engineer.

3.03 ELECTRICAL
A. Electric motors required for equipment specified in this section shall be provided and installed by 

this Subcontractor. Motor starters, disconnects, relays, pilot lights, etc., are in general, to be 
furnished and installed by the Electrical Contractor. Starters, relays, controls, etc., which are factory 
assembled into packaged equipment shall be furnished by the Mechanical Contractor under this 
section of the specifications.

B. All motors shall be provided with adequate starting and protective equipment as specified or 
required. Motor capacity shall be sufficient to operate driven device under all conditions of operation 
and load without overload. Minimum horsepower shall be as specified.

3.04 IDENTIFICATION AND CODING
A. Painting:

1. All painting of mechanical equipment, accessories and ductwork shall be furnished and 
applied under the Architectural section of these specifications. All painting shall be completed 
before any identification markings are applied.

B. Pipe Labeling:
1. Piping shall be labeled with the fluid conveyed and the direction of flow:

a. On both sides of wall or floor penetrations.
b. Once on every straight run of pipe.
c. No more than 20-foot intervals.
d. No more than 10-foot intervals in congested areas.
e. Within 3 feet of each piece of equipment, valve, or control device.

C. Equipment Labeling:
2. Equipment tags shall be color coded and attached in visible location. Labels shall include:

a. Component identification designation (coordinated with construction drawings).
b. Area served (including areas or equipment of critical impact if equipment is shut-off).
c. Filter Size (when applicable).
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d. Power Source (coordinated with electrical).
D. Label Color and Size Requirements

All Piping shall be All pipes, and equipment shall be labeled according to ANSI standard A13.1. 
See table below for examples.

Label Color Schedule Per ANSI A13.1

Water (Heating, chilled, potable, boiler feed, etc.) Green Background with White Letters
Compressed Air Blue Background with White Letters
Natural Gas / Refrigerant / Steam Yellow Background with Black Letters
Fire Suppression Red Background with White Letters
Acid Waste Orange Background with Black Letters
Equipment Labels* Black Background with White Letters
Supply Duct Green Background with White Letters
Exhaust Air Duct Yellow Background with Black Letters
Return / Relief Duct Blue Background with White Letters
Outside Air Duct Blue Background with White Letters

*Label all equipment that is on generator power with a Red Background and White Letters

Text Height Requirements

Equipment 
Labels

Main Designation
Supplemental Info
Large Equipment w/viewing distances beyond 10 feet

¾” high text minimum
½” high text minimum
3” high text main label

Piping

O.D. of ¾” to 1-¼”
O.D. of 1-½” to 2-⅜”
O.D. of 2-½” to 7-⅞”
O.D. of 8” to 10”
O.D. over 10”

Letter Size: ½” high
Letter Size: ¾” high
Letter Size: 1-¼” high
Letter Size: 2-½” high
Letter Size: 3-½” high

Marker Size: 8” wide
Marker Size: 8” wide
Marker Size: 12” wide
Marker Size: 24” wide
Marker Size: 32” wide

Ducts All Duct Sizes Letter Height: 3.5”

Ceiling 
Labels                                                   Letter height: ½” Minimum

3.05 TESTING
A. Systems:

1. All systems, including heating, ventilating and air conditioning, shall be tested at the 
completion of the building to establish that the systems operate as specified and required. 
Testing shall be performed after air balancing is completed.

2. All controls shall be calibrated accurately and all equipment shall be adjusted for satisfactory 
operation. Excessive vibration or noise from any system shall be corrected.

3. The air conditioning system shall be tested for satisfactory operation when the outside air 
temperature reaches 60 degrees F. or warmer. All other systems shall be tested at building 
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completion. All tests shall be performed in the presence of the Architect/Engineer or his 
representative.

3.06  BALANCING
A. Scope:

1. Prior to final acceptance by the Owners, all air systems shall be balanced to deliver the 
quantities as specified or directed. The air balance shall be performed by an independent 
agency specializing in balancing and is certified by the National Environmental Balancing 
Bureau.

2. Balance contractor’s main office shall be located within 50 miles from the project site.  
Approved balance contractors are Evolve Engineering, NWESI, Building Systems 
Technologies, and Blue-Sky Commissioning. All other contractors must receive prior 
approval from the Engineer, in writing, before bidding the project. 

3. The Mechanical Contractor shall provide assistance to the Balancing Contractor by 
identifying all installed mechanical systems and assisting access to all installed mechanical 
systems. All mechanical systems shall be completely operational and functional prior to the 
Balancing Contractor performing their specified work.

B. Air balancing:
1. Balancing of the air system shall consist of:

a. Adjust all air volumes to the quantities shown, with allowable variation of plus 10, minus 
10 percent.

b. Record all system, zone, diffuser, grille, and register C.F.M. Use volume control 
devices to regulate air quantities only to the extent that adjustments do not create 
objectionable air motion or sound levels. Balancing Engineer shall work with the 
Contractor to set minimum & maximum CFM quantities for zone dampers, or zone 
dampers/heaters.

c. Test and record all system static pressures, inlet and discharge, on all packaged units, 
fans, and terminal units. Vary total system air quantities by adjustment of fan speeds.  
Provide drive changes as necessary. Vary branch air quantities by damper regulation.

d. Test and record motor full load amps and nameplate amps.
e. Test and record entering and leaving temperatures at all coils.
f. Adjust all automatically operated dampers, in cooperation with the Control Contractor, 

to the required settings. Adjust outside air automatic dampers, outside air, return air, 
and exhaust dampers for design conditions within specified tolerances. Where 
modulating dampers or economizers are provided, take measurements at full return 
air, minimum outside air, and 100 percent outside air mode of operation.

g. Adjust diffusers and grilles for proper deflection, throw, and coverage. Eliminate drafts 
and excessive noise where possible.

h. Mark final positions of all balance dampers with a red felt pen.
i. Air systems shall be balanced in accordance with standard procedures and recognized 

practices of the Associated Air Balance Council, and the Testing Adjusting, and 
Balancing Bureau.

C. Quality Assurance:
1.    The Balancing Contractor shall demonstrate to the Engineer of record, flow verification for at 

least 10% of the balanced devices as selected by the Engineer. If more than 25% of the 
tested devices do not meet the designed or balance report, then the entire system balance 
must be rebalanced.

D. Balance Reports:
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          1. Submit four copies of the air system balance report to the Architect/Engineer for evaluation 
and approval. Reports shall be on TABB/SMACNA forms that indicate information 
addressing each of the testing methods, readings, and adjustments.

3.07 CLEANING AND ADJUSTING
A. Thoroughly clean all air conditioning units, air handling units, and all associated parts of the system 

at the completion of the work. Install new, clean air filters in all systems. Adjust all devices for proper 
operation and lubricate all equipment as required. Repaint any painted surface that has been 
damaged.

3.08 PROJECT CLOSEOUT
A. Operations & Maintenance Manual:

The Contractor shall provide an operations and maintenance manual at least thirty days prior to 
completion of work. The manual shall be of the three-ring binder type, entitled "Operations and 
Maintenance Manual", with the job name and year of completion also included. O & M manuals 
shall be submitted in a single package. In addition, the contractor shall provide two consolidated 
electronic versions on two separate thumb drives with sections digitally bookmarked. Individual 
items will not be accepted independently unless approved by the Engineer. The manual shall 
include, as a minimum:
1. Maintenance instructions for all equipment, including lubrication requirements.
2. Equipment suppliers’ names, addresses, and telephone numbers.
3. Equipment catalog cuts, ratings tables, model numbers, serial numbers, and accessories.
4. Parts numbers for all replaceable parts.
5. Air and/or water systems balance report as hereinbefore specified.
6. Control diagram or drawing and operation sequence.
7. Valve tagging chart as hereinbefore specified.
8. Filter chart listing unit callout, size of filters, and quantity of filters.
9. Guarantee letter as specified below.
10. Any additional information required to enable the Owner to properly maintain the building 

mechanical system.
11. Mechanical Equipment Start-up forms, which are included in this specification, if they are 

required.
12. After approval of the Operations and Maintenance Manual by the Architect/Engineer, the 

Contractor shall furnish two copies of the manual to the Owner.
B. Mechanical System Training Period:

1. After the mechanical system is completely installed and operational, the mechanical 
contractor shall provide a minimum of 4 hours training and instruction time for the building 
Owner or his representative. During this period, the contractor shall instruct the Owner in the 
operation and maintenance of all parts of the mechanical system, using the O & M manual 
where applicable. The contractor shall provide a copy of the Project Owner Mechanical 
Systems Training Form (attached to this specification), with proper signatures, to the 
Engineer prior to substantial completion and ensure that a copy is inserted into the project O 
& M manuals.

C. As-Built-Drawings:
1. Provide two sets of red-line mechanical drawings showing the work as it was actually 

installed. The drawings shall indicate all departures from the contract drawings. Make all 
notations neat and legible, with red indelible pencil. At the completion of the work, these as-
built drawings shall be signed and dated by the Mechanical Contractor, and returned to the 
Architect/Engineer.
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D. Guarantee:
1. All work furnished under this section shall be guaranteed in writing to be free from defective 

work or materials for a period of one year after acceptance of the contract. All repairs or 
replacements because of defective materials or workmanship or noncompliance with code 
shall be provided without additional cost to the Owner. Contractor shall furnish a letter 
indicating above guarantee with space for date of acceptance and expiration of guarantee. 
Letter shall be included in O & M Manual.

END OF SECTION 230000
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NAME OF PROJECT:

OWNER MECHANICAL SYSTEM TRAINING FORM

Upon completion of the equipment and systems installation and connections, the contractor shall 
assemble all required equipment factory representative and subcontractors together for system 
Owner training.  

These people shall assist in Owner training their system(s) and remain at the site until the total 
system operations is acceptable and understood by the Owner’s representative(s), maintenance 
and/or operation personnel, on operation and maintenance of their equipment. To prove 
acceptance of operation and instruction by the Owner’s representative(s), the contractor shall 
provide a copy of this form, with proper signatures, to the Engineer prior to substantial completion, 
and ensure that a copy is inserted into the project Operation and Maintenance manuals.

“I, the Contractor, associated factory representative and subcontractors, have 
started each system and the total system(s); and have proven their normal 
operation to the Owner’s representative(s) and maintenance/operation 
personnel and have instructed him/them ___________, hours in the operation 
and maintenance thereof.”

__________________________________ ________________________________
Owner’s Representative Contractor

__________________________________ ________________________________
Signature Signature

________________________  _______________________
Date Date
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SECTION 230100
HEATING, VENTILATING, AND AIR CONDITIONING

PART 1 - GENERAL
1.01 SCOPE 

A. This section covers the work necessary for the heating, ventilating, and air conditioning system, 
complete. The HVAC General Requirements, Section 230000, is to be included as a part of this 
section of the specifications.

1.02 CODES & STANDARDS
A. The heating, ventilating, and air conditioning system shall be installed in accordance with the latest 

edition of the following codes and standards:
1. International Mechanical Code (IMC)
2. International Building Code (IBC)
3. American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE)
4. National Fire Protection Association (NFPA)
5. Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA)

PART 2 - PRODUCTS
2.01 AIR HANDLING UNITS AND APPURTENANCES

A. Packaged Rooftop Air Conditioning Unit:

1. General:
a. The packaged unit shall consist of condensing section, evaporator section, heating 

section, blower, filter, and controls, all contained in weatherproof casing suitable for 
installation on the roof.  The entire unit is to be factory wired, piped, and tested.  Unit 
shall bear the UL label for the intended application.

2. Casing:
a. Casing shall consist of welded steel reinforced framework with 18-gauge zinc grip steel 

finished with weatherproof baked enamel paint.  Cooling section shall be insulated with 
minimum 1" thick, 1.5 density coated sound absorbing insulation.  Easily removable 
panels shall be provided for access to internal components.

3. Condensing Section:
a. Condensing section shall include spring mounted hermetic compressors; air cooled 

condenser and fans, evaporator coil, and refrigeration piping and specialties.  
Compressors shall be furnished with current and temperature overload protection, oil 
sight glass, and shall carry a 5-year guarantee.  Condenser fans shall be upflow 
propeller type with direct or belt drive motors with overload protection.  Propeller fans 
shall be coated with weather resistant finish and protected by fan guard.  Evaporator 
coils shall be direct expansion coils complete with thermostatic expansion valves.  
Furnish galvanized drain under coil.  Refrigerant piping system shall be completely 
factory piped with a full operating charge of R-410a.  Suction line to be insulated.  Units 
shall be furnished with low ambient control, for operation down to 0 degrees F (not 
required on units furnished with economizers).

4. Gas Heating Section:
a. Gas heating section shall be AGA certified and include gas fired furnace with steel heat 

exchanger and burners, power vent, manual main and pilot shutoff valves, automatic 
gas valve, electronic ignition, and flame proving controls.  Entire unit shall be tested and 
certified for operation down to -30 degrees F. outdoor temperature.
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5. Blower:
a. Blower section shall consist of heavy duty, centrifugal blower wheels, balanced to 

eliminate vibration.  Furnish adjustable motor mount and v-belt drive.  Motors shall be 
furnished with overload protection.

6. Filters:
a. Filter frames shall be metal and accommodate the BSD filter media.  See equipment 

schedule for additional information and requirements.  

7. Control Section:
a. Controls shall be as noted on the plans.
b. Units shall include electronic terminal strip for DDC operation.

8. Manufacturer, Capacity and Accessories:
a. See drawings.

2.02 DIRECT FIRED MAKEUP AIR UNITS
A. Description:

1. A Direct-fired gas heating and ventilating unit(s) with DX cooling, as indicated on the 
drawings shall be furnished. Unit(s) shall be tested in accordance with ANSI Standard 
Z83.4 and CSA 3.7 and shall bear the ETL label. Orientation shall be Up (Right to 
Left) discharge. Unit(s) shall be factory assembled, tested and shipped as a complete 
packaged assembly, for indoor or outdoor mounting, consisting of the following:
a. Gas burner.
b. Centrifugal blower (forward-curved double width/double inlet)
c. Motor starter with thermal overload protection
d. Motor and drive assembly
e. Fuel burning and safety equipment
f. Temperature control system
g. DX cooling coils

2. Construction:
a. Housing:

1) Unit housing shall be constructed of 20 Gauge G-90 galvanized steel. The wall 
panels and roof panels shall be fabricated by forming double-standing, self-
locking seams that require no additional support. The floor and wall panels 
shall be caulked air tight with a silicone caulk. All casing panels shall be 
attached with sheet metal screws or rivets, which can be removed to field 
service large components. The unit base shall be suitable for curb or flat 
mount. Housing construction should be suitable for outdoor or indoor 
installation.

2) An observation port shall be located on the exterior of the unit for observation 
of the main flame and pilot flame. All controls, gas valves, modulating controls 
and electrical components shall be mounted within the burner vestibule. The 
burner vestibule shall be an integral part of the unit and not extend outside the 
exterior casing of the unit and not exposed to the main air stream.

3) The vestibule full-size door shall provide easy access to controls and gas-train 
components. Blower door shall provide easy access to blower, motor and 
drives. Access doors shall be provided on both front and backside of unit 
providing full access to every part of the unit.
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4) Internal ridged board 1" x 1.5" foil face insulation shall be installed on roof, 
walls and base of casing.

b. Base:
1) The base shall be constructed of galvanized steel for improved rigidity. Base 

shall be structurally reinforced to accommodate the blower assembly and 
burner.

c. Blower:
1) Blower(s) shall be forward-curved, centrifugal, Class I or II (depending on 

application requirements), double width, double inlet, constructed G-90 
galvanized steel. Unit shall have a heavy-duty, solid-steel shaft. Wheels shall 
be balanced in two planes and done in accordance with AMCA standard 204-
96, Balance Quality and Vibration Levels for Fans. The wheel blades shall be 
aerodynamically designed to minimize turbulence, increase efficiency and 
reduce noise. The wheel blades shall be securely attached to the wheel inlet 
ring. The wheel shall be firmly attached to the fan shaft with setscrews and 
keys. The blower assembly shall be isolated from the fan structure with 
vibration isolators.

2) External Static is the sum of duct loss, plus duct component static. All blowers 
shall be tested and set at rated speed after being installed in the factory-
assembled unit.

d. Motor & Motor Components:
3) Motors shall be heavy-duty ball bearing type and furnished at the specified 

voltage, phase and enclosure. Motor mounting plate shall be constructed of 
heavy gauge galvanized steel and shall be designed to provide easy 
adjustment of the belt tension. Blower motor shall be suitable for operation 
on 208 volts, 60 cycle, 3 phase power. Blower motor shall be a 0.75 HP motor, 
Open Drip Proof.

e. Shafts & Bearings:
1) Shafts shall be precision ground and polished. Heavy duty, pre-lubricated 

bearings shall be selected for a minimum (L50) life in excess of 200,000 hours 
of operation at maximum cataloged operating speed. They shall be designed 
for, and individually tested, specifically for use in air handling applications.

f. Burner:
1) The gas burner shall be direct-fired, draw-through type, sized to provide an 

output of 106,438 BTU/hr using natural gas at an inlet-supply pressure to the 
unit of 7 in. w.c. - 14 in. w.c. inches water column (7" w.c. minimum).

2) The burner shall be capable of heating the entire air supply from 11.7° 
to 91.7°(80 degrees F° temperature rise). The burner shall burn over its entire 
length at all times when the system is in operation.

3) The burner shall have non-clogging, 4302B stainless-steel combustion baffles 
attached to a ductile aluminum gas-supply section with no moving parts to 
wear out or fail. The burner shall be capable of 92% combustion efficiency with 
a maximum turndown ratio of up to 30 to 1.

4) The gas burner shall be furnished with a pilot package arranged so that the 
pilot flame lights the burner with instantaneous ignition. Pilot assembly 
includes a flame rod, spark rod and pilot, which is automatically ignited by 
ignition transformer. A flame-rod rectification system shall be used to prove 
pilot and main flame.

5) Rear access doors will provide complete access to burner and pilot assembly.
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6) Burner profile plates shall be self-adjusting to operate across the complete 
CFM range of each model heater. Every unit shall be designed for Variable Air 
Volume capabilities.

g. Cooling:
1) New makeup air unit (MAU-1) shall include a 3-ton condensing unit rated for 

208-volt, 3-phase, 60-hz.
2) Existing makeup air unit (MAU-2) shall be retrofitted with a 5-ton and a 3-ton 

condensing unit rated for 208-volt, 3-phase, 60-hz.
3)

h. Options:
4) High-gas pressure regulator

i. Safety Controls:
1) Motor starter with adjustable overloads
2) Air-flow safety switch
3) Electronic flame-safety relay
4) High-temperature limit switch
5) Main-gas regulator
6) Two safety shutoff valves
7) Modulating-gas valve
8) Burner
9) Adjustable burner ON/OFF inlet air duct-stat to shut off burner when inlet air is 

sufficiently warm to maintain space temperature.
10) Non-fused disconnect
11) Casing insulation shall be 1” x 1.5” density with a foil face

j. Optional:
1) High gas-pressure switches to open circuit to electronic flame-safety relay, if 

gas pressure is too high.
2) Low gas-pressure switches to open circuit to electronic flame-safety relay, if 

gas pressure is too low.
3) Adjustable low temperature blower-safety control with bypass timer to shut 

down unit, if discharge temperature drops below setting.
4) Proof-of-closure switch to energize the main-burner circuit only if the motorized 

gas valve is in a closed position.
k. Accessories:

1) Inlet Dampers: Manufacturer shall provide and install on unit, when possible, 
a two-position, motor-operated damper with internal end switch to energize the 
blower-starter circuit, when damper is 80% open. Blades shall be a maximum 
of 6" wide 16-gauge G-90 galvanized steel and shall be made to guarantee 
the absence of noticeable vibration at design air velocities. Damper blades are 
to be mounted on friction-free synthetic bearings. Damper edges shall have 
PVC coated polyester fabric mechanically locked into blade edge. Jamb seals 
used are flexible metal, compression type.

2) Filters: The filters shall be (2") thick, aluminum mesh coated with super-filter 
adhesive, aluminum mesh with polyester foam or pleated throw away. 
Aluminum-mesh filters shall have aluminum frames with media to be layers of 
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slit and expanded aluminum, varying in pattern to obtain maximum depth 
loading. Washable 2" filters shall be enclosed in two-piece, die-cut frame with 
diagonal supports. Frame shall be constructed of heavy-duty beverage board. 
Filter media is supported on the air leaving side by a metal grid.

3) Filter Section: Shall be either insulated or non-insulated constructed of G-90 
galvanized steel with filters supported by internal slides and with removable 
access panels.

4) Fresh-Air Inlet Hood: Shall be constructed of G-90 galvanized steel with bird 
screen.

5) Fresh-Air Inlet Hood/Filter Combination: Shall be constructed of G-90 
galvanized steel with bird screen and (2") cleanable filters supported by 
internal slides mounted in the inlet face of the hood.

6) Curb: 20" curb shall be constructed of 18-gauge aluminized steel as a 
completed welded assembly.

7) Convenience outlet.
8) Freezestat.
9) VFD factory wired.

l. Temperature Control System:
1) Discharge Temperature Control: Use for building exhaust-air replacement to 

maintain a constant discharge temperature of supply air. The burner flame and 
DX cooling coil shall modulate to compensate for outdoor temperatures. The 
optional manual SUMMER-OFF/WINTER selector switch and exhaust system 
interlock controls the heater-blower operation. Supplied with optional remote-
control panel with temperature selector dial and SUMMER-OFF/WINTER 
selector.

m. VAV Options:
1) VAV (Manual Speed Control): A factory-supplied field wired VFD is provided 

which varies the speed of the blower wheel. The VFD is controlled manually 
to set the speed of the blower. Factory supplied automatic profiles maintain 
the DX coil and burner profile pressure drop as the blower speed is varied.

n. Wiring and Electrical:
1) The new makeup air unit shall be rated for 208-volt, 3-phase, 60-hz power.
2) The existing makeup air unit was rated for 230-volt, 3-phase, 60-hz power but 

shall be converted to 208-volt, 3-phase, 60-hz power.
3) A control transformer shall be provided, when required. Wiring in control 

enclosures shall be in accordance with the National Electrical Code and the 
local code, as it may affect the installation. Motor starter shall be provided. 
Starter shall be line voltage, definite purpose type.

4) Unit(s) shall be complete with all items such as relays, starters, switches, 
safety controls, conduit and wire as previously mentioned, and as required for 
proper operation. All factory-mounted controls shall be factory pre-wired to the 
unit control panel. A safety disconnect switch shall be standard on all units and 
shall be sized according to the unit.

o. Factory Tested:
1) Unit(s) shall be operated, tested and set at the factory using job-site conditions 

for electrical and gas input. All operating and safety controls shall be tested 
and set at the factory. Adjustable or fixed sheaves shall be set for proper RPM 
at specified conditions. Gas-pressure regulator shall be set for specified 
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burning rate at specified inlet pressure.
p. Service and Parts:

1) The supplier shall furnish as built wiring connection and control-circuit 
diagrams, dimension sheets and a full description of the unit(s). Service 
manuals, showing service and maintenance requirements, shall be provided 
with each unit.

2.03 AIR DISTRIBUTION
A. Ductwork:

1. Low pressure ductwork shall be fabricated from galvanized sheet metal, unless otherwise 
indicated. Construction requirements shall be in accordance with SMACNA - HVAC Duct 
Construction Standards, metal and flexible, latest edition.  All sheet metal ductwork shall be 
sealed with McGill United Sheet Duct Sealer or equal, in accordance with the International 
Energy Compliance Code, latest edition.  Adjustable ( twist ) elbows are not allowed.   Low 
pressure ductwork shall be constructed to the following SMACNA static pressure standards:
a. Supply air ductwork = 2" W.G.
b. Return, Exhaust, Outside Air Intake ductwork = 1" W.G.

2. Low pressure ductwork located exposed in exposed ceiling areas, shall be spiral type ducts 
with a “paint-grip” finish, on ductwork and associated fittings that can be painted.  
Joints shall be sealed evenly and in a professional manner with silver silicon.  
Discolored or damaged ductwork unacceptable to the Engineer shall be replaced at 
the Contractors expenses.
a. Joints: 0” to 20” diameter, interior slip coupling beaded at center, fastened to duct with 

screws and with sealing compound applied continuously around joint before 
assembling and after fastening.  Sealing compound shall be applied in an evenly and 
professional manner.

b. Joints 22” – 72” diameter, use 3-piece, gasketed, flanged joints consisting of 2 internal 
flanges (with integral mastic sealant) split to accommodate minor differences in duct 
diameter, and one external closure band designed to compress gasketing between 
internal flanges.  Manufacturer shall be Ductmate Spiralmate or equal.

c. All takeoff or branch entrances shall be by means of factory-fabricated fittings.  Field 
taps shall not be allowed. 

3. Low pressure ductwork which is exposed or located in mechanical rooms shall be fabricated 
from galvanized sheet metal. Construction requirements shall be in accordance with 
SMACNA HVAC Duct Construction Standards, metal and flexible, latest edition.

4. Low or medium pressure, double wall acoustically insulated ductwork shall have a minimum 
1” insulation, & perforated metal lining, & shall be McGill Acousti-k27, Metaltec, or equal.

5. Ductwork penetrating protective elements of fire-rated corridor walls, with no openings into 
corridor, shall be constructed of minimum 26 gauge galvanized steel.

6. Exterior exposed ductwork shall be fabricated from galvanized sheets. All joints and seams 
shall be standing-seam type with sealing mastic to provide watertight construction. All 
ductwork shall be internally insulated as hereinafter specified. All exposed surfaces shall be 
primed and painted two coats of exterior enamel paint, color as selected by the Architect.

7. Flexible ducts shall be listed per UL-181 standard as Class 1 flexible, acoustical insulated air 
duct and complying with NFPA Standards 90A and 90B.  Ducts shall be insulated with a 
minimum R-6 value, and shall have a maximum vapor transmission value of .05 perms.  
Ducts shall be factory made with and composed of: a PE liner duct permanently bonded to a 
coated spring steel wire helix.  Duct shall be chlorine free and carry a ten-year warranty for 
the labor to replace the duct should there be a factory defect.  Low permeability outer vapor 
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barrier of fiberglass bidirectional reinforced metalized laminate shall complete the composite.  
Pressure rating shall be 6" w.g. and maximum length shall be 6 feet.  Attach to duct take-off, 
diffuser, register, or grille only, with nylon or stainless steel duct clamp or tie.  Flexmaster 1-
M, or approved equal.

B. Duct Accessories:
1. Turning vanes shall be installed in all rectangular or square elbows. Vanes shall be installed 

in vane side rails.  Vanes shall be single wall vanes, and be fabricated and installed per 
SMACNA standards.

2. Volume dampers shall be fabricated from galvanized steel in accordance with SMACNA 
standards. Dampers shall have a continuous galvanized steel shaft on ducts 13” diameter or 
larger, with damper regulators and end bearings.  Dampers located above inaccessible 
ceilings (hard ceilings) shall be furnished with concealed ceiling damper regulators.  Dampers 
shall be pressure rated equal to the design duct pressure rating.  Dampers shall be provided 
at all diffuser and supply/exhaust grille takeoffs, regardless if indicated on the plans.  
Dampers are not required on the return air takeoffs unless specifically indicated.  

3. Flexible connections shall be provided at all rotating fan equipment. Connectors shall be of 
fire, water, and weather resistant material.

4. Fire dampers shall be UL-labeled with frame, locking assembly, accordion style folded 
blades, and fusible link. Dampers shall be Style B with blades stored outside of the air stream. 
Provide duct inspection door at each fire damper. Minimum size shall be 8" x 8". Inspection 
door shall be provided with a steel frame with gasketing around periphery, and a hinged 
panel.  Dampers located in moisture laden air conditions shall have all metal parts made of 
stainless steel.

5. Combination smoke and fire dampers are to be fusible link type with factory sleeve and 
electric operator located exterior to duct 120 V. operator to be spring return, fail closed with 
212 degrees F link and UL label.  Provide duct inspection door at each damper.  Minimum 
size shall be 8" x 8".  Inspection door shall be provided with a steel frame with gasketing 
around periphery, and a hinged panel.  Dampers located in moisture laden air conditions 
shall have all metal parts made of stainless steel.  Belimo operators/actuators only.

6. Smoke dampers are to be ultra-low leakage (less than 4CFM/ft2) type with factory sleeve and 
electric operator located exterior to duct 120 V. operator to be spring return, fail closed and 
UL label.  Provide duct inspection door at each damper.  Minimum size shall be 8" x 8".  
Inspection door shall be provided with a steel frame with gasketing around periphery, and a 
hinged panel.  Dampers located in moisture laden air conditions shall have all metal parts 
made of stainless steel.  Belimo operators/actuators only.

7. A plastic flex elbow support by Flexible Technologies Inc., Titus FlexRight, or approved equal, 
is required at all flex duct elbows supplying ceiling diffusers & return grilles.  Elbow support 
shall be fully adjustable, or be of universal design, to support flexible diameters 6” – 16”, sized 
to fit flex duct.  Elbow supports shall be UL rated for use in return air plenum spaces.  At the 
Contractor’s option, a hard elbow may be used in lieu of a flexible elbow.

C. Diffusers, Registers, Louvers, Grilles, Weathercaps:
1. See Drawings for requirement.

D. Duct Cleanliness:
1. Ductwork Delivery To Site

a. During ductwork being delivered from the premises of the manufacturer, care must be 
taken to prevent damage during transportation and off-loading.

2. Temporary Storage
a. Job site duct material storage areas should be clean, dry, and located away from high 

dust generating processes such as masonry or tile cutters, cutoff saws, drywall 
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sanding, mortar and plaster mixers, roof pitch kettles, portable electric generators, and 
main walkways that will be constantly broom swept.  The general contractor should 
designate a suitable area for temporary storage.

b. To prevent ductwork material damage from standing water, storage locations should 
include pallets or blocking to keep fabricated metal ductwork above the floor surface.  
If there is a risk of water runoff from above or dusty areas cannot be avoided, coverage 
should be used to protect stored materials.

3. Installation
a. Before the installation of individual duct sections, they are to be inspected to ensure 

that they are free from all debris.
b. All ductwork risers must be covered to prevent the entry of debris into the duct.
c. Downward facing and horizontal ductwork openings will not be required to be covered.
d. Access covers shall be firmly fitted in position on completion of each section of the 

work.  Open ends on completed ductwork and overnight work-in-progress shall be 
sealed.

e. The working area should be clean and dry and protected from the elements.
f. The internal surfaces of the uninsulated ductwork shall be wiped to remove excess 

dust immediately prior to installation.
4. Advanced Cleanliness- For Hospitals, Laboratories, & Cleanrooms

a. In addition to the provisions previously described, the following requirements should 
also be undertaken:
2) All self-adhesive labels for part identification are to be applied to external 

surfaces only.
3) To maintain cleanliness during transportation, all ductwork shall be sealed either 

by blanking or capping duct ends, bagging small fittings, surface wrapping or 
shrink wrapping.

4) All sealed ends shall be visually examined and if damaged resealed with an 
appropriate material.

5) The working area shall be clean, dry and the ductwork protected from dust.  
Protective coverings shall only be removed immediately before installation and 
inspected to determine if additional wipe down is necessary.

2.04 PIPING SYSTEMS
A. Refrigerant Piping:

1. Refrigerant piping shall be manufacturer’s standard line sets, in lengths as required for proper 
installation.  Coiling of excess tubing will not be acceptable.  Piping shall be continuous with 
no joints.

2. Provide factory wall outlet Airex Titan Outlet by Airex Manufacturing Inc. or equal.  Wall outlet 
shall be provided with compression gasket and seal and fastened with non-corrosive screws 
with pre-loaded neoprene washers.  Wall outlet shall be provided with an integrated over-
molded flexible elastomeric sleeve for sealing, isolating and supporting refrigerant pipes from 
vibration. The wall outlet must provide for expansion and contraction wall protection features 
with gaskets and seals.  A stainless-steel clamp must be provided and installed to provide a 
watertight seal.   

B. Condensate Drain Piping:
1. Exterior to building, or located in plenum:  Piping shall be Type L hard drawn copper, ASTM 

B88 with solder joints.  Copper piping shall not be used on 90% condensing type equipment.
2. Interior:  Piping shall by Type L hard drawn copper, ASTM B88, with solder joints, grade 
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95TA, or shall be Schedule 40 PVC.  Copper piping shall not be used on 90% condensing 
type equipment.

C. Pipe Hangers and Supports:
1. See Section 220100 for hanger and support requirements for piping systems.  See drawings 

for seismic support requirements for piping systems.
D. Piping Accessories:

1. Piping Hydronic Thermometer:  Thermometer shall be 3” bimetal dial thermometers with 
recalibrator with a 0°F to 250°F range and 2°F scale and accurate within 1% of scale range.  
Thermometer shall be provided with an Vari-angle Form angle stem and thermowell.  
Thermometers shall be installed in the hydronic system in a neat workman like manner, 
aligned vertically and horizontally with other thermometers in the system.  The 
thermometers shall be installed no higher than 9’-0” above finish floor and be readable 
from finish floor.  Weiss instrument or approved equal.

2. Piping Hydronic Pressure Gauges:  Pressure gauges shall be 4½” diameter, liquid filled 
gauges with ranges to meet 1.5 times the pressure ratings of the system its serving.  
Pressure gauges shall be provided with quarter turn ball valve isolation valves on the 
source side and on the bleed off line.  Pressure gauges shall be installed in the hydronic 
system in a neat workman like manner, aligned vertically and horizontally with other 
pressure gauges in the system.  The pressure sensors shall be installed no higher than 9’-
0” above finish floor and be readable from finish floor.  Weiss instrument or approved equal.

3. Air Vent:  Non-modulating, high capacity, automatic type designed to purge free air from 
the system and provide positive shutoff at pressures up to 150 psig at a maximum 
temperature of 250°F.  Vent shall be constructed of cast iron body and bonnet with 
stainless steel, brass, EPDM, and silicon rubber internal components.

J. Valves:
1. Regardless of size, all valves shall be tagged with a numbered brass tag, 1-1/2 inches by 3 

inches minimum in size and 0.051 inch thick. A valve chart indicating valve tag number, 
location, service, and normal position shall be mounted in a suitable framed and glassed 
cover in the main mechanical room or as directed.  Valve chart shall be duplicated in the 
Maintenance and Operations Manual.

2. See Sections 220000 and 220100 for additional valve requirements.
K. Grooved Piping Requirements:

1. Grooved Pipe Valves:
a. Butterfly Valves – 2” through 12” Sizes:  300 psi CWP suitable for bidirectional and 

dead-end service at full rated pressure.  Body shall be grooved end black enamel 
coated ductile iron conforming to ASTM A536.  Disc shall be electroless nickel plated 
ductile iron with blowout proof 416 stainless steel stem.  Disc shall be offset from the 
stem centerline to allow full 360 degree circumferential seating.  Seat shall be pressure 
responsive EPDM.  Basis of design: Victaulic Vic®-300 MasterSeal™ or approved 
equal.

b. Check Valves – 2” through 3” Sizes Spring Assisted:  Black enamel coated ductile iron 
body, ASTM A-536, Grade 65-45-12, stainless steel non-slam tilting disc, stainless 
steel spring and brass shaft, nickel-plated seat surface, 365 psi.  Victaulic Series 716H 
/ 779 or approved equal.

c. General Duty Valves – Tri-Service Valve Assembly: Combination shut-off, throttling 
and non-slam check valve.
1) 2-1/2” through 12” Sizes:  Butterfly valve with memory stop feature assembled 

with spring assisted, non-slam check valve.  Check valve may include venture-
like taps for flow measurement.  Working pressures to 300 psi.  Basis of design: 
Victaulic Series 761 butterfly valve in combination with Victaulic series 716 or 
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779 Check valve or approved equal.

2. Grooved Pipe Specialties:
a. Strainers – Grooved-End

1) T-Type Strainer:  2” through 12” sizes, 300 PSI T-Type Strainer shall consist of 
ductile iron (ASTM A-536, Grade 65-14-12) body, Type 304  stainless steel 
frame and mesh removable basket with No. 12 mesh, 2”-3” strainer sizes, or No. 
6 mesh, 4”-12” strainer sizes, 57% free open area.  Basis of design: Victaulic 
Style 730 / W730 or approved equal.

2) Y-Type Strainer, 2” through 18” sizes, 300 PSI, Y-Type Strainer shall consist of 
ductile iron body, ASTM A-536, Grade 65-45-12, Type 304 stainless steel 
perforated metal removable baskets with 1/16” (1,6mm) diameter perforations 
2”-3” strainer sizes, 1/8” (3.2mm) diameter perforations 4”-12” strainer sizes, and 
0.156” (4mm) diameter perforations 14”-18” basis of design strainer sizes.  Basis 
of design: Victaulic Style 732 / W732 or approved equal.

b. Suction Diffuser – Flanged outlet with grooved inlet connections, rated to 300 psi.  
Ductile iron (ASTM A-536) body, 304 stainless steel frame and perforated sheet 
diffuser with 5/32” (4,0mm) diameter holes.  Removable 20 mesh 304 stainless steel 
start-up pre-filter, outlets for pressure/temperature drain connections, and base 
support boss.  Basis of design: Victaulic Series 731-G and W731-G or approved equal.

3. Quality Assurance
a. To assure uniformity and compatibility of piping components in grooved end piping 

systems, all grooved products utilized shall be supplied by one manufacturer.  
Grooving tools shall be supplied by the same manufacturer as the grooved 
components.

4. Execution:
a. Installation:

1) Pipe ends shall be clean and free from indentations, projections, and roll marks 
in the area from pipe end to groove for proper gasket sealing.

2) The gasket style and elastomeric material (grade) shall be verified as suitable 
for the intended service as specified.

3) Couplings installation shall be complete when visual metal-to-metal contact is 
reached.

b. Training:
1) A factory trained representative (direct employee) of the grooved product 

manufacturing company shall provide on-site training for contractor’s field 
personnel in the use of grooving tools, application of groove, and product 
installation.

c. Application:
1) A representative of the grooved system supplier shall periodically visit the job 

site and review installation.  Contractor shall fix and/or replace any improperly 
installed products.

2) Grooved mechanical pipe couplings, fittings, valves and other grooved 
components may be used as an option to welding, threading or flanged 
methods.

3) All grooved components shall conform to local code approval and/or as listed by 
ANSI-B-31.1, B-31.3, B-31.9, ASME, UL/ULC, FM, IAPMO or BOCA.

4) Grooved end product manufacturer to be ISO-9001 certified.
2.05 INSULATION

A. General:
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1. All insulation shall have composite fire and smoke hazard ratings, as tested by ASTM E-84, 
NFPA 255, and UL 723, not exceeding:

Flame Spread 25
Smoke Developed 50

B. Ductwork - External Insulation:
1. Insulation shall be fiberglass insulation with aluminum foil scrim kraft facing.  All joints shall 

be taped with UL listed tape to provide a continuous vapor barrier.  The following ducts shall 
be externally insulated:
a. Supply ducts in unconditioned spaces (unless internally insulated)
b. Return ducts in unconditioned spaces (unless internally insulated)
c. Combustion air ducts
d. Outside air intake ducts
e. Exposed ductwork located within conditioned spaces shall not be externally insulated

2. Insulation thickness & "R" values shall be as follows:
a. R-6 – ducts located in unconditioned spaces (such as above ceiling, but below roof 

insulation) and outside air intake ducts.
b. R-12 – ducts located outside of the building's insulation envelope (such as above the 

attic insulation).
C. Ductwork - Internal Insulation:

1. Insulation shall be flexible fiberglass duct liner.  Liner shall be attached with 100% coverage 
of manufacturers recommended adhesive and welded or mechanically fastened galvanized 
steel pins.  All exposed edges of liner shall be coated with adhesive.  Duct dimensions shown 
are net air side face-to-face of duct liner.  The following ducts shall be internally insulated:
a. Supply and Return ducts within 15'-0" of air handler
b. Supply and Return ducts in mechanical rooms
c. 15’-0” downstream of VAV terminal units.
d. 15’-0” downstream of fan coil units.
e. Exterior ducts (located outdoors)
f. Buried ductwork below concrete slab
g. Ducts as indicated on plans

2. Insulation thickness & "R" values shall be as follows:
a. R-6 – ducts located in unconditioned spaces (such as above ceiling, but below roof 

insulation, or buried ductwork) and outside air ducts located outside of the building 
envelope.

b. R-12 – ducts located outside of the building's insulation envelope (such as above the 
roof).

E. Piping Insulation - Refrigerant Piping:
1. Insulation on refrigerant suction piping shall be one-piece preformed flexible formed tubing 

with built-in closed cell vapor barrier.  Seal laps and butt joints with moisture resistant 
adhesive to provide a continuous vapor seal.  Cover all insulated suction lines exposed on 
the exterior of the building with E-Flex Guard by Airex Manufacturing, Inc.  At exterior wall 
penetration provide Titan outlet by Airex Manufacturing, Inc. or equal with an Insulation 
thickness as follows:

Nominal Pipe Diameter  
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Refrigerant line set type                  1” and less     1" to < 1½"       1 ½” and above 
                                   
                                 Located with-in the conditioned spaces
                                 Suction                                             ½”                  1”                 1"
                                 Liquid                                               not required 
                                 Discharge (hi/low pressure)             1”                  1"                 1”

                                 Located outside the conditioned spaces
                                 Suction                                             ½”                  1”                1"
                                 Liquid                                               not required 
                                 Discharge (hi/low pressure)             1 ½”             1 ½”              2”

F. Piping Insulation - Exterior (Outdoor) Piping:
1. Piping located outdoors shall be insulated as specified above.  In-addition piping shall be 

covered with a weather-proof aluminum alloy 3003 or 3105 jacket meeting ASTM standard 
B209, minimum 0.016” think, installed per the manufacturer’s installation requirements.  At 
a minimum the following installation shall occur.  The jacketing overlap shall be a minimum 
of 2”.  Horizontal piping shall have the jacket seams located at the 3 o’clock or 9 o’clock 
position with the seam joint openings point downward to shed moisture.  Vertical piping 
shall have the upper jacket seams overlap the lower seam to shed moisture.  Valve handles 
and gauges shall be positioned on the bottom to help prevent water penetration.  Banding 
shall be used to secure the jacketing; screws, rivets, and all other fasteners capable of 
penetrating the underlying vapor retarder shall be prohibited.  Jacketing sealant shall be 
applied to all longitudinal and circumferential joints and the sealant shall be located 
between the aluminum jacket, not at the outer lip. 

2.06 VIBRATION ISOLATION
A. General:

1. All rotating equipment and appurtenances connected to rotating equipment shall be vibration 
isolated from the supporting structure.  No metal to metal contact will be permitted between 
fixed and floating parts.  All metal isolators exposed to weather shall be hot dipped galvanized 
after fabrication.  Piping connected to rotating equipment shall be hung with spring hangers 
for first 50 pipe diameters.

B. Floor Mounted Spring Isolators:
1. Isolators shall be free standing, laterally stable, and include acoustical friction pads and 

leveling bolts.  Isolators shall have a minimum ratio of spring diameter to operating spring 
height of 1.0 and an additional travel to solid equal to 50% of rated deflection.

C. Floor Mounted Neoprene Pads:
1. Isolators shall be neoprene waffle or combination neoprene and cork sandwich.  Pads shall 

be sized and selected as per manufacturers loading requirements.  
D. Spring Hangers:

1. Vibration hanger shall contain a spring and double deflection neoprene element in series.  
Spring shall have a diameter not less than 0.8 of compressed operating spring height.  Spring 
shall have a minimum additional spring travel of 50 percent between design height and solid 
height.  Spring shall permit a 15 degree angular misalignment without rubbing on hanger box.

2.07 SEISMIC SUPPORTS
A. All equipment, ductwork, and piping shall be seismically supported as required by the International 

Building Code, latest edition.  Support details shall be as indicated on the Drawings.

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Training Addition
Permit Set Boise, Idaho
April 11, 2024 Project No. 24009.000

Heating, Ventilating, And Air Conditioning 230100 - 13

2.08 CONTROL SYSTEM
A. General:

1. The Mechanical Contractor shall be responsible for a complete and operable control system, 
including equipment, installation, and accessories required to perform the required control 
functions. All control conduit and wiring shall be furnished by the Electrical Contractor.  
Thermostats, sub-base switches, remote control devices, etc., shall be supplied by the 
Mechanical Contractor and installed and connected by the Mechanical Contractor.  The 
Mechanical Contractor shall furnish the Electrical Contractor with wiring diagrams for all 
mechanical equipment and controls.

2. The control system shall be basically electric, with supplementary electronic devices as 
required.

3. The existing control systems shall be reused and extended to include cooling for both 
makeup air units.

B. Control Equipment and Accessories:
1. Control Dampers:

a. All control dampers are to be furnished under this section, except those specified to be 
furnished with the air handling units.  Damper blades shall be fabricated of 22-gauge 
galvanized sheet steel and frames shall be not less than 16-gauge galvanized steel.  
Blades shall be maximum 10 inches wide, 50 inches long, and shall be provided with 
neoprene gasketed edges and oilite bronze or nylon bearings.  Dampers shall be ultra-
low leakage, opposed blade type for proportional action and parallel blade type for two-
position action.  Leakage performance shall be a maximum of 3 cfm per sq, ft. @ a 
pressure differential of 1” w.g.   Provide damper operators for all motorized dampers 
and louvers.  Belimo or approved equal. Submittals shall include leakage and pressure 
drop data for all control dampers.  All outside air dampers shall fail closed.

2. Control Valves:
a. Control valves 2-1/2" and smaller shall be screwed, 3" and larger shall be grooved or 

flanged.  Screwed valves shall be bronze or cast brass, grooved valves shall be ductile 
iron, and flanged valves shall be cast iron or cast steel.  Three way valves shall have 
contoured plugs for linear flow characteristics and constant total flow throughout the 
stem travel.  Straight-thru valves shall be single seated and have equal percentage 
characteristics for water service.  Flat discs shall be used for on-off control only. All 
valves shall be stainless steel stems, replaceable seats, and self-adjusting Teflon or 
rubber packing.  All heating control valves shall fail open.  Belimo or approved equal.

3. Air Duct Smoke Detector:
a. Smoke detector shall be products of combustion detector and shall be UL listed.  The 

unit shall be designed for detection of combustion gases, fire, and smoke in air ducts 
in compliance with NFPA Pamphlet 90A.  The sheet metal contractor shall provide a 
minimum 18”x18” hinged access door, in inaccessible ceilings, for each detector that 
is furnished.  The sheet metal contractor is also responsible for providing all necessary 
transitions in the ductwork for mounting of the duct detector.

4. Thermostats:
a. Thermostats shall be 7-day programmable type, with automatic changeover from 

heating to cooling, be provided with auxiliary contacts.
b. Thermostats shall be provided with lockable covers.
c. Thermostats installed on exterior walls shall be mounted on an insulating block, or on 

foam insulation filled J-box. 
d. All thermostats shall have a mounting height of 46 inches, to the centerline of the 

device, unless otherwise noted on electrical drawings.
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5. Equipment Control Schematics:
a.  See Drawings for schematics and sequence of operations.

PART 3 - EXECUTION
3.01 WORKMANSHIP

A. General:
1. Install all materials and equipment as shown and in strict accordance with the applicable 

codes for the State and/or city.  Plans do not attempt to show exact details of all piping and 
ductwork, and no extra payment will be allowed for offsets required due to obstructions by 
other trades.  All work shall be done in a neat and orderly fashion and left in a condition 
satisfactory to the Architect/Engineer.

2. All piping shall be run parallel or perpendicular to established building lines.  Install piping so 
as to allow for expansion.  Install all valves with stems horizontal or above.  Install air vents 
at all high points.  Provide all piping which passes through walls, floors, or ceilings with 
standard weight pipe sleeves.

3. Grooved ends shall be clean and free from indentations, projections, and roll marks in the 
area from pipe end to groove.  Gasket shall be molded and produced by the grooved coupling 
manufacturer.  Verify gasket grade is suitable for the intended service.  The grooved coupling 
manufacturer’s factory trained representative shall provide on-site training for the contractor’s 
field personnel in the use of grooving tools, application of groove, and installation of groove 
end products.

4. Install the grooved piping and fittings in accordance with the latest recommendations as 
published by the manufacturer.  Pipe shall be square cut, +/-0.030”, properly deburred and 
cleaned.  Mark pipe ends at the required location using a gauge supplied by the Manufacturer 
to ensure full insertion into the coupling or fitting during assembly.  Use a manufacturer’s tool 
with proper sized jaw for pressing.

B. Insulation:
1. All piping insulation shall be applied over clean, dry surfaces after system has been pressure 

tested and any leaks corrected.  Finished appearance of all insulation shall be smooth and 
continuous.  Provide coat of insulating cement where needed to obtain this result.

2. Flexible duct insulation shall be secured to duct surface with 4-inch wide bands of adhesive 
applied on maximum 18-inch centers.  Additional galvanized tie-wire support shall be 
furnished as required and recommended by the insulation manufacturer.

C. Diffusers, Registers and Grilles:
1. All diffusers, grilles, and registers shall be installed tight on their respective mounting surfaces 

and shall be accurately centered on ceiling tile, recesses, windows, or doors.
D. Ductwork:

1. All sheet metal work shall be done by qualified, experienced mechanics in accordance with 
the requirements of ASHRAE and the latest edition of the applicable SMACNA Manual.  All 
ductwork shall be installed in a neat and orderly manner, and shall be adequately supported 
to prevent vibration or sagging.  All sheet metal ductwork shall be sealed with United-Sheet 
Metal Duct Sealer or equal.

E. Air Conditioning Units:
1. Units shall be installed approximately where shown on the plans to provide access space for 

filter changing, motor, drive and bearing servicing, and fan shaft and coil removing.  Pipe 
drain pan connection through a running trap to floor drain.  Unit shall not be operated until 
filters are installed.  Isolate sheet metal ducts from all fans with flexible connectors.

F. Condensing Units/ Heat Pumps:
1. Units located at grade shall be positioned such that they are beyond the roof drip line.  Units 

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Training Addition
Permit Set Boise, Idaho
April 11, 2024 Project No. 24009.000

Heating, Ventilating, And Air Conditioning 230100 - 15

shall be installed on a 6” concrete pad.
2. Units located on flat rooftops shall be provided with Miro Industries Model HD, or equal, heavy 

duty galvanized roof support with adjustable legs, sized 6 inches larger, in each direction, 
than equipment footprint.

END OF SECTION 230100
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SECTION 230150
MECHANICAL START-UP 

PART 1 - GENERAL
1.01 SCOPE

A. General:
1. The purpose of the mechanical start-up is to provide the owner of the facility with a high level 

of assurance that the mechanical system has been installed and operates per the 
requirements of the mechanical construction plans and specifications. The Mechanical 
General Provisions, Section 230000, is to be included as a part of this section of the 
specifications.

B. Pre-start and Start-up checklist:
1. The contractor shall be responsible for the completion of pre-start and start-up checklist 

forms.  These forms can usually be obtained from the equipment manufacturer.  
2. After completion of pre-start and start-up checklists, the contractor shall provide a copy of the 

pre-start and start-up checklist to the engineer for review and approval prior to substantial 
completion.

3. Approved Mechanical Equipment Start-up forms shall be included in the operations and 
maintenance manual.

PART 2 – START-UP PROCESS
2.01 RESPONSIBILITIES

A. Mechanical Contractor:
1. Coordinate with other trades involved in the installation of mechanical equipment to complete 

the requirements of mechanical start-up specifications.
2. Complete the pre-start and start-up checklist forms obtained from the equipment 

manufacturer.
3. Notify the mechanical engineer of tests to be witnessed. Contractor shall give the engineer a 

minimum of 48 hours notice prior to test.
B. Engineer:

1. Review the completed pre-start and start-up check lists provided by the mechanical 
contractor.

2. At final inspection, spot check items on the pre-start and start-up checklist forms to ensure 
that they have been completed.

2.02 EQUIPMENT PRE-START
A. Before starting any equipment or system, complete the system pre-start checklist forms.  As part 

of the pre-start process, the following items shall be completed as applicable:
1. Piping systems shall be pressure tested as specified, found to be tight, with reports 

submitted.
2. Piping systems shall be flushed and cleaned as specified, all required reports submitted, and 

the system shall be filled or charged per plans. 
3. Air system cleaning is complete and final filters shall be installed.
4. Vibration isolation and seismic restraints shall be installed per plans and specifications.
5. Equipment drives shall be aligned.
6. Electrical services shall be installed and checked.
7. Control points checkouts shall be completed.
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8. Safety controls shall be installed and operation checked.
9. Manufacturer’s representatives have carried out major equipment start-up, and all checks 

shall be documented on the relevant checklists as they are carried out.  
10. Equipment has been thoroughly cleaned (interior and exterior of units), of construction debris.
11. Deficiencies or incomplete work shall be corrected and pre-start shall be repeated until the 

installation is ready for operation.
2.03 EQUIPMENT START-UP      

A. After the pre-start up process described in Section 2.2, complete the system start-up checklist and 
document findings with forms provided.  As part of the Start-up process, the following items shall 
be completed as applicable:
1. Air systems balanced as specified in plans and specifications.
2. Water systems balanced as specified in plans and specifications.
3. Problems revealed during balancing of air and water systems shall be corrected.
4. All automatic temperature controls devices shall be calibrated, including adjustments to 

control valves and damper actuators.
5. Set up or program controls for accurate response and precise sequencing to meet specified 

performance.
6. The controls contractor and balancing contractor shall adjust and set air flows and calibrate 

controls of equipment as applicable.
7. Ensure final adjustments to vibration isolation and seismic restraints are carried out per the 

manufacturer’s requirements.
8. Check the operation of all fire dampers; smoke dampers and combination fire/smoke 

dampers.
B. Deficiencies or incomplete work shall be corrected, and the startup shall be repeated until correct 

installation and function has been confirmed and the installation is ready for engineer verification.
2.04 TRAINING AND INSTRUCTION

A. Once the substantial completion has been approved, the mechanical contractor shall provide the 
Owner and engineer with a training schedule for operation of the mechanical equipment and 
systems and their controls as listed in the specifications and plans.  Reference Section 230000 
Mechanical General Provisions, “Project Closeout” of these specifications.

PART 3 – EXECUTION
A. The following systems and equipment shall be completed under the mechanical start-up plan as 

described above and documented with equipment pre-start and start-up forms provided.
1. Makeup Air Units
2. Packaged Rooftop Units
3. Diffusers/Grilles
4. Electric Heaters

B. Pre-start and start-up forms are to be provided to the engineer for final approval before substantial 
completion.

C. Approved forms shall be included in the operations and maintenance manual.

END OF SECTION 230150
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SECTION 260500 

ELECTRICAL GENERAL PROVISIONS 

PART 1 GENERAL 

1.1 CONDITIONS AND REQUIREMENTS 

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

B. Provisions of this Section shall apply to all Sections of Division 26, 27, and 28. 

1.2 SCOPE OF WORK 

A. Furnish and install all materials and equipment and provide all labor required and necessary to 
complete the work shown on the drawings and/or specified in all Sections of Division 26 and all other 
work and miscellaneous items, not specifically mentioned, but reasonably inferred for a complete 
installation, including all accessories required for testing the system.  It is the intent of the drawings 
and specifications that all systems be complete and ready for operation. 

1.3 CODE COMPLIANCE 

A. All work and materials shall comply with the latest rules, codes and regulations, including, but not 
limited to, the following: 

1. Occupational Safety and Health Act Standards (OSHA) 

2. NFPA #70 – National Electric Code (NEC) 

3. ADA Standards – Americans with Disabilities Act 

4. ANSI/IEEE C-2 – National Electrical Safety Code 

5. NECA – Standard of Installation 

6. International Building Code 

7. International Fire Code 

8. International Energy Conservation Code 

9. NFPA #72 – Fire Code 

10. NFPA #101 – Life Safety Code  

11. All other applicable Federal, State and local laws and regulations.  

B. Work to be executed and inspected in accordance with local codes and ordinances.  Permits, fees or 
charges for inspection or other services shall be paid for by the contractor.  Local codes and 
ordinances are to be considered as minimum requirements and must be properly executed without 
expense to the owner; but do not relieve the contractor from work shown that exceeds minimum 
requirements. 

1.4 CONDITIONS AT SITE 

A. Visit to site is recommended of all bidders prior to submission of bid.  All will be held to have familiarized 
themselves with all discernible conditions and no extra payment will be allowed for work required 
because of these conditions, whether specifically mentioned or not. 

B. Lines of other service that are damaged as a result of this work shall be promptly repaired at no 
expense to the owner to the complete satisfaction of the owner. 

1.5 DRAWINGS AND SPECIFICATIONS 

A. All drawings and all specifications shall be considered as a whole and work of this Division shown 
anywhere therein shall be furnished under this Division. 

B. Drawings are diagrammatic and indicate the general arrangement of equipment and wiring.  Most 
direct routing of conduits and wiring is not assured.  Exact requirements shall be governed by 
architectural, structural and mechanical conditions of the job.  Consult all other drawings in preparation 
of the bid.  Extra lengths of wiring or addition of pull or junction boxes, etc., necessitated by such 
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conditions shall be included in the bid.  Check all information and report any apparent discrepancies 
before submitting bid. 

C. Change to location, type, function, brand name, finish, etc., shall not be made without permission of 
engineer. 

D. Some equipment is specifically designated on the drawings.  It is not the intent to sole source any item 
unless explicitly stated.  Items have been specified based upon design requirements.  All bidders are 
encouraged to submit products for approval.  Prior approval must be obtained as required by these 
contract documents.  Bids submitted with non-approved items will be considered invalid and bidders 
will be held to provide approved materials at no additional cost to the owner.  Submittals received by 
the engineer after award of contract on non-approved equipment will not be reviewed nor will they be 
returned. 

E. Where conflicting direction is given within the specifications and drawings, the contractor shall include 
the most expensive option in the bid.   

1.6 SAFETY AND INDEMNITY 

A. Safety: The contractor shall be solely and completely responsible for conditions of the job site, 
including safety of all persons and property during performance of the work.  This requirement will 
apply continuously and not be limited to normal working hours. 

B. No act, service, drawing review or construction review by the owner is intended to include review of 
the adequacy of the contractor’s safety measures in, on, or near the construction site. 

1.7 INSTRUCTION OF OWNER’S PERSONNEL 

A. The contractor shall conduct an on-site instructional tour of the entire project.  The personnel 
designated by the owner shall be instructed in: operation of all electrical systems, trouble-shooting 
procedures, preventative maintenance procedures, uses of Operation and Maintenance manuals, 
maintenance and cleaning of lighting fixtures and operation of all special systems. 

1.8 PROJECT COMPLETION 

A. Upon completion of all work and operational checks on all systems, the contractor shall request that 
a final construction observation be performed. 

B. The engineer shall compile a punch list of items to be completed or corrected.  The contractor shall 
notify the engineer upon completion of the items. 

1.9  GUARANTEE 

A. All work under this section shall be guaranteed in writing to be free of defective work, materials, or 
parts for a period of one (1) year after final acceptance of the work under this contract or the period 
indicated under the Division 1 specifications whichever is longer.  

B. Repair, revision or replacement of any and all defects, failure or inoperativeness shall be done by the 
contractor at no cost to the owner. 

PART 2 PRODUCTS 

2.1 MATERIAL APPROVAL 

A. The design, manufacturer and testing of electrical equipment and materials shall conform to or exceed 
latest applicable NEMA, IEEE or ANSI standards. 

B. All materials must be new, unless noted otherwise, and UL listed.  Materials that are not covered by 
UL testing standards shall be tested and approved by an independent testing laboratory or a 
governmental agency, which laboratory shall be acceptable to the owner and code enforcing agency. 

2.2 SHOP DRAWINGS AND MATERIALS LIST 

A. Submit an electronic copy, unless noted otherwise under Division 1, of the Division 26, 27 and 28 
shop drawings and material lists proposed for this project to the architect/engineer for review. 

2.3 OPERATION AND MAINTENANCE MANUALS 
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A. Submit an electronic copy, unless noted otherwise under Division 1, of the Operation and Maintenance 
Manuals for all Division 26, 27 and 28 equipment to the architect/engineer.  

2.4 RECORD DRAWINGS 

A. Submit record drawings to owner. 

2.5 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Deliver, store, and handle materials in a manner to prevent damage. 

B. Protect equipment from weather and dampness. 

PART 3 EXECUTION 

3.1 WORKMANSHIP AND CONTRACTOR’S QUALIFICATIONS 

A. Only quality workmanship will be accepted.  Haphazard or poor installation practice will be cause for 
rejection of work. 

B. Provide experienced foreman with a minimum of three years experience working on this type of 
building placed in charge of this work at all times. 

3.2 COORDINATION 

A. Coordinate work with other trades to avoid conflict and to provide correct rough-in and connection for 
equipment furnished under trades that require electrical connections.  Inform contractors of other 
trades of the required access to and clearances around electrical equipment to maintain serviceability 
and code compliance. 

B. Verify equipment dimensions and requirements with provisions specified under this Section.  Check 
actual job conditions before fabricating work.  Report necessary changes in time to prevent needless 
work.  Changes or additions subject to additional compensation, which are made without the 
authorization of the owner, shall be at contractor’s risk and expense. 

3.3 MANUFACTURER’S INSTRUCTIONS 

A. All installations are to be made in accordance with manufacturer’s recommendations. A copy of such 
recommendations shall at all times be kept in the job superintendent’s office and shall be available to 
the engineer. 

B. Follow manufacturer’s instructions where they cover points not specifically indicated on drawings and 
specifications.  If they are in conflict with the drawings and specifications obtain clarification from the 
engineer before starting work.  

3.4 QUALITY ASSURANCE 

A. The contractor shall insure that all workmanship, all materials employed, all required equipment and 
the manner and method of installation conforms to accepted construction and engineering practices, 
and that each piece of equipment is in satisfactory working condition to satisfactorily perform its 
functional operation. 

B. Provide quality assurance tests and operational check on all components of the electrical distribution 
system, all lighting fixtures, and special systems. 

3.5 CUTTING AND PATCHING 

A. Perform all cutting and fittings required for work of this section in rough construction of the building. 

B. All patching of finished construction of building shall be performed under the sections of specifications 
covering these materials. 

C. No joists, beams, girders or columns shall be cut by any contractor without obtaining written 
permission from the architect/engineer. 

END OF SECTION 260500 
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SECTION 260519 

 CONDUCTORS AND CABLES 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes building wires and cables and associated connectors, splices, and terminations 
for wiring systems rated 600 V and less. 

1.3 SUBMITTALS 

A. Submit shop drawings and product data. 

1.4 COORDINATION 

A. Coordinate layout and installation of cables with other installations. 

B. Revise locations and elevations from those indicated, as required to suit field conditions and as 
approved by the owner. 

PART 2  PRODUCTS 

2.1 BUILDING WIRES AND CABLES 

A. Conductors:  Stranded, copper, 600-volt insulation, type THHN/THWN, THHN/THWN-2, 
XHHN/XHHW. 

B. Conductors:  

1. Solid or stranded for No. 10 and smaller, stranded for No. 8 and larger, copper, 600 volt 
insulation, type THHN/THWN. Aluminum conductors not allowed unless noted otherwise.  

2. Insulation Types: THWN-2 for underground, THWN for wet locations, THHN for dry locations; 
XHHN/XHHW for GFI branch circuits and feeders fed from GFCI breakers. 

C. Color-code 208/120-V system secondary service, feeder, and branch-circuit conductors throughout 
the secondary electrical system as follows: 

1. Phase A:  Black. 

2. Phase B:  Red. 

3. Phase C:  Blue. 

4. Neutral:  White. 

5. Ground:  Green. 

D. Wire connectors and splices: units of size, ampacity rating, material, type and class suitable for service 
indicated. 

E. Signal and communication circuits: 

1. Special cables as indicated on the drawings. 

2. Conductors for general use: stranded copper conductor, #16 AWG minimum, with THWN-2 
insulation for underground, THWN for wet locations and THHN insulation for dry locations. 

PART 3  EXECUTION 

3.1 GENERAL WIRING METHODS 

A. Examine raceways and building finishes to receive wires and cables for compliance with requirements 
for installation tolerances and other conditions affecting performance of wires and cables.  Do not 
proceed with installation until unsatisfactory conditions have been corrected. 

B. Use no wire smaller than #12 AWG for power and lighting circuits and no smaller than #18 AWG for 
control wiring. 
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C. The contractor is responsible for upsizing conductor sizes to ensure the maximum voltage drop of any 
branch circuit does not exceed 3%. For reference, use No. 10 AWG conductor for 20 Amp, 120 volt 
branch circuits longer than 75 feet, and for 20 Amp, 277 volt branch circuits longer than 200 feet. 

D. Place an equal number of conductors for each phase of a circuit in the same raceway or conduit. 

E. Splice only in junction or outlet boxes. 

F. Neatly train or lace wiring inside boxes, equipment, and panelboards. 

G. Make conductor lengths for parallel circuits equal. 

H. Provide a separate neutral conductor for each ungrounded conductor.  Ungrounded conductors may 
share a neutral when all of the following conditions are met: 

1. The ungrounded conductors are connected to a multi-pole breaker or breakers that are clipped 
together with a UL listed means that provide a common trip. 

2. The ungrounded conductors contained in the same conduit or raceway. 

3. The ungrounded conductors all originate from a separate and unique phase bus in the panel. 

3.2 INSTALLATION 

A. Install wires and cables as indicated, according to manufacturer's written instructions, and the 
“National Electrical Installation Standards" by NECA. 

B. Remove existing wires from raceway before pulling in new wires and cables. 

C. Pull Conductors:  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 above accessible ceilings; do not rest on ceiling tiles.  Do not fasten cables to ceiling 
support wires.  Use cable ties to support cables from structure. 

3.3 CONNECTIONS 

A. Conductor Splices:  Keep to a minimum. 

B. Install splices and tapes that possess equivalent or better mechanical strength and insulation ratings 
than conductors being spliced. 

C. Use splice and tap connectors compatible with conductor material. 

D. Wiring at Outlets:  Install conductor at each outlet, with at least 12 inches of slack. 

E. Connect outlets and components to wiring and to ground as indicated and instructed by manufacturer. 

F. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening 
values. 

G. Terminate spare conductors with electrical tape. 

3.4 LABELING 

A. Provide Brady wire markers or equivalent on all conductors.  All wire shall be labeled in each box and 
panel with the circuit number and panel identification. 

3.5 FIELD QUALITY CONTROL 

A. Inspect wire and cable for physical damage. 

B. Perform continuity testing on all power and equipment branch circuit conductors.  Verify proper 
phasing connections.  

END OF SECTION 260519 
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SECTION 260526 - GROUNDING 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Fixed Price Construction Contract and 
Division 1 Specification Sections, apply to this Section. 

1.2 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. 

1.3 SYSTEM DESCRIPTION  

A. Ground the electrical service system neutral at service entrance equipment to concrete encased 
electrode, metal underground water pipe, and effectively grounded metal frame of building. 

B. Ground each separately-derived system neutral to nearest effectively grounded metal structural frame 
of building or point of service entrance ground. 

C. Provide communications system grounding conductor to point of service entrance ground. 

D. Bond together system neutrals, service equipment enclosures, exposed non-current carrying metal 
parts of electrical equipment, metal raceway systems, grounding conductors in raceways and cables, 
receptacle ground connectors, and plumbing systems. 

PART 2  PRODUCTS 

2.1 GROUNDING CONDUCTORS 

A. For insulated conductors, comply with Section 260519 - Conductors and Cables. 

B. Material:  Copper. 

C. Equipment Grounding Conductors:  Insulated with green-colored insulation.  Where green insulation 
is not available, on larger sizes, black insulation shall be used and suitably identified with green tape 
at each junction box or device enclosure. 

D. Underground Conductors: Bare, tinned, stranded, unless otherwise indicated. 

E. Bare Copper Conductors:  Medium hard drawn copper conductor, stranded, sized as shown on the 
drawings. 

F. Hardware: Bolts, nuts and washers shall be bronze; cadmium plated steel or other non-corrosive 
material, approved for the purpose. 

G. Grounding Bus:  Bare, annealed copper bars of rectangular cross section, with insulators. 

2.2 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 per manufacturer's written 
instructions. 

D. Below grade compression fittings: Thomas & Betts, Series 52000, 53000, and 54000 or equivalent. 

E. Use connector and sealant approved for purpose on all below grade clamp or compression type 
connections. 

2.3 GROUNDING ELECTRODES 

A. Ground Rods: Copper-clad steel, 5/8 inch diameter, minimum length 8 feet. 
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PART 3  EXECUTION 

3.1 APPLICATION 

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

B. In raceways, use insulated equipment grounding conductors. 

C. Exothermic-Welded Connections:  Use for connections to structural steel and for underground 
connections. 

D. Equipment Grounding Conductor Terminations:  Use bolted pressure clamps. 

E. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms housing service 
equipment, and elsewhere as indicated. 

1. Use insulated spacer; space 1 inch from wall and support from wall 6 inches above finished 
floor, unless otherwise indicated. 

F. Underground Grounding Conductors:  Use copper conductor, No. 2/0 AWG minimum.  Bury at least 
24 inches below grade. 

3.2 EQUIPMENT GROUNDING CONDUCTORS 

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

B. Install equipment grounding conductors in all feeders and circuits. 

C. Install insulated equipment grounding conductor with circuit conductors for the following items, in 
addition to those required by NEC: 

1. Feeders and branch circuits. 

2. Lighting circuits. 

3. Receptacle circuits. 

4. Single-phase motor and appliance branch circuits. 

5. Three-phase motor and appliance branch circuits. 

6. Flexible raceway runs. 

D. Nonmetallic Raceways:  Install an equipment grounding conductor in nonmetallic raceways bonded 
to outlet or equipment, sized per Section 250 of the NEC. 

G. Signal and Communication Systems:  For telephone, alarm, voice and data, and other communication 
systems, provide No. 4 AWG minimum insulated grounding conductor in raceway from grounding 
electrode system to each service location, terminal cabinet, wiring closet, and central equipment 
location. 

1. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding conductor 
on grounding bar. 

2. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal. 

H. Provide green insulated ground conductor to exterior post light standards. 

I. Provide grounding and bonding at pad-mounted transformer in accordance with Section 261200. 

3.3 INSTALLATION 

A. Ground Rods:  Where indicated, 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. Drive ground rods until tops are 2 inches below finished floor or final grade, unless otherwise 
indicated. 

2. Interconnect ground rods with grounding electrode conductors.  Use exothermic welds, unless 
otherwise indicated.  Make connections without exposing steel or damaging copper coating. 

B. 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. 
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C. 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 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. 

D. Metal Water Service Pipe:  Provide insulated copper grounding conductors, in conduit, from building's 
main service equipment, or grounding bus, to main metal water service entrances to building.  
Connect grounding conductors to main metal water service pipes by grounding clamp connectors.  
Where a dielectric main water fitting is installed, connect grounding conductor to street side of fitting.  
Bond metal grounding conductor conduit or sleeve to conductor at each end. 

E. UFER Ground (Concrete-Encased Grounding Electrode):  Fabricate according to NEC 250, using a 
minimum of 20 feet of bare copper conductor not smaller than No. 4 AWG.  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. 

3.4 CONNECTIONS 

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

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

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

3. 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. 

B. Exothermic-Welded Connections:  Comply with manufacturer's written instructions.  Welds that are 
puffed up or that show convex surfaces indicating improper cleaning are not acceptable. 

C. Equipment Grounding Conductor Terminations:  For No. 8 AWG and larger, use pressure-type 
grounding lugs.  No. 10 AWG and smaller grounding conductors may be terminated with winged 
pressure-type connectors. 

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 non-continuous 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.   

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

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. 

3.5 SYSTEM NEUTRAL GROUND 

A. Ground the neutral conductor of each transformer or generator to limit the maximum potential above 
ground due to normal operating voltage and limit the voltage level due to abnormal conditions. 

B. Ground generators or transformers with secondary voltage 600 volt or less as follows: 
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1. 3 phase, 4 wire Wye connected: ground neutral point 

C. For transformers 75 kVA or smaller with primary voltage 480 volt or less the primary equipment 
ground conductor may be used for grounding the secondary neutral provided it is adequately sized in 
accordance with NEC system ground conductor size. 

3.6 EQUIPMENT GROUND 

A. Ground non-current carrying metal parts of electrical equipment enclosures, frames, conductor 
raceways or cable trays to provide a low impedance path for line-to-ground fault current and to bond 
all non-current carrying metal parts together.  Install a grounding conductor in each raceway system.  
Equipment grounding conductor shall be electrically and mechanically continuous from the electrical 
circuit source to the equipment to be grounded.  Size grounding conductors per NEC 250 unless 
otherwise shown on the drawings.  

B. Install metal raceway couplings, fittings, and terminations secure and tight to ensure good grounding 
continuity.  Provide grounding conductor sized per NEC through all raceway and conduit systems. 

C. Lighting fixtures shall be securely connected to equipment grounding conductors.  Outdoor lighting 
standards shall have a factory installed ground lug for terminating the grounding conductor. 

D. Motors shall be connected to equipment ground conductors with a bolted solderless lug connection 
on the metal frame. 

3.7 FIELD QUALITY CONTROL 

A. Inspect grounding and bonding system conductors and connections for tightness and proper 
installation. 

 

END OF SECTION 260526 

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Training Addition 

Permit Set  Garden City, Idaho 

April 11, 2024 Project No.: 24009.000 

 

Raceways And Boxes 260533 - 1 

SECTION 260533 

RACEWAYS AND BOXES 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. FMC:  Flexible metal conduit. 

C. IMC:  Intermediate metal conduit. 

D. LFMC:  Liquidtight flexible metal conduit. 

E. RMC:  Rigid metal conduit. 

F. RNC:  Rigid Polyvinyl Chloride conduit. 

G. PVC:   Rigid Polyvinyl Chloride conduit 

H. HDPE:  High Density Polyethylene Conduit 

1.4 SUBMITTALS 

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, 
and cabinets. 

1.5 COORDINATION 

A. Coordinate layout and installation of raceways and boxes with other construction elements to ensure 
adequate headroom, working clearance, and access. 

PART 2  PRODUCTS 

2.1 METAL CONDUIT AND TUBING 

A. Rigid Steel Conduit:  ANSI C80.1. 

B. IMC:  ANSI C80.6. 

C. PVC coated Steel Conduit and Fittings:  NEMA RN 1; rigid steel conduit with external 40 mil PVC 
coating and internal two mil urethane coating. 

D. EMT and Fittings:  ANSI C80.3.  Fittings:  Set-screw type. 

E. FMC:  Zinc-coated steel. 

F. LFMC:  Flexible steel conduit with PVC jacket.  Fittings:  NEMA FB 1; compatible with conduit/tubing 
materials. 

2.2 NONMETALLIC CONDUIT AND TUBING 

A. RNC:  NEMA TC 2, Schedule 40 PVC.  Fittings:  NEMA TC 3; match to conduit and material. 

2.3 METAL WIREWAYS 

A. Material:  Sheet metal sized and shaped as indicated. 

B. Fittings and Accessories:  Include covers, 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. 

C. Finish:  Manufacturer's standard enamel finish. 
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2.4 OUTLET AND DEVICE BOXES 

A. Sheet Metal Boxes:  NEMA OS 1, galvanized steel. 

B. Cast-Metal Boxes:  NEMA FB 1, Type FD, cast box with gasketed cover. 

2.5 PULL AND JUNCTION BOXES 

A. Small Sheet Metal Boxes:  NEMA OS 1, galvanized steel. 

B. Cast-Metal Boxes:  NEMA FB 1, cast aluminum with gasketed cover. 

2.6 ENCLOSURES AND CABINETS 

A. Hinged-Cover Enclosures:  NEMA 250, Type 1, 3R, or 4, with continuous hinge cover and flush latch, 
key operable. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel. 

B. 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. 

2.7 J-HOOKS 

A. J-hooks:  Steel, rated for indoor use in non-corrosive environments.  J-hooks shall be rated to support 
Category 5e cable. 

B. Fittings and Support Bodies:  Manufacturer’s recommended fittings including side mount flange clips, 
bottom mount flange clips, beam clamp, rod and flange clip, C & Z purlin clip, and all other 
components and assemblies to make the system work. 

C. Acceptable Product:  Caddy CableCat Hanging System, 1-5/16” and 2” hooks, or approved equal 

D. Acceptable Manufacturer:  Erico Fastening Products or approved equal. 

E. J-hook Supports:  Manufacturer’s recommended fastening devices. 

2.9 INNERDUCT 

A. Innerduct:  NEMA TC 5.  UL Listed, corrugated, specifically designed for optical fiber cable pathways. 

B. Acceptable Manufactures:  Arnco, Carlon, Dura-line, and Pyramid. 

C. Composition: 

1. Non-plenum rated:  Polyethylene (PE), or High Density Polyethylene (HDPE). 

2. Plenum rated:  per manufacturer. 

D. Nominal Size:  1” (inside diameter), minimum. 

E. Pulling Strength:  minimum of 600 pounds. 

F. Color:  Orange, solid. 

G. Fittings and Innerduct Bodies:  Manufacturer’s recommended fittings including couplings, 

adapters, end caps, end bells, expansion couplings, plugs, sleeves, a full compliment of 
connective devices, and all other components to make the system work. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to receive raceways, boxes, enclosures, and cabinets for compliance with 
installation tolerances and other conditions affecting performance of raceway installation.  Do not 
proceed with installation until unsatisfactory conditions have been corrected. 

3.2 WIRING METHODS 

A. Outdoors:  Use the following wiring methods: 

1. Exposed:  Rigid steel or IMC. 

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Training Addition 

Permit Set  Garden City, Idaho 

April 11, 2024 Project No.: 24009.000 

 

Raceways And Boxes 260533 - 3 

2. Concealed:  Rigid steel or IMC. 

3. Underground, Single Run:  RNC or PVC Externally Coated Rigid Steel Conduit where required 
by NEC 517.13. 

4. Underground, Grouped:  RNC or PVC Externally Coated Rigid Steel Conduit where required 
by NEC 517.13. 

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric 
Solenoid, or Motor-Driven Equipment):  LFMC. 

6. Boxes and Enclosures:  NEMA 250, Type 3R or Type 4. 

B. Indoors:  Use the following wiring methods: 

1. Exposed: EMT or “Wiremold” metallic raceways or equal. 

2. Exposed in public areas: “Wiremold” metallic raceways or equal.  Use of exposed raceways in 
public areas must be approved by the architect prior to installation for each location.  Use of 
exposed EMT in areas visible to the public is not allowed unless specifically approved by the 
architect prior to installation.  Replacement of unapproved installations of exposed raceways 
will be at the expense of the contractor if deemed necessary by the architect or engineer. 

3. Concealed:  EMT or MC-Cable. Note: MC-Cable is not approved for “homeruns” 

4. Concealed in Patient Care Areas:  EMT or Hospital Grade MC-Cable where allowed by code. 
Note: Hospital Grade MC-Cable is not approved for “homeruns” 

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric 
Solenoid, or Motor-Driven Equipment):  FMC; except in wet or damp locations, use LFMC. 

6. Damp or Wet Locations:  Rigid steel conduit. 

7. Boxes and Enclosures:  NEMA 250, Type 1, except as follows: 

a. Damp or Wet Locations:  NEMA 250, Type 4, stainless steel. 

3.3 INSTALLATION 

A. Install raceways, boxes, enclosures, and cabinets as indicated, according to manufacturer's written 
instructions. 

B. Minimum Raceway Size:  1/2-inch trade size.  3/4-inch minimum for “homeruns”.  

C. Conceal conduit and EMT, unless otherwise indicated, within finished walls, ceilings, and floors. 

D. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  Install 
horizontal raceway runs above water and steam piping. 

E. Install raceways level and square and at proper elevations.  Provide adequate headroom. 

F. Complete raceway installation before starting conductor installation. 

G. Route exposed conduit and conduit above accessible ceilings parallel and perpendicular to walls and 
adjacent piping. 

H. Use temporary closures to prevent foreign matter from entering raceways. 

I. Protect stub-ups from damage where conduits rise through floor slabs.  Arrange so curved portion of 
bends is not visible above the finished slab. 

J. Make bends and offsets so ID is not reduced.  Keep legs of bends in the same plane and straight legs 
of offsets parallel, unless otherwise indicated. 

K. Use raceway fittings compatible with raceways and suitable for use and location.  For intermediate 
steel conduit, use threaded rigid steel conduit fittings, unless otherwise indicated. 

L. Run concealed raceways, with a minimum of bends, in the shortest practical distance considering the 
type of building construction and obstructions, unless otherwise indicated. 

M. Raceways Embedded in Slabs:  Install in middle third of slab thickness where practical, and leave at 
least 1-inch concrete cover. 

1. Secure raceways to reinforcing rods to prevent sagging or shifting during concrete placement. 

2. Space raceways laterally to prevent voids in concrete. 
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3. Run conduit larger than 1-inch trade size parallel to or at right angles to main reinforcement.  
Where at right angles to reinforcement, place conduit close to slab support. 

4. Transition from nonmetallic tubing to rigid steel conduit or IMC before rising above floor. 

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

1. Run parallel or banked raceways together, on common supports where practical. 

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

O. Join raceways with fittings designed and approved for the purpose and make joints tight. 

1. Make raceway terminations tight.  Use bonding bushings or wedges at connections subject to 
vibration.  Use bonding jumpers where joints cannot be made tight. 

2. Use insulating bushings to protect conductors. 

P. Tighten set screws of threadless fittings with suitable tools. 

Q. Terminations:  Where raceways are terminated with locknuts and bushings, align raceways to enter 
squarely and install locknuts with dished part against the box.  Where terminations are not secure 
with 1 locknut, use 2 locknuts:  1 inside and 1 outside the box. 

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

S. Install pull wires in empty raceways.  Utilize polyester line with not less than 200-lb tensile strength.  
Leave at least 12 inches of slack at each end of the pull wire. 

T. Telephone and Signal System Raceways:  In addition to the 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. 

U. Install raceway sealing fittings according to manufacturer's written instructions.  Locate fittings at 
suitable, approved, and accessible locations and fill them with UL-listed sealing compound.  For 
concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish 
similar to that of adjacent plates or surfaces.  Install raceway sealing fittings at the following points: 

1. Where conduits pass from warm to cold locations, such as the boundaries of refrigerated 
spaces. 

2. Where conduit pass from the interior to the exterior of a building. 

3. Where otherwise required by NEC. 

V. Apply firestopping to cable and raceway penetrations of fire-rated floor, ceiling, and wall assemblies 
to achieve fire-resistance rating of the assembly. Boxes installed in fire-rated floor, ceiling, and wall 
assemblies shall result in no larger than a 16 square-inch penetration in the fire-rated wall surface 
and the quantity of penetrations shall not be greater than 100 square-inches for every 100 square feet 
of fire-rated wall area. Where boxes are located on both sides of a fire-rated wall, the boxes shall have 
a minimum of a 24” horizontal spacing, where a 24” horizontal spacing cannot be achieved, furnish 
and install listed fire-rated putty on the boxes as required by the IBC. 

W. Route conduit through roof openings for piping and ductwork where possible; otherwise, install roof 
penetrations in accordance with roofing system requirements.  Coordinate with roofing installer. 

X. 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 the 
finished floor.  Extend conductors to equipment with rigid steel conduit; FMC may be used 6 inches 
above the floor.  Install screwdriver-operated, threaded flush plugs flush with floor for future equipment 
connections. 

Y. Flexible Connections:  Use maximum of 6 feet of flexible conduit for recessed and semi-recessed 
lighting fixtures; for equipment subject to vibration, noise transmission, or movement; and for all 
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motors.  Use liquidtight flexible conduit in wet or damp locations.  Install separate ground conductor 
across flexible connections. 

Z. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings approved for use with that material.  
Patch all nicks and scrapes in PVC coating after installing conduits. 

AA. Surface Raceways:  Install a separate, green, ground conductor in raceways from junction box 
supplying the raceways to receptacle or fixture ground terminals. 

BB. Conduits shall not be routed on or above the roof without prior approval from the Engineer.  Instead, 
the branch circuits shall be routed at the structure level below the roof to feed roof-top equipment.  
When approval is granted to route conduits on or above the roof, the conduits shall be strapped to 
COOPER industries DB series support blocks at intervals not exceeding NEC requirements.  The 
conduits shall not be rested directly on the roof.  It shall be permissible to penetrate the roof adjacent 
mechanical or electrical equipment to power that respective equipment. 

3.4 SUPPORT INSTALLATION 

A. Install support devices to securely and permanently fasten and support electrical components. 

B. Install individual and multiple raceway hangers and riser clamps to support raceways.  Provide U-
bolts, clamps, attachments, and other hardware necessary for hanger assemblies and for securing 
hanger rods and conduits. 

C. Support parallel runs of horizontal raceways together on trapeze- or bracket-type hangers, at least 
every 8 feet. 

D. Size supports for multiple raceway installations so capacity can be increased by a 25 percent 
minimum in the future. 

E. Support individual horizontal raceways with separate, malleable-iron pipe hangers or clamps. 

F. Install 1/4-inch diameter or larger threaded steel hanger rods, unless otherwise indicated. 

G. Spring-steel fasteners specifically designed for supporting single conduits or tubing may be used 
instead of malleable-iron hangers for 1-1/2-inch and smaller raceways serving lighting and receptacle 
branch circuits above suspended ceilings and for fastening raceways to slotted channel and angle 
supports. 

H. Arrange supports in vertical runs so the weight of raceways and enclosed conductors is carried 
entirely by raceway supports, with no weight load on raceway terminals. 

I. Simultaneously install vertical conductor supports with conductors. 

J. Separately support cast boxes that are threaded to raceways and used for fixture support.  Support 
sheet-metal boxes directly from the building structure or by bar hangers.  If bar hangers are used, 
attach bar to raceways on opposite sides of the box and support the raceway with an approved 
fastener not more than 24 inches from the box. 

K. Install metal channel racks for mounting cabinets, panelboards; disconnect switches, control 
enclosures, pull and junction boxes, transformers, and other devices unless components are mounted 
directly to structural elements of adequate strength. 

L. Install sleeves for cable and raceway penetrations of concrete slabs and walls unless core-drilled 
holes are used.  Install sleeves for cable and raceway penetrations of masonry and fire-rated gypsum 
walls and of all other fire-rated floor and wall assemblies.  Install sleeves during erection of concrete 
and masonry walls. 

M. Securely fasten electrical items and their supports to the building structure, unless otherwise 
indicated.  Do not fasten supports to piping, ductwork, mechanical equipment, or conduit.  Perform 
fastening according to the following unless other fastening methods are indicated: 

1. Masonry:  Toggle bolts on hollow masonry units and expansion bolts on solid masonry units. 

2. New Concrete:  Concrete inserts with machine screws and bolts. 

3. Existing Concrete:  Expansion bolts. 

4. Steel:  Spring-tension clamps on steel. 
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5. Light Steel:  Sheet-metal screws. 

6. Fasteners:  Select so the load applied to each fastener does not exceed 25 percent of its proof-
test load. 

N. Do not drill structural steel members. 

O. All supports and attachments shall meet project seismic zone requirements. 

3.5 BOX INSTALLATION 

A. Do not install boxes back-to-back in walls. 

B. Locate boxes in masonry walls to require cutting of masonry unit edge only.  Coordinate masonry 
cutting to achieve neat openings for boxes. 

C. Provide knockout closures for unused openings. 

D. Support boxes independently of conduit except for cast boxes that are connected to two rigid metal 
conduits, both supported within 12 inches of box. 

E. Use 4” boxes with multiple-gang mud-ring where more than one device are mounted together; do not 
use sectional boxes.  Provide barriers to separate wiring of different voltage systems. 

F. Install boxes in walls without damaging wall insulation. 

G. Coordinate mounting heights and locations of outlets mounted above counters, benches, and 
backsplashes. 

H. Position outlets to locate lighting fixtures as shown on reflected ceiling plans. 

I. In inaccessible ceiling areas, position outlets and junction boxes within 6 inches of recessed luminaire, 
to be accessible through luminaire ceiling opening. 

J. Provide recessed outlet boxes in finished areas; secure boxes to interior wall and partition studs, 
accurately positioning to allow for surface finish thickness.  Use stamped steel stud bridges for flush 
outlets in hollow stud walls, and adjustable steel channel fasteners for flush ceiling outlet boxes. 

K. Align wall-mounted outlet boxes for switches, thermostats, and similar devices. 

L. For boxes installed in metal construction, use rigid support metal bar hangers or metal bar fastened 
to two studs or with metal screws to metal studs. 

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

N. Locate pull and junction boxes above accessible ceilings or in unfinished areas.  Support pull and 
junction boxes independent of conduit. 

O. Minimum box size to be 4” square by 2 1/8” deep. 

3.6 LABELING 

A. Label cover plate of all pull and junction boxes by system served.  Indicate panel circuits for power 
and lighting boxes. 

3.7 CLEANING 

A. On completion of installation, including outlet fittings and devices, inspect exposed finish.  Remove 
burrs, dirt, and construction debris and repair damaged finish, including chips, scratches, and 
abrasions. 

 

END OF SECTION 260533 
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SECTION 260543 

UNDER SLAB AND UNDERGROUND ELECTRICAL WORK 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes under slab conduits and related electrical work. 

PART 2  PRODUCTS 

2.1 CONDUIT 

A. All shall be provided with fittings and accessories approved for the purpose.  Refer to Section 260533. 

2.2 BARE COPPER GROUND CONDUCTOR 

A. Medium hard drawn copper conductor, # 4/0 AWG stranded (unless otherwise noted). 

PART 3  EXECUTION 

3.1 GENERAL 

A. Electrical system layouts indicated on the drawings are generally diagrammatic, but shall be followed 
as closely as actual construction and work of other trades will permit. 

3.2 CONDUIT INSTALLATION 

A. Plastic conduit shall be installed on a 2-inch sand base and covered by 2-inch sand back fill.  Multiple 
runs shall maintain 3-inch minimum separation between runs.  Plastic conduit shall not be installed in 
rock base. 

B. Install 1/8-inch diameter pull line in each underground conduit. 

C. Burial depths of conduits shall comply with the NEC (minimum). 

D. Provide underground type plastic line markers: permanent, brightly colored, continuously printed 
plastic tape, intended for direct burial service, not less than 6 inches wide, reading “Caution Buried 
Electrical Line.”   Install continuous line markers located directly over buried line at 6 inches above top 
of conduit, during back filling operation. 

 

END OF SECTION 260543 
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SECTION 260800 

LIGHTING SYSTEMS COMMISSIONING  

PART 1  GENERAL 

1.01 RELATED DOCUMENTS: 

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

1.02 SUMMARY: 

A. This Section includes requirements for commissioning the lighting system and its controls. 

B. The registered design professional is responsible to provide evidence of lighting systems 
commissioning and completion in accordance to the provisions of this section.  

 1.03 DEFINITIONS: 

A. Architect: Includes Architect identified in the Contract for Construction between Owner and 
Contractor, plus consultant/design professionals responsible for design of HVAC, electrical, 
communications, controls for HVAC systems, and other related systems. 

B. RDP: Registered Design Professional 

C. Systems, Subsystems, and Equipment: Where these terms are used together or separately, 
they shall mean "as-built" systems, subsystems, and equipment.  

1.04 COMMISSIONING DOCUMENTATION: 

A. Commissioning Plan: A commissioning plan will be developed by a registered design professional 
or approved agency and shall include the following items: 

1. A narrative description of the activities that will be accomplished during each phase of 
commissioning, including the personnel intended to accomplish each of the activities. 

2. A listing of the specific equipment, appliances or systems to be tested and a description of 
the tests to be performed. 

3. Functions to be tested. 

4. Conditions under which the test will be performed.   

5. Measurable criteria for performance 

B. Test Checklists:  RDP, with assistance of Architect/Engineer, shall develop test checklists for each 
system, subsystem, or equipment including interfaces and interlocks, and include a separate entry, 
with space for comments, for each item to be tested.  Prepare separate checklists for each mode 
of operation and provide space to indicate whether the mode under test responded as required. 
Provide space for testing personnel to sign off on each checklist.   

1. Name and identification of tested item. 

2. Test number. 

3. Time and date of test. 

4. Indication of whether the record is for a first test or retest following correction of a problem or 
issue. 

5. Date of the test and name of parties involves as applicable. 

6. Individuals present for test. 

7. Deficiencies/Issues/Results of test. 

8. Note if re-test is necessary. 

C. Test and Inspection Reports:  RDP shall record test data, observations, and measurements on test 
checklists.  Photographs, forms, and other means appropriate for the application shall be included 
with data.  RDP shall compile test and inspection reports and tests and inspection certificates and 
include them in systems manual and commissioning report. 

D. Corrective Action Documents:  RDP shall document corrective action taken for systems and 
equipment that fail tests.  Include required modifications to systems and equipment and revisions 
to test procedures, if any.  Retest systems and equipment requiring corrective action and document 
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retest results. 

E. Issues Log:  RDP shall prepare and maintain an issues log that describes design, installation, and 
performance issues that are at variance with the Contract Documents.  Identify and track issues as 
they are encountered, documenting the status of unresolved and resolved issues. 

1. Creating an Issues Log Entry: 

a. Identify the issue with unique numeric or alphanumeric identifier by which the issue 
may be tracked. 

b. Assign a descriptive title of the issue. 

c. Identify date and time of the issue. 

d. Identify test number of test being performed at the time of the observation, if applicable, 
for cross-reference. 

e. Identify system, subsystem, and equipment to which the issue applies. 

f. Identify location of system, subsystem, and equipment. 

g. Include information that may be helpful in diagnosing or evaluating the issue. 

h. Note recommended corrective action. 

i. Identify commissioning team member responsible for corrective action. 

j. Identify expected date of correction. 

k. Identify person documenting the issue. 

2. Documenting Issue Resolution: 

a. Log date correction is completed or the issue is resolved. 

b. Describe corrective action or resolution taken.  Include description of diagnostic steps 
taken to determine root cause of the issue, if any. 

c. Identify changes to the Contract Documents that may require action. 

d. State that correction was completed and system, subsystem, and equipment is ready 
for retest, if applicable. 

e. Identify person(s) who corrected or resolved the issue. 

f. Identify person(s) documenting the issue resolution. 

3. Issues Log Report:  On a periodic basis, but not less than for each commissioning team 
meeting, RDP shall prepare a written narrative for review of outstanding issues and a status 
update of the issues log.  As a minimum, RDP shall include the following information in the 
issues log and expand it in the narrative: 

a. Issue number and title. 

b. Date of the identification of the issue. 

c. Name of the commissioning team member assigned responsibility for resolution. 

d. Expected date of correction. 

F. Commissioning Report:  RDP shall document results of the commissioning process including 
unresolved issues and performance of systems, subsystems, and equipment.  The commissioning 
report shall indicate whether systems, subsystems, and equipment have been completed and are 
performing according to the Contract Documents. The commissioning report shall include, but is 
not limited to, the following: 

1. Lists and explanations of substitutions; compromises; variances in the Contract Documents; 
record of conditions; and, if appropriate, recommendations for resolution.  This report shall 
be used to evaluate systems, subsystems, and equipment and shall serve as a future 
reference document during Owner occupancy and operation.  It shall describe components 
and performance that exceed requirements of the Contract Documents.  It may also include 
a recommendation for accepting or rejecting systems, subsystems, and equipment. 

2. Commissioning plan. 

3. Testing plans and reports. 

4. Corrective modification documentation. 

5. Issues log. 

6. Completed test checklists. 

G. Systems Manual:  RDP shall gather required information and compile systems manual.  Systems 
manual shall include, but is not limited to, the following: 
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1. Submittal Data stating equipment installed and selected options for each piece of equipment 
requiring maintenance. 

2. Operation and maintenance data on each piece of equipment requiring maintenance.  
Required routine maintenance actions shall be clearly identified. 

3. Name and address of at least one service agency. 

4. Lighting controls system maintenance and calibration information. 

5. A narrative of how each system is intended to operate, including recommended setpoints. 

PART 2  PRODUCTS – Not Used 

PART 3 - EXECUTION  

3.01 TESTING: 

A. Testing shall ensure that the control hardware and software are calibrated, adjusted, 
programmed and in proper working condition in accordance with the construction documents and 
manufacturers installation instructions. 

B. Testing shall ensure that the lighting controls meet all provisions of the applicable energy code. 

C. Perform tests using design conditions whenever possible.  Where occupant sensors, time 
switches, programmable schedule control, photosensor’s or daylighting controls are installed, the 
following procedures shall be performed: 

1. Confirm that the placement, sensitivity and time-out adjustments for occupant sensors yield 
acceptable performance. 

2. Confirm that the time switches and programmable schedule controls are programmed to turn 
the lights off. 

3. Confirm that the placement and sensitivity adjustments for photosensor controls reduce 
electric light based on the amount of usable daylight in the space as specified. 

 

END OF SECTION 260800 
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SECTION 260923 

LIGHTING CONTROL DEVICES 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes time switches, photoelectric relays, occupancy sensors, and multi-pole 
lighting relays and contactors. 

B. Related Sections include the following: 

1. Section 262726 - Wiring Devices for wall-box dimmers and manual light switches. 

1.3 SUBMITTALS 

A. Submit shop drawings and product data, including all wiring diagrams. 

PART 2  PRODUCTS 

2.1 GENERAL LIGHTING CONTROL DEVICE REQUIREMENTS 

A. Line-Voltage Surge Protection:  Include in all 120- and 277-V solid-state equipment.  Comply 
with UL 1449. 

2.2 TIME SWITCHES 

A. Description:  Electromechanical-dial type complying with UL 917. 

1. Astronomic dial. 

2. Two contacts, rated 30 A at 277-V ac, unless otherwise indicated. 

3. Eight-day program uniquely programmable for each weekday and holidays. 

4. Skip-day mode. 

2.3 PHOTOELECTRIC RELAYS 

A. Description:  Solid state, with single-pole, double-throw dry contacts rated to operate 
connected relay or contactor coils or microprocessor input, and complying with UL 773A. 

B. Light-Level Monitoring Range:  0 to 3500 fc, with an adjustment for turn-on/turn-off levels. 

C. Time Delay:  Prevents false operation. 

D. Outdoor Sealed Units:  Weather tight housing, resistant to high temperatures and equipped 
with sun-glare shield and ice preventer. 

2.4 OCCUPANCY SENSORS 

A. Occupancy sensors indicated on the plans are to establish room controls and sensor 
quantities.  The contractor is to verify sensor placement with the local manufacturer’s 
representative or the manufacture to ensure proper coverage and functionally of the specific 
sensor(s) installed.  The contractor is to return and make any adjustments necessary to the 
occupancy sensor settings and/or placement needed to maintain proper functionality within 
30 days after the owner/tenant takes occupancy of the project. 

B. Lighting control system shall include all occupancy sensors, power packs, and control wiring 
required to form a complete system.  

C. All occupancy sensors shall be dual/multi technology, manufactured by Unenco, 
Wattstopper, Lightolier Controls, Sensor Switch, or pre-approved equal unless otherwise 
noted. 
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D. Ceiling and Wall Mount Units:  Shall utilize dual/multi technology detection methods. Unit 
receives control power from a separately mounted auxiliary power and control unit, and 
operates power switching contacts in that unit. 

E. Switch-Box-Mounting Units:  Shall utilize dual/multi technology detection methods. Unit 
receives power directly from switch leg of the 120- or 277-V ac circuit it controls and operates 
integral power switching contacts.  Unit is to have integral manual controls and is to be 
mounted at standard switch height. 

F. Operation:  Turns lights on when room or covered area is occupied and off when unoccupied, 
unless otherwise indicated. 

1. Time Delay for Turning Lights Off:  Adjustable over a range from 1 to 20 minutes, 
minimum.  Time delay to be set at 20 minutes unless otherwise directed.  Contractor 
shall verify time delay with the owner/tenant prior to final occupancy. 

2. Manual Override Switch:  Where indicated on drawings; turns lights off manually 
regardless of elapsed time delay. 

3. Sensor shall be located and/or adjusted to detect occupancy within 1-foot of entry into 
room or area controlled by the occupancy sensor. 

G. Auxiliary Power and Control Units:  As follows: 

1. Relays rated for a minimum of 20-A normal ballast load. 

2. Sensor Power Supply:  Rated to supply the number of connected sensors. 

3. Relays shall have an auxiliary contact(s) for integration with HVAC or other building 
control systems. 

H. Passive-Infrared Type:  Detects occupancy by a combination of heat and movement in zone 
of coverage. 

I. Ultrasonic Type:  Emits a beam of ultrasonic energy and detects occupancy through use of 
Doppler's principle in discerning movement in zone of coverage by sensing a change in 
pattern of reflected ultrasonic energy. Ultrasonic frequency shall be 25 Khz or greater and 
sensor shall be temperature and humidity resistant. 

J. Dual-Technology Type:  Uses a combination of passive-infrared and ultrasonic or 
microphonic detection methods to distinguish between occupied and unoccupied conditions 
for area covered.  Particular technology or combination of technologies that controls each 
function (ON or OFF) is selectable in the field by operating controls on unit. 

K. All sensors shall be capable of operating normally with electronic ballast and compact 
fluorescent systems. 

L. Coverage of sensors shall remain constant after sensitivity control has been set.  No 
automatic reduction shall occur in coverage due to the cycling of air conditioner or heating 
fans. 

M. All sensors shall have readily accessible, user adjustable controls for time delay and 
sensitivity.  Controls shall be recessed to limit tampering. 

N. In the event of failure, a bypass manual “override on” feature shall be provided on each 
sensor.  When bypass is utilized, lighting shall remain on constantly.  The override feature 
shall be designed for use by building maintenance personnel and shall not be readily 
accessible by building occupants. 

O. All sensors shall provide an LED indication light to verify that motion is being detected and 
that the unit is working. 

P. All sensors shall have no leakage current in OFF mode and shall have voltage drop 
protection. 

2.5 MULTIPOLE CONTACTORS AND RELAYS 

A. Description:  Electrically operated and mechanically held, and complying with UL 508 and 
NEMA ICS 2. 
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1. Current Rating for Switching:  UL listing or rating consistent with type of load served. 

2. Control Coil Voltage:  Match control power source. 

PART 3  EXECUTION 

3.1 INSTALLATION 

A. Install equipment level and plumb and according to manufacturer's written instructions. 

3.2 CONTROL WIRING INSTALLATION 

A. Install wiring between sensing and control devices according to manufacturer's written 
instructions. 

B. Wiring Method:  Install all wiring in raceways. 

C. Bundle, train, and support wiring in enclosures. 

D. Ground equipment. 

E. Connections:  Tighten electrical connectors and terminals according to manufacturer's 
published torque-tightening values. 

3.3 IDENTIFICATION 

A. Provide Brady wire markers or equivalent on all conductors. 

3.4 FIELD QUALITY CONTROL 

A. Inspect control components for defects and physical damage. 

B. Verify settings of photoelectric devices with photometer. 

C. Electrical Tests:  Use particular caution when testing devices containing solid-state 
components.  Perform the following according to manufacturer's written instructions: 

1. Continuity tests of circuits. 

2. Operational Tests:  Set and operate devices to demonstrate their functions and 
capabilities in a methodical sequence that cues and reproduces actual operating 
functions. 

D. Correct deficiencies, make necessary adjustments, and retest.  Verify that specified 
requirements are met. 

E. The Lighting Control Panel shall be tested and listed under the UL 906 Energy Management 
Equipment Standards. 

3.5 CLEANING 

A. Cleaning:  Clean equipment and devices internally and externally using methods and 
materials recommended by manufacturers, and repair damaged finishes. 

 

END OF SECTION 260923 
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SECTION 262200 

DRY-TYPE TRANSFORMERS 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes dry-type distribution and specialty transformers rated 1000 V and less. 

1.3 SUBMITTALS 

A. Product Data:  Include data on features, components, ratings, and performance for each type of 
transformer specified.  Include dimensioned plans, sections, and elevation views.  Show minimum 
clearances and installed devices and features. 

B. Wiring Diagrams:  Detail wiring and identify terminals for tap changing and connecting field-installed 
wiring. 

C. Factory Test Reports:  Copy of manufacturer's design and routine factory tests required by referenced 
standards. 

D. Sound-Level Test Reports:  Copy of manufacturer's sound-level tests applicable to equipment for this 
project. 

E. Maintenance Data:  For transformers. 

1.4 QUALITY ASSURANCE 

A. Listing and Labeling:  Provide transformers specified in this section that are listed and labeled as 
defined in the NEC. 

B. Equipment shall conform or exceed requirements of NEMA, ANSI Standard C89.2 for dry-type 
transformers for general applications. 

C. Comply with the NEC. 

PART 2  PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: 

1. Cutler-Hammer/Eaton Corp. 

2. GE Electrical Distribution & Control. 

3. Square D; Groupe Schneider. 

4. Siemens 

5. Or approved equal. 

2.2 TRANSFORMERS, GENERAL 

A. Description:  Factory-assembled and -tested, air-cooled units of types specified, designed for 60-Hz 
service. 

B. Cores:  Grain-oriented, nonaging silicon steel. 

C. Coils:  Continuous windings without splices, except for taps. 

D. Internal Coil Connections:  Brazed or pressure type. 

E. Enclosure:  Class complies with NEMA 250 for the environment in which installed. 

F. Low-Sound-Level Units:  Minimum of 3 dBA less than NEMA ST 20 standard sound levels when 
factory tested according to IEEE C57.12.91. 

 

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Training Addition 

Permit Set  Garden City, Idaho 

April 11, 2024 Project No.: 24009.000 

 

Dry Type Transformers 262200- 2 

2.3 GENERAL-PURPOSE DISTRIBUTION AND POWER TRANSFORMERS 

A. Comply with NEMA ST 20 and list and label as complying with UL 1561. 

B. Cores:  One leg per phase. 

C. Windings:  One coil per phase in primary and secondary. 

D. Electrical ratings: 

1. Primary winding voltage: 480 volts, 3 phase, delta. 

2. Secondary winding voltage: 120/208 volts, 3 phase grounded wye. 

3. KVA rating: As indicated on drawings. 

E. Enclosure:  Indoor, ventilated. 

F. Temperature classification: 

1. Winding temperature rise shall be 150 degrees C in accordance with UL specification 506 with 
insulation Class 220 degree Celsius. 

G. Load rating: 

1. Transformer shall be capable of operating at 100% of nameplate rating continuously while in 
an ambient temperature not exceeding 40 degrees C. 

2. Transformer shall meet the daily overload requirements of ANSI Standard C57.96. 

H. Taps:  For transformers 3 kVA and larger, full-capacity taps in high-voltage windings are as follows: 

1. Taps, 3 through 10 kVA:  Two 5-percent taps below rated high voltage. 

2. Taps, 15 through 500 kVA:  Six 2.5-percent taps, 2 above and 4 below rated high voltage. 

3. Taps, 750 kVA and Above:  Four 2.5-percent taps, 2 above and 2 below rated high voltage. 

I. K-Factor Rating:  Transformers indicated to be K-factor rated are listed to comply with UL 1561 
requirements for non-sinusoidal load current handling capability to the degree defined by the 
designated K-factor. 

1. Transformer design prevents overheating when carrying full load with harmonic content 
corresponding to the designated K-factor. 

2. Nameplate states the designated K-factor of the transformer. 

J. Vibration Isolation: 

1. Provide neoprene rubber pads to isolate core and coil assembly from transformer enclosure. 

K. Wall-Mounting Brackets:  Manufacturer's standard brackets for transformers up to 75 kVA. 

2.4 BUCK-BOOST TRANSFORMERS 

A. Units comply with NEMA ST 1 and are listed and labeled as complying with UL 506 or UL 1561. 

B. Description:  Self-cooled dry type, rated for continuous duty, and connected as autotransformers to 
provide the percentage of buck or boost indicated. 

2.5 FINISHES 

A. Indoor Units:  Manufacturer's standard paint over corrosion-resistant pretreatment and primer. 

2.6 SOURCE QUALITY CONTROL 

A. Factory Tests:  Design and routine tests comply with referenced standards. 

B. Factory Sound-Level Tests:  Conduct sound-level tests on equipment for this project if specified sound 
levels are below standard ratings. 

PART 3  EXECUTION 

3.1 INSTALLATION 

A. Comply with safety requirements of IEEE C2. 

B. Arrange equipment to provide adequate spacing for access and for circulation of cooling air. 
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C. Anchor transformer securely with minimum ½” diameter bolts.  Strength of bolts used to secure the 
transformer shall be sufficient to resist shear and uplift produced by a force equal to one half of the 
equipment mass applied horizontally at the center of gravity. 

D. Provide 1” thick resiliency pads to isolate transformer from floor or platform, Korfund “Elasto Rib” or 
equal. 

E. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening 
values. 

F. The grounding conductor for each transformer shall be routed back to the Main Grounding Bar used 
for the building ground system.  

3.2 GROUNDING 

A. Separately Derived Systems:  Comply with the NEC requirements for connecting to grounding 
electrodes and for bonding to metallic piping near the transformer. 

B. Comply with Section 260526 - Grounding for materials and installation requirements. 

3.3 CONNECTIONS 

A. Use flexible conduits at least 24” long for electrical connections. 

3.4 IDENTIFICATION 

A. Provide engraved lamacoid nameplate for each transformer. 

3.5 FIELD QUALITY CONTROL 

A. Test Objectives:  To ensure transformer is operational within industry and manufacturer's tolerances, 
is installed according to the contract documents, and is suitable for energizing. 

B. Tests:  Include the following minimum inspections and tests according to manufacturer's written 
instructions.  Comply with IEEE C57.12.91 for test methods and data correction factors. 

1. Inspect accessible components for cleanliness, mechanical and electrical integrity, and 
damage or deterioration.  Verify that temporary shipping bracing has been removed.  Include 
internal inspection through access panels and covers. 

2. Inspect bolted electrical connections for tightness according to manufacturer's published torque 
values. 

C. Test Failures:  Compare test results with specified performance or manufacturer's data.  Correct 
deficiencies identified by tests and retest.  Verify that transformers meet specified requirements. 

3.6 CLEANING 

A. On completion of installation, inspect components.  Remove paint splatters and other spots, dirt, and 
debris.  Repair scratches and mars on finish to match original finish.  Clean components internally 
using methods and materials recommended by manufacturer. 

3.7 ADJUSTING 

A. After installing and cleaning, touch up scratches and mars on finish to match original finish. 

B. Adjust transformer taps to provide optimum voltage conditions at utilization equipment throughout 
normal operating cycle of facility.  Record primary and secondary voltages and tap settings and submit 
to owner. 

C. Adjust buck-boost transformer connections to provide optimum voltage conditions at utilization 
equipment throughout normal operating cycle of facility. 

 

END OF SECTION 262200 
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SECTION 262416 

PANELBOARDS 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes load centers and panelboards, overcurrent protective devices, and associated 
auxiliary equipment rated 600 V and less for the following types: 

1. Lighting and appliance branch-circuit panelboards. 

2. Distribution panelboards. 

B. Related sections: 

1. Section 260526 - Grounding.  

1.3 SUBMITTALS 

A. Product Data:  For each type of panelboard, overcurrent protective device, accessory, and component 
indicated.  Include dimensions and manufacturers' technical data on features, performance, electrical 
characteristics, ratings, and finishes. 

B. 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. UL listing for series rating of installed devices. 

e. Features, characteristics, ratings, and factory settings of individual overcurrent 
protective devices and auxiliary components. 

C. Panelboard Schedules:  For installation in panelboards.  Submit final versions after load balancing. 

D. Maintenance Data:  For panelboards and components, 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. 

1.4 QUALITY ASSURANCE 

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

B. Comply with NEMA PB 1. 

C. Comply with the NEC. 

1.5 COORDINATION 

A. Coordinate layout and installation of panelboards and components with other construction that 
penetrates walls or is supported by them, including electrical and other types of equipment, raceways, 
piping, and encumbrances to workspace clearance requirements. 

PART 2  PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: 

1. Panelboards, Overcurrent Protective Devices and Accessories: 
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a. Eaton Corp.; Cutler-Hammer Products. 

b. General Electric Co.; Electrical Distribution & Control Div. 

c. Siemens 

d. Square D Co.; Schneider Electric Brands 

e. Or approved equal. 

2.2 FABRICATION AND FEATURES 

A. Enclosures:  Flush or surface mounted cabinets (as indicated on drawings).  Construct cabinets with 
code gauge galvanized steel.  Provide minimum 20” wide cabinets and extra wiring space where 
incoming feed-through or parallel lines are shown.  NEMA PB 1, Type 1, to meet environmental 
conditions at installed location. 

1. Outdoor Locations:  NEMA 250, Type 3R. 

B. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, match box 
dimensions; for flush-mounted fronts, overlap box. 

C. Doors: Provide door-in-door construction, made of cold-rolled steel.  Inner door shall provide access 
to breaker handles and outer door shall provide access to wiring space as well.  Inner door shall be 
completely flush with no visible bolts, screw-heads or hinges and with flush catch and lock.  Outer 
door shall have concealed hinges, flush catch and lock to match inner door, located in line with inner 
door catch.  (Tee bar handles are not acceptable).   

D. Finish:  Manufacturer's standard enamel finish over corrosion-resistant treatment or primer coat. 

E. Directory Card:  With transparent protective cover, mounted inside metal frame, inside panelboard 
door. 

F. Bus:  Hard-drawn copper, 98 percent conductivity.  Attach circuit breakers to bus so that circuits 1, 3, 
and 5; 2, 4, and 6, or any three similarly numbered circuits form one three-phase, four-wire circuit. 

G. Main and Neutral Lugs:  Compression or mechanical type suitable for use with conductor material. 

H. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment ground conductors; 
bonded to box. 

I. Future Devices:  Mounting brackets, bus connections, and necessary appurtenances required for 
future installation of devices. 

J. Isolated Equipment Ground Bus:  Where indicated on drawings - Adequate for branch-circuit 
equipment ground conductors; insulated from box. 

K. Gutter Barrier:  Arrange to isolate individual panel sections. 

L. Feed-through Lugs:  Compression or mechanical type suitable for use with conductor material.  Locate 
at opposite end of bus from incoming lugs or main device. For two-section panels. 

M. Panels located adjacent to each other shall have identically sized enclosures and trims. 

2.3 PANELBOARD SHORT-CIRCUIT RATING 

A. UL label indicating series-connected rating with integral or remote upstream devices.  Include size and 
type of upstream device allowable, branch devices allowable, and UL series-connected short-circuit 
rating.  If not series rated: Fully rated to interrupt symmetrical short-circuit current available at terminals 
or the rating indicated on the plans, whichever is higher.  

2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

A. Branch Overcurrent Protective Devices: 

1. 120/208Y volt branch circuit panelboards: Quick-make, quick-break, molded case plug-in type 
designed for 120/208Y volt, three-phase, four-wire service with minimum 10,000 amperes rms 
short circuit rating. 

2. Provide multi-pole units with common trip elements. 

3. Breaker shall have center-tripped position in addition to the ON and OFF positions. 
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4. Provide lockouts for all circuits that should not be inadvertently tripped (as indicated on the 
drawings). 

2.5 DISTRIBUTION PANELBOARDS 

A. Dead-front, dead-rear, Nema 1 or 3R enclosure as indicated, designed for use on a three-phase, four-
wire, 120/208Y or 277/480Y volt system.  See drawings for additional details. 

B. Construction: Code gauge galvanized steel fully flanged for strength and rigidity.  Door and trim shall 
be cold-rolled steel, code gauge.  Provide concealed butt hinges and 3-point catch and lock.  Provide 
separately hinged or bolted vertical access doors over lug and wiring spaces. 

C. Bus Bars: Panel shall be fully bussed.  Shall be used throughout and shall be hard-rolled, electrolytic 
copper of 98% conductivity designed for a maximum 1000 amperes per square inch.  Bars shall be 
factory pre-drilled to accept future field installation of 2 or 3 pole circuit breakers in any combination.  
Brace all bus bars for required short circuit rating of the panel, but in no case less than 35,000 amperes 
rms, Refer to Short Circuit information above for additional requirements.  

D. Main Overcurrent Protective Devices:  Circuit breaker unless otherwise noted. 

E. Provide handle locking devices for all circuit breakers. 

F. Provide engraved nameplates with minimum ¼” high letters secured to panel front and for each circuit 
protective device in panel. 

2.6 OVERCURRENT PROTECTIVE DEVICES 

A. Feeder Circuit Breaker Assemblies 400 Amps or larger: 

1. Feeder Circuit breakers 400 Amps or larger shall be digital solid state true RMS sensing 
Molded Case Circuit Breakers with temperature insensitive, solid state trips, current 
sensors and solid state logic circuit integral with the frame. All circuit breakers shall be of 
same design for over-current and ground fault trip coordination. The Circuit Breakers shall 
have the following minimum features: 

a. UL listed for 80 percent load application unless otherwise indicated on plans. 

b. Long time pickup ( ampere setting ) determined by interchangeable rating plug . 

c. Adjustable instantaneous with short time tracking function. 

d. Circuit Breaker shall allow the UL listed field installation internal accessories ( 
Auxiliary Switch, Shunt Trip, Undervoltage release, Bell Alarm Switch ) without 
removal of cover to install. Circuit Breaker shall include Accessories as indicated on 
plans. 

e. Circuit breaker handle accessories shall provide provisions for locking handle in the 
‘ON’ or ‘OFF’ position 

2. Where specifically indicated or required by NEC 

a. Adjustable [L] Long time time-delay and ampere setting. 

b. Adjustable [S] Short time-delay and pick-up. 

c. Adjustable [I] Instantaneous trip. 

d. Adjustable [G] Ground fault pick-up and delay where indicated or required be NEC. 

e. Where Indicated special zone control interlocking for main breaker and future main 
and tie breaker of double-ended substation switchboard 

f. Short circuit, overload and ground fault trip indicators. 

g. Trip device of circuit breakers shall be of same type for tripping coordination. 

C. Feeder Circuit Breaker Assemblies 150 Amp and below: 

1. Feeder Circuit breakers 150 Amp and below shall be thermal Magnetic Circuit breaker: 
Inverse time current element for low level overloads, and instantaneous magnetic trip 
element for short circuits, unless otherwise indicated or required to meet Section 2.4 C 
above. Minimum features below:  

a. UL listed for 80 percent load application unless otherwise indicated on plans. 

b. Circuit Breaker shall allow the UL listed field installation internal accessories 
(Auxiliary Switch, Shunt Trip, Undervoltage release, Bell Alarm Switch) without 
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removal of cover to install. Circuit Breaker shall include Accessories as indicated on 
plans. 

c. Circuit breaker handle accessories shall provide provisions for locking handle in the 
‘ON’ or ‘OFF’ position 

2. Where specifically indicated or required by NEC 

a. Adjustable [L] Long time time-delay and ampere setting with Long time pickup ( 
ampere setting ) determined by interchangeable rating plug. 

b. Adjustable [S] Short time-delay and pick-up. 

c. Adjustable [I] Instantaneous trip. 

d. Adjustable [G] Ground fault pick-up and delay where indicated or required be NEC. 

e. Where Indicated special zone control interlocking for main breaker and future main 
and tie breaker of double-ended substation switchboard 

f. Short circuit, overload and ground fault trip indicators. 

g. Trip device of circuit breakers shall be of same type for tripping coordination. 

D. General Breaker Requirements: 

1. Minimum interrupting capacity shall match the minimum required interrupt rating of the panel. 

2. Standard frame sizes, trip ratings, and number of poles. 

3. Lugs:  Mechanical or compression style, suitable for number, size, trip ratings, and material of 
conductors. 

4. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting 
loads; Type HACR for heating, air-conditioning, and refrigerating equipment. 

5. GFCI Circuit Breakers:  Single- and two-pole configurations with 5-mA trip sensitivity. 

6. Shunt Trip:  120-V trip coil energized from separate circuit. 

PART 3  EXECUTION 

3.1 INSTALLATION 

A. Install panelboards and accessories according to NEMA PB 1.1. 

B. Clearances: Minimum code required clearances around panelboards must be maintained. 

C. Mounting Heights:  Top of trim 78 inches above finished floor, unless otherwise indicated. 

D. Mounting:  Plumb and rigid without distortion of box.  Mount recessed panelboards with fronts 
uniformly flush with wall finish. 

E. Mounting Hardware: Provide all necessary blocking, channels and other hardware for securing 
panelboards to wall, column or other parts of building structure. 

F. Circuit Directory:  Create a directory to indicate installed circuit loads after balancing panelboard loads.  
Obtain approval before installing.  Use a computer or typewriter to create directory; handwritten 
directories are not acceptable. 

G. Install filler plates in unused spaces. 

H. Wiring in Panelboard Gutters:  Arrange conductors into groups and bundle and wrap with wire ties 
after completing load balancing. 

3.2 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components. 

B. Panelboard Nameplates:  Label each panelboard with engraved metal or laminated-plastic nameplate 
mounted with corrosion-resistant screws.  Label shall include panel designation, voltage and phase in 
minimum ¼” high letters. 

3.3 CONNECTIONS 

A. Install equipment grounding connections for panelboards with ground continuity to main electrical 
ground bus. 
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B. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening 
values. 

3.4 FIELD QUALITY CONTROL 

A. After installing panelboards and after electrical circuitry has been energized, demonstrate product 
capability and compliance with requirements 

1. Procedures:  Perform each visual and mechanical inspection and electrical test indicated in 
NETA ATS, Section 7.6 for molded-case circuit breakers.  Certify compliance with test 
parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; 
otherwise, replace with new units and retest. 

C.  Balancing Loads:  After Substantial Completion, measure load balancing and make circuit changes 
as follows: 

1. Measure as directed during period of normal system loading. 

2. Perform load-balancing circuit changes outside normal occupancy/working schedule of the 
facility and at time directed. 

3. After circuit changes, recheck loads during normal load period.  Record all load readings before 
and after changes and submit test records. 

4. Tolerance:  Difference exceeding 20 percent between phase loads, within a panelboard, is not 
acceptable.  Rebalance and recheck as necessary to meet this minimum requirement. 

3.5 ADJUSTING 

A. Set field-adjustable switches and circuit breaker trip ranges. 

B. Adjust all operating mechanisms for free mechanical movement. 

3.6 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. 

 

END OF SECTION 262416 
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SECTION 262726 

WIRING DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes receptacles, switches, and finish plates. 

1.3 DEFINITIONS 

A. GFCI:  Ground-fault circuit interrupter. 

B. SPD:  Transient voltage surge suppressor or surge suppression device. 

1.4 SUBMITTALS 

A. Submit shop drawings and product data. 

1.5 COORDINATION 

A. Receptacles for Owner-Furnished Equipment:  Match plug configurations. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Wiring Devices: 

1. Bryant; Hubbell, Inc. 

2. GE Company; GE Wiring Devices. 
3. Hubbell Wiring Device – Kellems  
4. Leviton Manufacturing Co., Inc. 
5. Pass & Seymour/Legrand; Wiring Devices Div. 
6. Cooper Wiring Devices 
7. Or approved equal. 

2.2 RECEPTACLES 

A. General Requirements for All Devices 

1. Each device shall have an amperage rating not less than that of the branch circuit(s) 
overcurrent protection device.  White color, unless noted otherwise. 

a. Emergency devices backed up by an emergency generator and the associated 
cover plates shall be Red color. 

2. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 
70, by a qualified testing agency, and marked for intended location and application. 

3. All devices shall be Commercial Specification Grade (Construction specification grade is 
prohibited), unless noted otherwise. 

a. All convenience receptacles shall be Heavy-Duty 125 V, 20 A: Comply with 
NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596. 
Subject to compliance with requirements, provide Hubbell Wiring Device-
Kellems; 5362 Series or similar. 

B. Straight-Blade:  All devices shall be Tamper Resistant where required by the National Electric 
Code and/or local amendments. 

1. Tamper Resistant—Convenience Receptacles: 125 V, 20 A: Comply with NEMA WD 1, 
NEMA WD 6 Configuration 5-20R, UL 498 Supplement sd, and FS W-C-596. Subject to 
compliance with requirements, provide Hubbell Wiring Device-Kellems; HBL5362xxTR 
Series or similar. 

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Training Addition 

Permit Set  Garden City, Idaho 

April 11, 2024 Project No.: 24009.000 

 

Wiring Devices 262726 - 2 

C. GFCI Receptacles:  Duplex convenience receptacle with integral ground fault current 
interrupter. Provide one device for each location, daisy-chaining devices to achieve GFCI 
protection is not approved for this project. 

1. Duplex GFCI Convenience receptacles, 125 V, 20 A. 

2. Straight Blade, non-feed through type. 

3. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596. 

4. Include indicator light that shows when the GFCI has malfunctioned and no longer 
provides proper GFCI protection. 

5. Subject to compliance with requirements, provide Hubbell Wiring Device-Kellems; 
GFRST20xx Series or similar. 

2.3 SWITCHES 

A. Snap Switches:  General-duty, quiet type, rated 20 amperes, 120/277 volts AC.  Handle: white 
plastic, unless noted otherwise.   

1. TOGGLE SWITCHES:  Heavy-duty, quiet type, rated 20 amperes, 120/277 volts AC 
Comply with NEMA WD 1, UL 20, and FS W-S-896. 

a. Single Pole:  Subject to compliance with requirements, provide Hubbell Wiring 
Device-Kellems; 1221 Series or similar. 

b. Double Pole: Subject to compliance with requirements, provide Hubbell Wiring 
Device-Kellems; 1222 Series or similar. 

c. Three Way:  Subject to compliance with requirements, provide Hubbell Wiring 
Device-Kellems; 1223 Series or similar. 

d. Four Way:  Subject to compliance with requirements, provide Hubbell Wiring 
Device-Kellems; 1224 Series or similar. 

2. Pilot-Light Switches, Single pole, with neon-lighted handle, illuminated when switch is 
“on”, 20 A, for 120 and 277 V. Subject to compliance with requirements, provide Hubbell 
Wiring Device-Kellems; HBL1221PL Series or similar. 

3. Illuminated Switches, Single pole, with neon-lighted handle, illuminated when switch is 
"off." 20 A, for 120 and 277 V. Subject to compliance with requirements, provide Hubbell 
Wiring Device-Kellems; HBL1221IL Series or similar. 

4. Key-Operated Switches, 120/277 V, 20 Amp, with factory-supplied key in lieu of switch 
handle. Subject to compliance with requirements, provide Hubbell Wiring Device-
Kellems; HBL1221L Series or similar. 

B. Dimmer Switches:  Modular, full-wave, solid-state units with integral, quiet on/off switches and 
audible and electromagnetic noise filters 

1. Control:  Continuously adjustable slide.  Single-pole or three-way switch to suit 
connections. 

2.4 WALL PLATES 

A. Single and combination types match corresponding wiring devices. 

1. Cover plate: Smooth white plastic, unless noted otherwise. 
2. Cover plate for surface mounted devices:  Galvanized steel. 
3. Weatherproof cover plate: While in use, gasketed, cast metal, hinged device covers. 
4. Plate-Securing Screws:  Metal with head color to match plate finish. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install devices and assemblies plumb and secure. 

B. Install wall plates when painting is complete. 

C. Install wall dimmers to achieve indicated rating after derating for ganging as instructed by 
manufacturer. 

D. Do not share neutral conductor on load side of dimmers. 
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E. Arrangement of Devices:  Unless otherwise indicated, mount flush, vertically, with height as 
indicated or six inches above counters. 

F. Group adjacent switches under single, multi-gang wall plates. 

G. Protect devices and assemblies during painting. 

H. Install wall switches with off position down. 

I. Install cover plates on switch, receptacle, and blank outlets. 

3.2 IDENTIFICATION 

A. Switches and receptacles:  Identify panelboard and circuit number from which served.  Use 
machine-printed, pressure-sensitive, abrasion-resistant label tape on the outside of the face 
plate for receptacles and on the inside of the face plate for switches; utilize durable wire 
markers or tags within all outlet boxes.  Labels shall be Brother ½” TZ tape, black ink on clear, 
extra-strength adhesive tape, with size 18 text or engineer approved equal.  Use matching 
label printer.     

3.3 CONNECTIONS 

A. Connect wiring device grounding terminal to outlet box with bonding jumper. 

B. Connect wiring device grounding terminal to branch-circuit equipment grounding conductor. 

C. Tighten electrical connectors and terminals according to manufacturer’s published torque-
tightening values. 

3.4 FIELD QUALITY CONTROL 

A. Test wiring devices for proper polarity and ground continuity.  Check each device to verify 
operation. 

B. Test GFCI operation according to manufacturer's written instructions. 

C. Replace damaged or defective components. 

3.5 CLEANING 

A. Internally clean devices, device outlet boxes, and enclosures.  Replace stained or improperly 
painted wall plates or devices. 

 

END OF SECTION 262726 
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SECTION 262815 

DISCONNECT SWITCHES 

PART 1  GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 WORK INCLUDED 

A. Provide and install motor disconnects. 

B. Provide and install circuit disconnects. 

1.03 REFERENCES 

A. Underwriters' Laboratory, Inc. - Annual Product Directories. 

B. NEMA - Classification of Standard Types of Nonventilated Enclosures for Electric Controllers. 

1.04 REGULATORY REQUIREMENTS 

A. Conform to National Electrical Code and to applicable inspection authority. 

PART 2  PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. Cutler-Hammer/Westinghouse, General Electric, Siemens, Square D, or approved equal. 

2.02 COMPONENTS 

A. Motor and circuit disconnects shall have an Underwriters' Laboratory label. 

B. Single Phase 120 Volt Disconnect Switches:  Single pole toggle switch with thermal overload motor 
protection where indicated. A Horse Power rated switch may be used where fractional horse power 
motors have internal overload protection. 

C. Single or Three Phase Motor Disconnect Switches:  two or three pole heavy duty or fusible where 
other loads are on same circuit, 250 or 600 volt as required in NEMA Type 1, 3R, or 4 enclosures 
designed to reject all except Class 'R' fuses.  

2.03 ACCEPTABLE MANUFACTURERS - FUSES 

A. Cooper Bussmann, Edison, Littelfuse, Ferraz Shawmut, or approved equal. 

2.04 FUSES 

A. As indicated on the drawings.  All shall be of the same manufacturer. Provide one spare set of fuses 
(minimum of three) for each current rating and type used. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install motor and circuit disconnect as indicated on Drawings and as required by Code.  Where fuses 
are indicated, provide fuses correlated with full load current of motors provided. 

 

END OF SECTION 262815 
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SECTION 265100 

INTERIOR LIGHTING 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes interior lighting fixtures, lighting fixtures mounted on exterior building surfaces 
and recessed in canopies, emergency lighting units, and accessories. 

B. Related Sections include the following: 

1. Section 260923 Lighting Control Devices. 

1.3 SUBMITTALS 

A. Product Data:  For each type of lighting fixture indicated, arranged in order of fixture designation.  
Include data on features and accessories. 

B. Maintenance data for lighting fixtures. 

C. Emergency lighting units including battery and charger. 

1.4 QUALITY ASSURANCE 

A. Fixtures, Emergency Lighting Units, and Accessories:  Listed and labeled as defined in the NEC, 
Article 100, by a testing agency acceptable to authorities having jurisdiction. 

B. Comply with the NEC. 

C. FM Compliance:  Fixtures for hazardous locations shall be listed and labeled for indicated class and 
division of hazard by FM. 

D. NFPA 101 Compliance:  Comply with visibility and luminance requirements for exit signs. 

1.5 COORDINATION 

A. Coordinate layout and installation of lighting fixtures and suspension system with other construction 
that penetrates ceilings or is supported by them, including HVAC equipment, fire-suppression system, 
partition assemblies, and other construction. 

1.6 WARRANTY 

A. Special Warranty for Emergency Lighting Batteries:  Manufacturer's standard form in which 
manufacturer of battery-powered emergency lighting unit agrees to repair or replace components 
of rechargeable batteries that fail in materials or workmanship within specified warranty period. 

1. Warranty Period for Emergency Lighting Unit Batteries:  Five years from date of Substantial 
Completion.  Full warranty shall apply for first year, and prorated warranty for the remaining 
four years. 

B. Special Warranty for Ballasts:  Manufacturer's standard form in which ballast manufacturer agrees to 
repair or replace ballasts that fail in materials or workmanship within specified warranty period. 

1. Warranty Period for Electronic Ballasts:  Five years from date of Substantial Completion. 

PART 2  PRODUCTS 

2.1 MANUFACTURERS 

A. Products:  As indicated on the drawings. 

2.2 FIXTURES AND FIXTURE COMPONENTS, GENERAL 

A. Metal Parts:  Free from burrs, sharp corners, and edges. 

B. Sheet Metal Components:  Steel, unless otherwise indicated.  Form and support to prevent warping 
and sagging. 
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C. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating 
conditions, and designed to permit maintenance without use of tools.  Designed to prevent doors, 
frames, lenses, diffusers, and other components from falling accidentally during maintenance and 
when secured in operating position. 

D. Lenses, Diffusers, Covers, and Globes: 100 percent virgin acrylic plastic or annealed crystal glass, 
unless otherwise indicated. 

1. Plastic:  High resistance to yellowing and other changes due to aging, exposure to heat, and 
ultraviolet radiation. 

2. Lens Thickness:  0.125 inch minimum, unless greater thickness is indicated. 

2.3 EXIT SIGNS 

A. General Requirements:  Comply with UL 924 and the following: 

1. Sign Colors and Lettering Size:  Comply with authorities having jurisdiction. 

B. Internally Lighted Signs:  As follows: 

1. Lamps for AC Operation:  Light-emitting diodes, 70,000 hours minimum rated lamp life. 

C.  Self-Powered Exit Signs (Battery Type):  Integral automatic charger in a self-contained power pack. 

1. Battery:  Sealed, maintenance-free, nickel-cadmium type. 

2. Charger:  Fully automatic, solid-state type with sealed transfer relay. 

3. Operation:  Relay automatically energizes lamp from battery when circuit voltage drops to 80 
percent of nominal voltage or below.  When normal voltage is restored, relay disconnects lamps 
from battery, and battery is automatically recharged and floated on charger. 

4. Test Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and 
demonstrates unit operability. 

5. LED Indicator Light:  Indicates normal power on.  Normal glow indicates trickle charge; bright 
glow indicates charging at end of discharge cycle. 

6. Remote Test – Where indicated on the drawings:  Switch in hand-held remote device aimed in 
direction of tested unit initiates coded infrared signal.  Signal reception by factory-installed 
infrared receiver in tested unit triggers simulation of loss of its normal power supply, providing 
visual confirmation of either proper or failed emergency response. 

7. Integral Self-Test – Where indicated on the drawings:  Factory-installed electronic device 
automatically initiates code-required test of unit emergency operation at required intervals.  
Test failure is annunciated by an integral audible alarm and flashing red LED. 

2.4 EMERGENCY LIGHTING UNITS 

A. Internal Type:  Self-contained, modular, battery-inverter unit, factory mounted within lighting fixture 
body and compatible with ballast.  Comply with UL 924. 

1. Emergency Connection:  Operate fixture continuously at an output of 1100 lumens for 90 
minutes.  Connect unswitched circuit to battery-inverter unit and switched circuit to fixture 
ballast. 

2. Test Push Button and Indicator Light:  Visible and accessible without opening fixture or entering 
ceiling space.  Provide integral to fixture or mounted adjacent to fixture. 

a. Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and 
demonstrates unit operability. 

b. Indicator Light:  LED indicates normal power on.  Normal glow indicates trickle charge; 
bright glow indicates charging at end of discharge cycle. 

3. Battery:  Sealed, maintenance-free, nickel-cadmium type. 

4. Charger:  Fully automatic, solid-state, constant-current type with sealed power transfer relay. 

5. Battery:  Sealed, maintenance-free, nickel-cadmium type. 

6. Charger:  Fully automatic, solid-state type with sealed transfer relay. 

7. Night-Light Connection:  Where night-light option is called out in the drawings, operate the 
fixture continuously. 
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B. External Type:  Self-contained, modular, battery-inverter unit, suitable for powering the light fixture, 
remote mounted from the lighting fixture.  Comply with UL 924. 

1. Emergency Connection:  Operate fixture continuously at an output of 1100 lumens for 90 
minutes.  Connect unswitched circuit to battery-inverter unit and switched circuit to fixture 
ballast. 

2. Battery:  Sealed, maintenance-free, nickel-cadmium type. 

3. Charger:  Fully automatic, solid-state, constant-current type. 

4. Housing:  NEMA 250, Type 1 enclosure. 

5. Test Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and 
demonstrates unit operability. 

6. LED Indicator Light:  Indicates normal power on.  Normal glow indicates trickle charge; bright 
glow indicates charging at end of discharge cycle. 

2.5 FIXTURE SUPPORT COMPONENTS 

A. Single-Stem Hangers:  1/2-inch steel tubing with swivel ball fitting and ceiling canopy.  Finish same as 
fixture. 

B. Twin-Stem Hangers:  Two, 1/2-inch steel tubes with single canopy arranged to mount a single fixture.  
Finish same as fixture. 

C. Rod Hangers:  3/16-inch- minimum diameter, cadmium-plated, threaded steel rod. 

D. Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped with threaded 
attachment, cord, and locking-type plug. 

E. Aircraft Cable Support:  Use cable, anchorages, and intermediate supports recommended by fixture 
manufacturer. 

F. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage (2.68 mm) 

2.6 FINISHES 

A. Fixtures:  Manufacturer's standard, unless otherwise indicated. 

1. Paint Finish:  Applied over corrosion-resistant treatment or primer, free of defects. 

2. Metallic Finish:  Corrosion resistant. 

PART 3  EXECUTION 

3.1 INSTALLATION 

A. Fixtures:  Set level, plumb, and square with ceiling and walls, and secure according to manufacturer's 
written instructions and approved submittal materials. 

B. Furnish and install a protective barrier around fixtures that are not insulation-contact-rated (non-IC-
rated) in locations where insulation is installed.  The protective barrier shall be installed to yield a 4” 
air-gap from the fixture on all sides and top.   

C. Support for Fixtures in or on Grid-Type Suspended Ceilings:  Attach supports to building structure. 

1. Light fixtures (all types) shall be mechanically attached to grid per NEC 410-16 (two per fixture 
unless independently supported). 

a. Surface-mounted fixtures shall be attached to grid. 

b. Pendant-hung fixtures shall be directly supported from structure with 9-gauge wire (or 
approved alternative). 

c. Rigid lay-in or can light fixtures: 

i. <10 lbs. - one wire to structure (may be slack) 

ii. 11 to 56 lbs. - two wires from housing to structure (may be slack). 

iii. >57 lbs. - supported directly to structure by approved method. 

D. Suspended Fixture Support:  As follows: 

1. Pendants and Rods:  Where longer than 48 inches, brace to limit swinging. 

2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers. 
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3. Continuous Rows:  Suspend from cable installed according to fixture manufacturer's written 
instructions and details on Drawings. 

3.2 CONNECTIONS 

A. Ground equipment. 

1. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  

3.3 FIELD QUALITY CONTROL 

A. Inspect each installed fixture for damage.  Replace damaged fixtures and components. 

B. Tests:  As follows: 

1. Verify normal operation of each fixture after installation. 

2. Emergency Lighting:  Interrupt electrical supply to demonstrate proper operation. 

C. Malfunctioning Fixtures and Components:  Replace or repair, then retest.  Repeat procedure until units 
operate properly. 

D. Ballasts: Replace all noisy ballasts.  Ballasts that can be heard shall be considered noisy.  Repeat the 
procedure until a ballast is installed that is not noisy. 

3.4 CLEANING AND ADJUSTING 

A. Clean fixtures internally and externally after installation.  Use methods and materials recommended 
by manufacturer. 

B. Adjust aimable fixtures to provide required light intensities. 

 

END OF SECTION 265100 
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SECTION 265600 

EXTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes exterior lighting units with luminaires, LED drivers, poles/support structures, and 
accessories. 

B. Related Sections include the following: 

1. Section 260923 - Lighting Control Devices. 

2. Section 265100 - Interior Lighting for interior fixtures, emergency lighting units, and 
accessories; and for exterior luminaires normally mounted on buildings. 

1.3 DEFINITIONS 

A. Lighting Unit:  A luminaire or an assembly of luminaires complete with a common support, including 
pole, post, or other structure, and mounting and support accessories. 

B. Luminaire (Light Fixture):  A complete lighting device consisting of LED(s) and driver(s), when 
applicable, together with parts designed to distribute light, to position and protect lamps, and to 
connect lamps to power supply. 

1.4 SUBMITTALS 

A. Product Data:  For each type of lighting unit indicated, arranged in order of lighting unit designation.  
Include data on features, accessories and finishes. 

B. Maintenance data for lighting units. 

1.5 QUALITY ASSURANCE 

A. Luminaires and Accessories:  Listed and labeled as defined in the NEC, Article 100, for their indicated 
use, location, and installation conditions by a testing agency acceptable to authorities having 
jurisdiction. 

B. Comply with ANSI C2. 

C. Comply with the NEC. 

1.6 DELIVERY, STORAGE, AND HANDLING OF POLES 

A. Retain factory-applied pole wrappings on metal poles until just before pole installation.  For poles with 
nonmetallic finishes, handle with web fabric straps. 

PART 2  PRODUCTS 

2.1 MANUFACTURERS 

A. Products: As indicated on the drawings. 

2.2 LUMINAIRES 

A. Metal Parts:  Free from burrs, sharp corners, and edges. 

B. Sheet Metal Components:  Corrosion-resistant aluminum, unless otherwise indicated.  Form and 
support to prevent warping and sagging. 

C. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform in use.  
Provide filter/breather for enclosed luminaires. 

D. Doors, Frames, and Other Internal Access:  Smooth operating, free from light leakage under operating 
conditions, and arranged to permit maintenance without use of tools.  Arrange doors, frames, lenses, 
diffusers, and other pieces to prevent accidental falling during maintenance and when secured in 
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operating position.  Provide for door removal for cleaning or replacing lens.  Arrange to disconnect 
LED driver when door opens. 

E. Exposed Hardware Material:  Stainless steel. 

F. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, and 
ultraviolet radiation. 

G. Lenses and Refractors:  Materials as indicated.  Use heat- and aging-resistant, resilient gaskets to 
seal and cushion lens and refractor in luminaire doors. 

2.3 LUMINAIRE SUPPORT COMPONENTS 

A. Description:  Comply with AASHTO LTS-3 for pole or other support structures, brackets, arms, 
appurtenances, base, and anchorage and foundation. 

B. Wind-Load Strength of Total Support Assembly:  Adequate to carry support assembly plus luminaires 
at indicated heights above grade without failure, permanent deflection, or whipping in steady winds of 
80 mph with a gust factor of 1.3.  Support assembly includes pole or other support structures, brackets, 
arms, appurtenances, base, and anchorage and foundation. 

C. Finish:  Match finish of pole/support structure for arm, bracket, and tenon mount materials. 

D. Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items compatible with support 
components. 

1. Materials:  Will not cause galvanic action at contact points. 

2. Mountings:  Correctly position luminaire to provide indicated light distribution. 

3. Anchor Bolts, Nuts, and Washers:  Hot-dip galvanized after fabrication unless stainless-steel 
items are indicated. 

4. Anchor-Bolt Template:  Steel. 

E. Pole/Support Structure Bases:  Anchor type with hold-down or anchor bolts, leveling nuts, and bolt 
covers. 

F. Steel Poles:  Tubing complying with ASTM A 500, Grade B, carbon steel with a minimum yield of 
46,000 psig; one-piece construction up to 40 feet in length with access handhole in pole wall. 

G. Steel Mast Arms:  Fabricated from NPS 2 black steel pipe, continuously welded to pole attachment 
plate with span and rise as indicated. 

H. Metal Pole Brackets:  Match pole metal.  Provide cantilever brackets without underbrace, in sizes and 
styles indicated, with straight tubular end section to accommodate luminaire. 

I. Pole-Top Tenons:  Fabricated to support luminaire or luminaires and brackets indicated, and securely 
fastened to pole top. 

J. Concrete for Pole Foundations:  Comply with Division 3. 

2.4 FINISHES 

A. Steel:  Grind welds and polish surfaces to a smooth, even finish. 

1. Galvanized Finish:  Hot-dip galvanize after fabrication to comply with ASTM A 123. 

2. Surface Preparation:  Clean surfaces to remove dirt, oil, grease, and other contaminants that 
could impair paint bond.  Remove mill scale and rust, if present, from uncoated steel. 

3. Interior:  Apply one coat of bituminous paint on interior of pole, or otherwise treat to prevent 
corrosion. 

4. Polyurethane Enamel:  Manufacturer's standard finish consisting of one or more coats of primer 
and two finish coats of high-gloss, high-build polyurethane enamel. 

a. Color:  As indicated on the drawings. 
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PART 3  EXECUTION 

3.1 INSTALLATION 

A. Concrete Foundations:  Construct according to Division 3. 

B. Install poles as follows: 

1. Use web fabric slings (not chain or cable) to raise and set poles. 

2. Mount pole to foundation with leveling nuts, and tighten top nuts to torque level recommended 
by pole manufacturer. 

3. Secure poles level, plumb, and square. 

4. Grout void between pole base and foundation.  Use non-shrinking or expanding concrete grout 
firmly packed in entire void space. 

5. 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. 

C. Luminaire Attachment:  Fasten to indicated structural supports. 

3.2 CONNECTIONS 

A. Ground equipment. 

1. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. 

B. Ground metal poles/support structures. 

3.3 FIELD QUALITY CONTROL 

A. Inspect each installed unit for damage.  Replace damaged units. 

3.4 CLEANING AND ADJUSTING 

A. Clean units after installation.  Use methods and materials recommended by manufacturer.  

 

END OF SECTION 265600 
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SECTION 266000 

ELECTRICAL DEMOLITION AND REPAIR 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes electrical demolition and repair.  Work includes removal of obsolete wiring and 
electrical apparatus; relocation, reconnection or replacement of existing wiring affected by demolition 
or new construction; capping off concealed wiring abandoned due to demolition or new construction. 

PART 2  PRODUCTS 

2.1 EQUIPMENT 

A. Conductors and Cables: Refer to Section 260519 – Conductors and Cables. 

B. Raceways and Boxes: Refer to Section 260533 – Raceways and Boxes. 

PART 3  EXECUTION 

3.1 DEMOLITION 

A. Protect existing electrical equipment and installations indicated to remain.  If damaged or disturbed in 
the course of the work, remove damaged portions and install new products of equal capacity, quality, 
and functionality. 

B. Accessible Work: Remove exposed electrical equipment and installations, indicated to be demolished, 
in their entirety.  Completely remove all exposed traces, hardware, wiring and conduit systems to the 
source.  All knockouts and holes shall be patched or plugged. 

C. Contractor shall re-use existing straight conduit runs and factory bends for conduits 2” and larger, 
provided that they are not damaged in any way and are installed in accordance with Section 260533. 

D. Re-use of all other electrical apparatus and material is subject to approval by owner. 

E. Abandoned Work: Cut and remove buried raceway and wiring, indicated to be abandoned in place, 2 
inches below the surface of adjacent construction.  Cap raceways and patch surface to match existing 
finish. 

F. Remove demolished material for recycling as directed by owner. 

G. Remove, store, clean, reinstall, reconnect, and make operational components indicated for relocation. 

H. Power outages shall be held to a minimum and coordinated with the owner.  Contractor shall schedule 
outages during off-hours. 

 

END OF SECTION 266000 

 

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Training Center
Permit Set  Garden City, Idaho
April 11, 2024 Project No.: 24009.000

Countertops 123600 -

This page intentionally left blank

Electrical Demolition And Repair 266000- 2

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Training Addition 

Permit Set  Garden City, Idaho 

April 11, 2024 Project No.: 24009.000 

 

Telecom Raceway Systems 271101- 1 

SECTION 271101 

TELECOM RACEWAY SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes telecom raceway systems. 

1.3 RELATED WORK 

A. Section 260533 – Raceways and Boxes. 

1.4 SYSTEM DESCRIPTION 

A. Conduit, cable trays and boxes to form an empty raceway system. 

PART 2  PRODUCTS 

2.1 EQUIPMENT 

A. Conduit: Refer to Section 260533. 

B. Cable trays: Refer to Section 260536. 

C. Outlet, pull or junction boxes: Refer to Section 260533. 

PART 3  EXECUTION 

3.1 INSTALLATION 

A. Provide pullboxes in telecom conduit runs spaced less than 100 feet apart, and on the backboard side 
of runs with more than two right angle bends. 

B. Place telecom label on pull and junction boxes. 

C. Provide pullwire in each telecom conduit run. 

 

END OF SECTION 271101 
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SECTION 283100 

FIRE ALARM 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes fire alarm systems. 

B. Related Sections include the following: 

1. Division 8 Section "Door Hardware" for door closers and holders with associated smoke 
detectors, electric door locks, and release devices that interface with the fire alarm 
system. 

1.3 DEFINITIONS 

A. FACP:  Fire alarm control panel. 

B. LED:  Light-emitting diode. 

C. NICET:  National Institute for Certification in Engineering Technologies. 

D. Definitions in NFPA 72 apply to fire alarm terms used in this Section. 

1.4 SYSTEM DESCRIPTION 

A. Addressable system; multiplexed signal transmission dedicated to fire alarm service with 
horn/strobes. This system shall be capable of handling the entire fire system requirements of 
the building including, but not limited to fire sprinkler monitoring, magnetic door hold open 
equipment, HVAC equipment, Elevator Recall and horn/strobes throughout the entire building. 

1.5 PERFORMANCE REQUIREMENTS 

A. Comply with NFPA 72. 

B. Premises protection includes Fully Sprinkled Type Occupancy. 

C. Fire alarm signal initiation shall be by one or more of the following devices: 

1. Manual stations. 

2. Heat detectors. 

3. Flame detectors. 

4. Smoke detectors. 

5. Verified automatic alarm operation of smoke detectors. 

6. Automatic sprinkler system water flow. 

7. Fire extinguishing system operation. 

8. Fire standpipe system. 

D. Fire alarm signal shall initiate the following actions: 

1. Alarm notification appliances shall operate continuously. 

2. Identify alarm at the FACP and remote annunciators. 

3. De-energize electromagnetic door holders. 

4. Transmit an alarm signal to the remote alarm receiving station. 

5. Unlock electric door locks in designated egress paths. 

6. Release fire and smoke doors held open by magnetic door holders. 

7. Activate voice/alarm communication system. 

8. Switch heating, ventilating, and air-conditioning equipment controls to fire alarm mode. 

9. Close smoke dampers in air ducts of system serving zone where alarm was initiated. 

10. Record events in the system memory with ability to be printed. 
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E. Supervisory signal initiation shall be by one or more of the following devices or actions: 

1. Operation of a fire-protection system valve tamper. 

2. Operation of any duct detectors or induct detectors. 

F. System trouble signal initiation shall be by one or more of the following devices or actions: 

1. Open circuits, shorts and grounds of wiring for initiating device, signaling line, and 
notification-appliance circuits. 

2. Opening, tampering, or removal of alarm-initiating and supervisory signal-initiating 
devices. 

3. Loss of primary power at the FACP. 

4. Ground or a single break in FACP internal circuits. 

5. Abnormal ac voltage at the FACP. 

6. A break in standby battery circuitry. 

7. Failure of battery charging. 

8. Abnormal position of any switch at the FACP or annunciator. 

9. Fire-pump power failure, including a dead-phase or phase-reversal condition. 

10. Low-air-pressure switch operation on a dry-pipe or preaction sprinkler system. 

G. System Trouble and Supervisory Signal Actions: Annunciate at the FACP and remote 
annunciators.  Record the event on system memory with ability to be printed. 

1.6 SUBMITTALS 

Prior to the start of work, the contractor shall provide a complete and comprehensive submittal 
for review by the engineer. Once the engineer of record has reviewed and approved the 
submittal, the contractor shall provide a complete submittal to the Authority Having Jurisdiction 
for their review and approval. The contractor is responsible for obtaining and paying for the fire 
alarm permits that may be required. The submittals shall be prepared by a NICET III certified, 
factory trained personnel. This person shall provide to the engineer of record the proof of 
NICET certification and proof of factory training if requested. Factory training means that this 
person has received training at the factory. These are to describe the proposed system and its 
equipment. Failure to provide a complete submittal shall be grounds for summary rejection of 
any incomplete submittal documentation. Contractors who provide re-submittal’s, due to prior 
rejection shall be subject to a re-review fee, should the Engineer elect to do so.  The complete 
submittal shall include, but not be limited to, all of the following material: 

A. Power Calculations 

1. Battery capacity calculations shall be a minimum of 125% of the calculated requirement. 

2. Supervisory power requirements for all equipment. 

3. Alarm power requirements for all equipment. 

4. Power supply rating justification showing power requirements for each of the system 
power supplies.  Power supplies shall be sized to furnish the total connected load in a 
worst case condition plus 25% spare capacity.  

5. Voltage-drop calculations for wiring runs demonstrating worst case condition.  

B. Complete manufacturers catalog data including supervisory power usage, alarm power usage, 
physical dimensions, finish and mounting requirements. 

C. Complete drawings covering the following shall be submitted by the contractor for the proposed 
system. Floor plans in a CAD compatible format showing all equipment and raceways, marked 
for size, conductor count with type and size, showing the percentage of allowable National 
Electric Code fill used.  Floor plans will be prepared at 1/8” scale. 

D. A complete proposed system database including a description of all logic strings, control by 
event programming and point identification labels on a flash drive and in a formatted printed 
form, as required for offsite editing, shall be submitted for evaluation by the owner. 

1. The program shall include all required interactive control functions between the local 
network systems and the methods for implementing these actions.  
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E. Provide the address, telephone number, and contact person(s) of the manufacturer's local 
service facility for normal and off-hour warranty issues.   

F. If the fire alarm system and its equipment are supplied by a manufacturer's distributor, as part 
of the submittal documentation, the manufacturer shall provide, on its corporate letterhead, a 
"letter of support". Said "letter of support" shall state that, when in the opinion of the Engineer, 
the distributor's efforts require back-up and/or assistance, the manufacturer shall provide, at no 
cost to the Owner, all required technical support during the installation phase and for a one (1) 
year guarantee period starting on the date of final acceptance by the owner and the authority 
having jurisdiction. If said "letter of support" is not submitted, the manufacturer's equipment will 
be deemed unacceptable and shall be grounds for summary rejection. 

G. Provide a fire alarm system function matrix.  Matrix shall illustrate alarm output events in 
association with initiating devices input events.  Matrix shall represent a summary of the 
installed system alarm, supervisory and trouble functions. Include any and all departures, 
exceptions, variances or substitutions from these specifications and/or drawings at the time of 
bid. Failure to provide this requirement shall be cause for summary rejection of submittal 
documents where additional departures are discovered. (See NFPA-72 for minimum matrix 
requirements) 

H. For each system control panel and/or transponder panel, provide panel ampere loading during 
both normal and alarm modes, with time calculations to substantiate compliance with battery 
back-up power requirements (battery Ampere-Hour capacity), described elsewhere in these 
specifications.  

I. For each system control panel and/or transponder panel, provide written schedule of active and 
spare addresses provided on each addressable circuit to substantiate compliance with circuit 
usage/spare requirements, described elsewhere in these specifications. 

J. For each system control panel and system transponder notification appliance circuit provide a 
written schedule of spare capability in amperes available for future possible use.  

K. Provide manufacture’s printed product data, catalog pages and descriptions of any special 
installation requirements and/or procedures.  Drawings depicting any special physical 
installation requirements shall show physical plans, elevations, all dimensions, conduit entry, 
minimum access clearances and any other details required.  

L. Provide shop drawings as follows: 

1. Drawing or catalog page showing actual dimensions of the main FCS. 

2. Drawing(s) or catalog page(s) showing actual dimensions of any additional system 
control panels, and/or battery cabinets. 

3. Drawing or catalog page showing actual dimensions of the remote annunciator(s). 

4. Single line riser diagram showing, all equipment, all connections and number and size of 
all conductors and conduits. 

5. Provide samples of various items when so requested by the architect/engineer. 

M. The fire protection contractor shall provide copies of certification for service technician’s formal 
training by the system manufacture.  As a minimum, certification documents shall indicate 
training dates, systems qualified, name of individual certified and current status.  

N. Product Data:  For each type of product indicated within 90 days of notice to proceed. 

O. Within 30 days of notice to proceed, the contractor shall submit a programming printout and 
digital copy of the program to the Engineer for review. 

P. Qualification Data:  For Installer: NICET Level III certification within 30 days of notice to 
proceed. 

Q. Field quality-control test reports: provide test reports 10 days prior to final test requirements. 
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R. Operation and Maintenance Data:  For fire alarm system to include in emergency, operation, 
and maintenance manuals.  Comply with NFPA 72, recommendations for Owner's manual.  
Include abbreviated operating instructions for mounting at the FACP. 

S. Documentation: 

1. Approval and Acceptance:  Provide the "Record of Completion" form according to 
NFPA 72 to Owner, Architect, and authorities having jurisdiction. 

2. Record of Completion Documents:  Provide the "Permanent Records" according to 
NFPA 72 to Owner, Architect, and authorities having jurisdiction.  Format of the written 
sequence of operation shall be the optional input/output matrix. 

a. Hard copies on paper to Owner, Architect, and authorities having jurisdiction. 

b. Electronic media may be provided to Architect. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  Personnel shall be trained and certified by manufacturer for installation 
of units required for this Project. 

B. Installer Qualifications:  Personnel certified by NICET as Fire Alarm Level III. 

C. 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. 

D. 30 days after award of bid, the contractor shall conduct a meeting with the owner; owners 
representative, the Engineer and the architect to discuss compliance of the specifications and 
drawings. 

1.8 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. 

1. Initiating Appliances:  Quantity equal to 10 percent of amount of each type installed, but 
not less than 1 unit of each type. 

2. Detector Bases:  Quantity equal to 2 percent of amount of each type installed, but not 
less than 1 unit of each type. 

3. Keys and Tools:  One extra set for access to locked and tamper proofed components. 

4. Audible and Visual Notification Appliances:  One of each type installed. 

5. Fuses if applicable:  Two of each type installed in the system. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. 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: 

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

1. FACP and Equipment: 

a. Silent Knight by Honeywell 

2. Wire and Cable: 

a. Comtran Corporation. 

b. Helix/HiTemp Cables, Inc.; a Draka USA Company. 

c. Rockbestos-Suprenant Cable Corporation; a Marmon Group Company. 

d. West Penn Wire/CDT; a division of Cable Design Technologies. 

3. Audible and Visual Signals: 

a. System Sensor 

b. Wheelock 
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c. Gentex 

2.2 FACP 

A. General Description: 

1. Modular, power-limited design with electronic modules, UL 864 listed. 

2. Addressable initiation devices that communicate device identity and status. 

a. Smoke sensors shall additionally communicate sensitivity setting and allow for 
adjustment of sensitivity at the FACP. 

b. Temperature sensors shall additionally test for and communicate the sensitivity 
range of the device. 

3. Addressable control circuits for operation of mechanical equipment. 

B. Alphanumeric Display and System Controls:  Arranged for interface between human operator at 
the FACP and addressable system components including annunciation and supervision.  
Display alarm, supervisory, and component status messages and the programming and control 
menu. 

1. Annunciator and Display:  Liquid-crystal type, three line(s) of 80 characters, minimum. 

2. Keypad:  Arranged to permit entry and execution of programming, display, and control 
commands; and to indicate control commands to be entered into the system for control of 
smoke-detector sensitivity and other parameters. 

C. Circuits: 

1. Signaling Line Circuits:  NFPA 72, Class B. 

a. System Layout:  Each signaling line circuit shall be loaded no more than 80% 
capacity. 

2. Notification-Appliance Circuits:  NFPA 72, Class B. 

3. Actuation of alarm notification appliances, annunciation, smoke control, shall occur within 
10 seconds after the activation of an initiating device. 

4. Electrical monitoring for the integrity of wiring external to the FACP for mechanical 
equipment shutdown and magnetic door-holding circuits is not required, provided a break 
in the circuit will cause doors to close and mechanical equipment to shut down. 

D. Smoke-Alarm Verification: 

1. Initiate audible and visible indication of an "alarm verification" signal at the FACP. 

2. Activate a listed and approved "alarm verification" sequence at the FACP and the 
detector. 

3. Sound general alarm if the alarm is verified. 

4. Cancel FACP indication and system reset if the alarm is not verified. 

E. Notification-Appliance Circuit:  Operation shall sound in a temporal pattern, complying with 
ANSI S3.41. 

F. Power Supply for Supervision Equipment:  Supply for audible and visual equipment for 
supervision of the ac power shall be from a dedicated dc power supply, and power for the dc 
component shall be from the ac supply. 

G. Alarm Silencing, Trouble, and Supervisory Alarm Reset:  Manual reset at the FACP and remote 
annunciators, after initiating devices are restored to normal. 

1. Silencing-switch operation halts alarm operation of notification appliances and activates 
an "alarm silence" light.  Display of identity of the alarm zone or device is retained. 

2. Subsequent alarm signals from other devices or zones reactivate notification appliances 
until silencing switch is operated again. 

3. When alarm-initiating devices return to normal and system reset switch is operated, 
notification appliances operate again until alarm silence switch is reset. 

H. Walk Test:  A test mode to allow one person to test alarm and supervisory features of initiating 
devices.  Enabling of this mode shall require the entry of a password.  The FACP and 

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Training Addition 

Permit Set  Garden City, Idaho 

April 11, 2024 Project No.: 24009.000 

 

Fire Alarm 283100 - 6 

annunciators shall display a test indication while the test is underway.  If testing ceases while in 
walk-test mode, after a preset delay, the system shall automatically return to normal. 

I. Remote Smoke-Detector Sensitivity Adjustment:  Controls shall select specific addressable 
smoke detectors for adjustment, display their current status and sensitivity settings, and control 
of changes in those settings.  Allow controls to be used to program repetitive, time-scheduled, 
and automated changes in sensitivity of specific detector groups.  Record sensitivity 
adjustments and sensitivity-adjustment schedule changes in system memory, and make a print-
out of the final adjusted values on the system printer. 

J. Service Modem:  Ports shall be RS-232 for system printer and for connection to a dial-in 
terminal unit. 

1. The dial-in port shall allow remote access to the FACP for programming changes and 
system diagnostic routines.  Access by a remote terminal shall be by encrypted password 
algorithm. 

K. Primary Power:  24-V dc obtained from 120-V ac service and a power-supply module.  Initiating 
devices, notification appliances, signaling lines, trouble signal, supervisory signal supervisory 
and digital alarm communicator transmitter shall be powered by the 24-V dc source. 

1. The alarm current draw of the entire fire alarm system shall not exceed 80 percent of the 
power-supply module rating. 

2. Power supply shall have a dedicated fused safety switch for this connection at the service 
entrance equipment.  Paint the switch box red and identify it with "FIRE ALARM 
CIRCUIT." 

L. Secondary Power:  24-V dc supply system with batteries and automatic battery charger and an 
automatic transfer switch. 

1. Batteries:  Vented, wet-cell pocket, plate nickel cadmium. 

2. Battery and Charger Capacity:  Comply with NFPA 72. 

M. Surge Protection: 

1. Install surge protection on normal ac power for the FACP and its accessories.  Comply 
with Division 26 Section "Transient Voltage Suppression" for auxiliary panel suppressors. 

2. Install surge protectors recommended by FACP manufacturer.  Install on all system 
wiring external to the building housing the FACP. 

N. Instructions:  Computer printout or typewritten instruction card mounted behind a plastic or glass 
cover in a stainless-steel or aluminum frame.  Include interpretation and describe appropriate 
response for displays and signals.  Briefly describe the functional operation of the system under 
normal, alarm, and trouble conditions. 

2.3 FIRE ALARM DOCUMENT CABINET 

A. General Description: 

1. Minimum 18 gauge steel construction 

2. Textured, baked on red enamel finish 

3. Business card holder 

4. Key ring hooks 

5. Legend sheet for passwords and system information 

6. Cover shall have white lettering that reads “SYSTEM RECORD DOCUMENTS” 

2.4 MANUAL FIRE ALARM BOXES 

A. Description:  UL 38 listed; finished in red with molded, raised-letter operating instructions in 
contrasting color.  Station shall show visible indication of operation.  Mounted on recessed 
outlet box; if indicated as surface mounted, provide manufacturer's surface back box. 
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1. Single-action mechanism requiring single actions to initiate an alarm, pull-lever type.  
With integral addressable module, arranged to communicate manual-station status 
(normal, alarm, or trouble) to the FACP 

2. Station Reset:  Key- or wrench-operated switch. 

3. Indoor Protective Shield:  Factory-fabricated clear plastic enclosure, hinged at the top to 
permit lifting for access to initiate an alarm.  Lifting the cover actuates an integral battery-
powered audible horn intended to discourage false-alarm operation. 

2.5 SYSTEM SMOKE DETECTORS 

A. General Description: 

1. UL 268 listed, operating at 24-V dc, nominal. 

2. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, 
or trouble) to the FACP. 

3. Multipurpose type, containing the following: 

a. Integral Addressable Module:  Arranged to communicate detector status (normal, 
alarm, or trouble) to the FACP. 

b. Heat sensor, combination rate-of-rise and fixed temperature. 

4. Plug-in Arrangement:  Detector and associated electronic components shall be mounted 
in a plug-in module that connects to a fixed base.  Provide terminals in the fixed base for 
connection of building wiring. 

5. Self-Restoring:  Detectors do not require resetting or readjustment after actuation to 
restore them to normal operation. 

6. Integral Visual-Indicating Light:  LED type.  Indicating detector has operated and power-
on status. 

7. Where noted on drawings provide a welded wire screen protective cover.   

8. Remote Control:  Unless otherwise indicated, detectors shall be analog-addressable 
type, individually monitored at the FACP for calibration, sensitivity, and alarm condition, 
and individually adjustable for sensitivity from the FACP. 

a. Provide multiple levels of detection sensitivity for each sensor. 

B. Photoelectric Smoke Detectors: 

1. Sensor:  LED or infrared light source with matching silicon-cell receiver. 

2. Detector Sensitivity:  Between 2.5 and 3.5 percent/foot (0.008 and 0.011 percent/mm) 
smoke obscuration when tested according to UL 268A. 

C. Duct Smoke Detectors: 

1. Photoelectric Smoke Detectors: 

a. Sensor:  LED or infrared light source with matching silicon-cell receiver. 

b. Detector Sensitivity:  Between 2.5 and 3.5 percent/foot (0.008 and 0.011 
percent/mm) smoke obscuration when tested according to UL 268A. 

2. UL 268A listed, operating at 24-V dc, nominal. 

3. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, 
or trouble) to the FACP. 

4. Plug-in Arrangement:  Detector and associated electronic components shall be mounted 
in a plug-in module that connects to a fixed base.  The fixed base shall be designed for 
mounting directly to the air duct.  Provide terminals in the fixed base for connection to 
building wiring. 

a. Weatherproof Duct Housing Enclosure:  UL listed for use with the supplied 
detector.  The enclosure shall comply with NEMA 250 requirements for Type 4X. 

5. Self-Restoring:  Detectors shall not require resetting or readjustment after actuation to 
restore them to normal operation. 

6. Integral Visual-Indicating Light:  LED type.  Indicating status. Provide remote status and 
alarm indicator and test station where indicated. 
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7. Remote Control:  Unless otherwise indicated, detectors shall be analog-addressable 
type, individually monitored at the FACP for calibration, sensitivity, and alarm condition, 
and individually adjustable for sensitivity from the FACP. 

8. Each sensor shall have multiple levels of detection sensitivity. 

9. Sampling Tubes:  Design and dimensions as recommended by manufacturer for the 
specific duct size, air velocity, and installation conditions where applied. 

10. Relay Fan Shutdown:  Rated to interrupt fan motor-control circuit. 

2.6 NOTIFICATION APPLIANCES 

A. Description:  Equipped for mounting as indicated and with screw terminals for system 
connections. 

1. Combination Devices:  Factory-integrated audible and visible devices in a single-
mounting assembly. 

2. Where called for on plans to have a wire guard, provide and install a welded wire screen 
guard of appropriate size.  Polycarbonate or other transparent protective covers are 
prohibited. 

B. Horns:  Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating 
mechanism behind a grille.  Horns shall produce a sound-pressure level of 90 dBA, measured 
10 feet (3 m) from the horn. 

C. Visible Alarm Devices:  Xenon strobe lights listed under UL 1971, with clear or nominal white 
polycarbonate lens mounted on an aluminum faceplate.  The word "FIRE" is engraved in 
minimum 1-inch- (25-mm-) high letters on the lens. 

1. Rated Light Output:  as indicated. 

2. Strobe Leads:  Factory connected to screw terminals. 

3. Where called for on plans to have a wire guard, provide and install a welded wire screen 
guard of appropriate size.  Polycarbonate or other transparent protective covers are 
prohibited. 

2.7 SPRINKLER SYSTEM REMOTE INDICATORS 

A. Remote status and alarm indicator and test stations, with LED indicating lights.  Light is 
connected to flash when the associated device is in an alarm or trouble mode.  Lamp is flush 
mounted in a single-gang wall plate.  A red, laminated, phenolic-resin identification plate at the 
indicating light identifies, in engraved white letters, device initiating the signal and room where 
the smoke detector or valve is located.  For water-flow switches, the identification plate also 
designates protected spaces downstream from the water-flow switch. 

2.8 MAGNETIC DOOR HOLDERS 

A. Description:  Units are equipped for wall or floor mounting as indicated and are complete with 
matching door plate. 

1. Electromagnet:  Requires no more than 3 W to develop 25-lbf (111-N) holding force. 

2. Wall-Mounted Units:  Flush mounted, unless otherwise indicated. 

3. Rating:  24-V dc. 

B. Material and Finish:  Match door hardware. 

2.9 REMOTE ANNUNCIATOR 

A. Description: Duplicate annunciator functions of the FACP for alarm, supervisory, and trouble 
indications. Also duplicate manual switching functions of the FACP, including acknowledging, 
silencing, resetting, and testing. 

1. Mounting:  Flush cabinet, NEMA 250, Class 1. 

B. Display Type and Functional Performance:  Alphanumeric display same as the FACP.  Controls 
with associated LED’s permit acknowledging, silencing, resetting, and testing functions for 
alarm, supervisory, and trouble signals identical to those in the FACP. 
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2.10 ADDRESSABLE INTERFACE DEVICE 

A. Description:  Microelectronic monitor module listed for use in providing a system address for 
listed alarm-initiating devices for wired applications with normally open contacts. 

B. Integral Relay:  Capable of providing a direct signal to the elevator controller to initiate elevator 
recall where indicated to a circuit-breaker shunt trip for power shutdown and to release doors. 

2.11 DIGITAL ALARM COMMUNICATOR TRANSMITTER 

A. Listed and labeled according to UL 632. 

B. Functional Performance:  Unit receives an alarm, supervisory, or trouble signal from the FACP, 
and automatically captures one or two telephone lines and dials a preset number for a remote 
central station.  When contact is made with the central station(s), the signal is transmitted.  The 
unit supervises up to two telephone lines.  Where supervising 2 lines, if service on either line is 
interrupted for longer than 45 seconds, the unit initiates a local trouble signal and transmits a 
signal indicating loss of telephone line to the remote alarm receiving station over the remaining 
line.  When telephone service is restored, unit automatically reports that event to the central 
station.  If service is lost on both telephone lines, the local trouble signal is initiated. 

C. Secondary Power:  Integral rechargeable battery and automatic charger.  Battery capacity is 
adequate to comply with NFPA 72 requirements. 

D. Self-Test:  Conducted automatically every 24 hours with report transmitted to central station. 

2.12 WIRE AND CABLE 

A. Wire and cable for fire alarm systems shall be UL listed and labeled as complying with 
NFPA 70, Article 760. 

B. Signaling Line Circuits:  Twisted, shielded pair, not less than No. 18 AWG size as 
recommended by system manufacturer. 

1. Circuit Integrity Cable:  Twisted shielded pair, NFPA 70 Article 760, Classification CI, for 
power-limited fire alarm signal service.  UL listed as Type FPL, and complying with 
requirements in UL 1424 and in UL 2196 for a 2-hour rating. 

C. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, color-coded 
insulation. 

1. Line-Voltage Circuits:  No. 12 AWG, minimum. 

 D.  All wire and cable shall be installed in conduit. 

PART 3 - EXECUTION 

3.1 EQUIPMENT INSTALLATION 

A. Smoke or Heat Detector Spacing: 

1. Smooth ceiling spacing shall not exceed [30 feet (9 m)] . 

2. Spacing of heat detectors for irregular areas, for irregular ceiling construction, and for 
high ceiling areas, shall be determined according to Appendix A in NFPA 72. 

3. Spacing of heat detectors shall be determined based on guidelines and 
recommendations in NFPA 72. 

B. HVAC:  Locate detectors not closer than 3 feet (1 m) from air-supply diffuser or return-air 
opening. 

C. Duct Smoke Detectors:  Comply with NFPA 72 and NFPA 90A.  Install sampling tubes so they 
extend the full width of the duct. 

D. Remote Status and Alarm Indicators:  Install near each smoke detector and each sprinkler 
water-flow switch and valve-tamper switch that is not readily visible from normal viewing 
position. 
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E. Audible Alarm-Indicating Devices:  Install between 80” and 96” above finished floor, this height 
is to the visual lens portion of the device, or on ceiling. Install bells and horns on flush-mounted 
back boxes with the device-operating mechanism concealed behind a grille. 

F. Visible Alarm-Indicating Devices:  Install integral to each alarm horn if noted.  

G. Device Location-Indicating Lights:  Locate in public space near the device they monitor. 

H. FACP:  Surface mount with tops of cabinets not more than 72 inches (1830 mm) above the 
finished floor. 

I. Annunciator:  Install with top of panel not more than 72 inches (1830 mm) above the finished 
floor. 

J. Fire alarm document cabinet shall be located adjacent to the fire alarm control panel or at 
another location that has been approved by the AHJ. If not located at the fire alarm control 
panel, the exact location shall be identified on the fire alarm control panel. 

3.2 WIRING INSTALLATION 

A. Install wiring according to the following: 

1. NECA 1. 

2. TIA/EIA 568-A. 

B. Wiring Method:  Install wiring in metal raceway according to Division 26 Section "Raceways and 
Boxes." 

1. Fire alarm circuits and equipment control wiring associated with the fire alarm system 
shall be installed in a dedicated raceway system.  This system shall not be used for any 
other wire or cable. 

C. Wiring Method: 

1. Cables and raceways used for fire alarm circuits, and equipment control wiring 
associated with the fire alarm system, may not contain any other wire or cable. 

2. Fire-Rated Cables:  Use of 2-hour fire-rated fire alarm cables, NFPA 70 Types MI and CI, 
is not permitted. 

3. Signaling Line Circuits:  Power-limited fire alarm cables may be installed in the same 
cable or raceway as signaling line circuits. 

D. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as 
recommended by manufacturer.  Install conductors parallel with or at right angles to sides and 
back of the enclosure.  Bundle, lace, and train conductors to terminal points with no excess.  
Connect conductors that are terminated, spliced, or interrupted in any enclosure associated with 
the fire alarm system to terminal blocks.  Mark each terminal according to the system's wiring 
diagrams.  Make all connections with approved crimp-on terminal spade lugs, pressure-type 
terminal blocks, or plug connectors. 

E. Cable Taps:  Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or 
equipment enclosures where circuit connections are made. 

F. Color-Coding:  Color-code fire alarm conductors differently from the normal building power 
wiring.  Use one color-code for alarm circuit wiring and a different color-code for supervisory 
circuits.  Color-code audible alarm-indicating circuits differently from alarm-initiating circuits.  
Use different colors for visible alarm-indicating devices.  Paint fire alarm system junction boxes 
and covers red. 

G. Wiring to Remote Alarm Transmitting Device:  1-inch (25-mm) conduit between the FACP and 
the transmitter.  Install number of conductors and electrical supervision for connecting wiring as 
needed to suit monitoring function. 

3.3 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals according to Division 26 Section 
"Electrical Identification." 
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B. Install instructions frame in a location visible from the FACP. 

C. Paint power-supply disconnect switch red and label "FIRE ALARM CIRCUIT." 

D. The location of the branch-circuit overcurrent protective devices shall be permanently identified 
at the fire alarm control unit. 

3.4 GROUNDING 

A. Ground the FACP and associated circuits; comply with IEEE 1100.  Install a ground wire from 
main service ground to the FACP. 

3.5 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect, test, and adjust field-assembled components and equipment installation, including 
connections, and to assist in field testing.  Report results in writing. 

B. Testing Agency:  Owner will engage a qualified testing and inspecting agency to witness field 
tests and inspections and prepare test reports. The contractor shall provide all personnel for this 
test. There shall be two tests, one prior to the Fire Marshall test and one with the Fire Marshall. 

C. Perform the following field tests and inspections and prepare test reports: 

1. Before requesting final approval of the installation, submit a written statement using the 
form for Record of Completion shown in NFPA 72. 

2. Perform each electrical test and visual and mechanical inspection listed in NFPA 72.  
Certify compliance with test parameters.   

3. Visual Inspection:  Conduct a visual inspection before any testing.  Use as-built drawings 
and system documentation for the inspection.  Identify improperly located, damaged, or 
nonfunctional equipment, and correct before beginning tests. 

4. Testing:  Follow procedure and record results complying with requirements in NFPA 72. 

a. Detectors that are outside their marked sensitivity range shall be replaced. 

5. Test and Inspection Records:  Prepare according to NFPA 72. 

 D.  At no time shall the contractor make changes to the documents without written permission from 
the Engineer. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain the fire alarm system, appliances, and devices.  Refer to 
Division 1 Section "Closeout Procedures and Demonstration and Training." 

 

END OF SECTION 283100 
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SECTION 323113
CHAIN LINK FENCES AND GATES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Posts, rails, and frames.

B. Wire fabric.

C. Manual gates with related hardware.

D. Automatic gate operators.

E. Accessories.

1.02 RELATED REQUIREMENTS

A. Section 033000 - Cast-in-Place Concrete:  Concrete anchorage for posts.

B. 323119 - Decorative Metal Fences and Gates: Decorative metal fences and gates; decorative
metal gate operators. 

1.03 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2016a.

C. ASTM A392 - Standard Specification for Zinc-Coated Steel Chain-Link Fence Fabric; 2011a
(Reapproved 2022).

D. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2022.

E. ASTM F567 - Standard Practice for Installation of Chain-Link Fence; 2023.

F. ASTM F1267 - Standard Specification for Metal, Expanded, Steel; 2018.

G. ASTM F2200 - Standard Specification for Automated Vehicular Gate Construction; 2020.

H. CLFMI CLF-FIG0111 - Field Inspection Guide; 2014.

I. CLFMI CLF-SFR0111 - Security Fencing Recommendations; 2014.

J. FS RR-F-191/1D - Fencing, Wire and Post Metal (Chain-Link Fence Fabric); 1990.

K. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

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

M. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

N. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,
Including All Revisions.

O. UL 325 - Standard for Door, Drapery, Gate, Louver, and Window Operators and Systems;
Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

1.05 SUBMITTALS

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

B. Product Data:  Provide data on fabric, posts, accessories, fittings and hardware.

C. Shop Drawings:  Indicate plan layout, spacing of components, post foundation dimensions,
hardware anchorage, and schedule of components.  See CLFMI CLF-SFR0111 for planning
and design recommendations.

CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000



CSHQA, Inc. ITD District 3 Improvements
Issued for Bid Boise, Idaho
May 2, 2024 Project No.: 23002.000 / 24009.000

Chain Link Fences and Gates 323113 - 2 

D. Field Inspection Records:  Provide installation inspection records that include post settings,
framework, fabric, barbed wire, fittings and accessories, gates, and workmanship.

1.06 WARRANTY

A. See Section 017800 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a five year period after Date of Substantial Completion.

C. Provide ten year manufacturer warranty for fabric, posts, and gate hardware.

D. Provide three  year manufacturer warranty for pivot gate operator .

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Chain Link Fences and Gates:
1. Master-Halco, Inc :  www.masterhalco.com/#sle.
2. Merchants Metals :  www.merchantsmetals.com/#sle.

2.02 COMPONENTS

A. Line Posts:  1.9 inch diameter.

B. Corner and Terminal Posts: 4.0 inch  diameter.

C. Gate Posts:  3-1/2 inch diameter.

D. Top and Brace Rail:  1.66 inch diameter, plain end, sleeve coupled.

E. Bottom Rail: 1.66 inch diameter, plain end, sleeve coupled.

F. Gate Frame:  1.66 inch diameter for welded fabrication.

G. Fabric:  2 inch diamond mesh interwoven wire, 6 gauge, 0.1920 inch thick, top selvage knuckle
end closed, bottom selvage twisted tight.

H. Tension Wire:  6 gauge, 0.1920 inch thick steel, single strand.

I. Tie Wire:  Aluminum alloy steel wire.

2.03 MATERIALS

A. Posts, Rails, and Frames :
1. Formed from hot-dipped galvanized steel sheet, ASTM A653/A653M, HSLAS, Grade 50,

with G90 (Z275) zinc coating.
2. Line Posts:  Type I round in accordance with FS RR-F-191/1D.
3. Terminal, Corner, Rail, Brace, and Gate Posts:  Type I round in accordance with FS RR-

F-191/1D.

B. Wire Fabric :
1. ASTM A392 zinc coated steel chain link fabric.

C. Concrete :
1. Type specified in Section 033000.

2.04 MANUAL GATES AND RELATED HARDWARE

A. Manual Gate: Expanded Metal Galvanized Steel: ASTM F1267, Class 2, Grade A.
1. Flattened, Carbon Steel, Cold Rolled, Mill Finish, 3/4 inch, No. 16 Flattened, 76% Open

Area with Cold rolled carbon steel u-edging, 14 gauge.

B. Hardware for Single Swinging Gates: 180 degree hinges, 2 for gates up to 60 inches high, 3 for
taller gates; fork latch with gravity drop and padlock hasp; keeper to hold gate in fully open
position.

C. Hinges: Finished to match fence components.
1. Brackets:  Round.
2. Mounting:  Center.
3. Closing:  Manual.
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D. Latches: Finished to match fence components.
1. Brackets: Round.

2.05 AUTOMATIC GATE OPERATORS

A. Pivot Lift Gates: Pre-wired, gate operator for pivot gates, per ASTM F2200 and UL 325.
1. Provide shut off power device if balance system fails.
2. Power Failure: Provide manual bypass system, which allows barrier to be opened and to

be closed in event of power failure.
3. Entrapment Protection Devices: Provide sensing devices and safety mechanisms

complying with UL 325.
a. Primary Device:  Provide current sense to avoid crushing obstruction encountered in

either direction of travel.
4. Enclosures: Comply with NEMA 250, and list and label as complying with UL 50 and UL

50E.
5. Gate Dimension: As indicated on Drawings.
6. Electrical System: Oversized NEMA 250 compliant rain tight enclosure housing electrical

components except limit switches, safety switches, and motor.
a. Reversing Edge:  Provide manufacturers standard reversing edge system.
b. Gate Status Lights:  Provide light stacks indicating gate status: such as green light

indicates barrier is open; red light indicates barrier is closed; and amber flashing
indicates barrier is moving.

c. Stainless steel fasteners.

2.06 ACCESSORIES

A. Caps:  Cast steel galvanized; sized to post diameter, set screw retainer.

B. Fittings:  Sleeves, bands, clips, rail ends, tension bars, fasteners and fittings; steel.

C. Extension Arms:  Cast steel galvanized, to accommodate 3 strands of barbed wire, single arm,
vertical.

2.07 FINISHES

A. Components (Other than Fabric):  Galvanized in accordance with ASTM A123/A123M, at 1.7
ounces per square foot.

B. Hardware:  Hot-dip galvanized to weight required by ASTM A153/A153M.

C. Accessories:  Same finish as framing.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verification of Conditions:  Verify that areas are clear of obstructions or debris .

B. Preinstallation Testing:  Test areas for ledge .

3.02 PREPARATION

A. Removal:  Obstructions or debris.

3.03 INSTALLATION

A. Install framework, fabric, accessories and gates in accordance with ASTM F567.

B. Place fabric on inside  of posts and rails.

C. Set intermediate posts plumb , in concrete footings with top of footing 2 inches above finish
grade.  Slope top of concrete for water runoff.

D. Line Post Footing Depth Below Finish Grade:  ASTM F567.

E. Corner, Gate and Terminal Post Footing Depth Below Finish Grade:  ASTM F567.

F. Brace each gate and corner post to adjacent line post with horizontal center brace rail  and
diagonal truss rods .  Install brace rail one bay from end and gate posts.
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G. Provide top rail through line post tops and splice with 6 inch long rail sleeves.

H. Do not stretch fabric until concrete foundation has cured 28 days.

I. Stretch fabric between terminal posts or at intervals of 100 feet maximum, whichever is less.

J. Position bottom of fabric 2 inches above finished grade.

K. Fasten fabric to top rail, line posts, braces, and bottom tension wire with tie wire at maximum 15
inches on centers.

L. Attach fabric to end, corner, and gate posts with tension bars and tension bar clips.

M. Install bottom tension wire stretched taut between terminal posts.

N. Do not attach the hinged side of gate to building wall; provide gate posts.

O. Install hardware and gate with fabric  to match fence.

P. Peen all bolts upon installation.

Q. Perform three random field inspections confirming proper installation.

R. Install operators in accordance with manufacturer's written instructions and in accordance with
NFPA 70.

3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch.

B. Maximum Offset From True Position:  1 inch.

C. Do not infringe on adjacent property lines.

3.05 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Layout:  Verify that fence installation markings are accurate to design, paying attention to gate
locations, underground utilities, and property lines.

C. Post Settings:  Randomly inspect three locations against design for:
1. Hole diameter.
2. Hole depth.
3. Hole spacing.

D. Fence Height:  Randomly measure fence height at three locations or at areas that appear out of
compliance with design.

E. Gates:  Inspect for level, plumb, and alignment.

F. Workmanship:  Verify neat installation free of defects.  See CLFMI CLF-FIG0111 for field
inspection guidance.

3.06 CLEANING

A. Leave immediate work area neat at end of each work day.

B. Clean jobsite of excess materials; scatter excess material from post hole excavations uniformly
away from posts. Remove excess material if required.

C. Clean fence with mild household detergent and clean water rinse well.

3.07 CLOSEOUT ACTIVITIES

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

B. See Section 017900 - Demonstration and Training, for additional requirements.

C. Demonstrate proper operation of equipment to Owner's designated representative.

D. Demonstration:  Demonstrate operation of system to Owner's personnel.
1. Use operation and maintenance data as reference during demonstration.
2. Conduct walking tour of project.
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3. Briefly describe function, operation, and maintenance of each component.

E. Training:  Train Owner's personnel on operation and maintenance of system.
1. Use operation and maintenance manual as training reference, supplemented with

additional training materials as required.
2. Provide minimum of two hours of training.
3. Location:  At project site.

END OF SECTION  323113
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