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SECTION 011000 – SUMMARY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Project information.
2. Work covered by Contract Documents.
3. Owner-furnished/Owner-installed (OFOI) products.
4. Contractor's use of site and premises.
5. Work restrictions.
6. Specification and Drawing conventions.
7. Miscellaneous provisions.

B. Related Requirements:

1. Section 015000 "Temporary Facilities and Controls" for limitations and procedures 
governing temporary use of Owner's facilities.

2. Section 017300 "Execution" for coordination of Owner-installed products.

1.3 DEFINITIONS

A. Work Package: A group of specifications, drawings, and schedules prepared by the design team 
to describe a portion of the Project Work for pricing, permitting, and construction.

1.4 PROJECT INFORMATION

A. Project Identification: NOAA William J. Alder Weather Services Building

1. Project Location: 2242 W. North temple, Salt Lake City, Utah, 84116

B. Owner: Salt Lake City Department of Airports

1. Owner's Representative: Shawn Wiest

C. Architect: MHTN Architects, 280 South 400 West Suite 250, Salt Lake City, UT 84101.

1. Architect's Representative: James Knight
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D. Web-Based Project Software: Project software will be used for purposes of managing 
communication and documents during the construction stage.

1. Use web-based software including the following applications:
a. Bluebeam, Revu.

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

A. The Owner will furnish and install products indicated.

B. Owner-Furnished/Owner-Installed (OFOI) Products:

1. Display Monitors
2. Furniture
3. Security – Card Reader
4. Restroom Accessories

1.6 CONTRACTOR'S USE OF SITE AND PREMISES

A. Limits on Use of Site: Limit use of Project site to Work in areas indicated. Do not disturb portions 
of Project site beyond areas in which the Work is indicated.

1. Limits on Use of Site: Confine construction operations to tenant improvement activities and 
other work identified in the Drawings.

2. Driveways, Walkways and Entrances: Keep driveways parking garage, loading areas, and 
entrances serving premises clear and available to Owner, Owner's employees, and 
emergency vehicles at all times. Do not use these areas for parking or for storage of 
materials.

a. Schedule deliveries to minimize use of driveways and entrances by construction 
operations.

b. Schedule deliveries to minimize space and time requirements for storage of 
materials and equipment on-site.

B. Parking: Available parking per Owner

C. Condition of Existing Building: Maintain portions of existing building affected by construction 
operations in a weathertight condition throughout construction period. Repair damage caused by 
construction operations.

D. Condition of Existing Grounds: Maintain portions of existing grounds, landscaping, and 
hardscaping affected by construction operations throughout construction period. Repair damage 
caused by construction operations.

1.7 WORK RESTRICTIONS

A. Comply with restrictions on construction operations.

1. Comply with limitations on use of public streets, work on public streets, rights of way, and 
other requirements of authorities having jurisdiction.
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B. On-Site Work Hours: Limit work to hours indicated by Owner

C. Smoking and Controlled Substance Restrictions: Use of tobacco products (unless otherwise 
indicated by CMGC), alcoholic beverages, and other controlled substances on Project site is not 
permitted.

D. Employee Identification: If required by Owner, require personnel to use identification tags at all 
times.

E. Employee Screening: Comply with Owner requirements for drug and background screening of 
Contractor personnel working on Project site.

1. Maintain list of approved screened personnel with Owner’s representative.

1.8 SPECIFICATION AND DRAWING CONVENTIONS

A. Specification Content: The Specifications use certain conventions for the style of language and 
the intended meaning of certain terms, words, and phrases when used in particular situations. 
These conventions are as follows:

1. Imperative mood and streamlined language are generally used in the Specifications. The 
words "shall," "shall be," or "shall comply with," depending on the context, are implied 
where a colon (:) is used within a sentence or phrase.

2. Text Color: Text used in the Specifications, including units of measure, manufacturer and 
product names, and other text may appear in multiple colors or underlined as part of a 
hyperlink; no emphasis is implied by text with these characteristics.

3. Hypertext: Text used in the Specifications may contain hyperlinks. Hyperlinks may allow 
for access to linked information that is not residing in the Specifications. Unless otherwise 
indicated, linked information is not part of the Contract Documents.

4. Specification requirements are to be performed by Contractor unless specifically stated 
otherwise.

B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work of 
all Sections in the Specifications.

C. Drawing Coordination: Requirements for materials and products identified on Drawings are 
described in detail in the Specifications. One or more of the following are used on Drawings to 
identify materials and products:

1. Terminology: Materials and products are identified by the typical generic terms used in the 
individual Specifications Sections.

2. Abbreviations: Materials and products are identified by abbreviations scheduled on 
Drawings and published as part of the U.S. National CAD Standard.

3. Keynoting: Materials and products are identified by reference keynotes referencing 
Specification Section numbers found in this Project Manual.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 011000
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SECTION 012500 - SUBSTITUTION PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes administrative and procedural requirements for substitutions.

B. Related Sections: 

1. Division 01 Section "Product Requirements" for requirements for submitting comparable 
product submittals for products by listed manufacturers.

2. Divisions 05 through 28 Sections for specific requirements and limitations for 
substitutions.

1.3 DEFINITIONS

A. Substitutions:  Changes in products, materials, equipment, and methods of construction from 
those required by the Contract Documents and proposed by Contractor.

1. Substitutions for Cause:  Changes proposed by Contractor that are required due to 
changed Project conditions, such as unavailability of product, regulatory changes, or 
unavailability of required warranty terms.

2. Substitutions for Convenience:  Changes proposed by Contractor or Owner that are not 
required in order to meet other Project requirements but may offer advantage to 
Contractor or Owner.

1.4 SUBMITTALS

A. Substitution Requests:  Submit three copies of each request for consideration.  Identify product 
or fabrication or installation method to be replaced.  Include Specification Section number and 
title and Drawing numbers and titles.

1. Substitution Request Form:  Use CSI Form 13.1A.
2. Documentation:  Show compliance with requirements for substitutions and the following, 

as applicable:

a. Statement indicating why specified product or fabrication or installation cannot be 
provided, if applicable.

b. Coordination information, including a list of changes or modifications needed to 
other parts of the Work and to construction performed by Owner and separate 
contractors, that will be necessary to accommodate proposed substitution.
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c. Detailed comparison of significant qualities of proposed substitution with those of 
the Work specified.  Include annotated copy of applicable specification section.  
Significant qualities may include attributes such as performance, weight, size, 
durability, visual effect, sustainable design characteristics, warranties, and specific 
features and requirements indicated.  Indicate deviations, if any, from the Work 
specified.

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

e. Samples, where applicable or requested.
f. Certificates and qualification data, where applicable or requested.
g. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners.
h. Material test reports from a qualified testing agency indicating and interpreting test 

results for compliance with requirements indicated.
i. Research reports evidencing compliance with building code in effect for Project, 

from ICC-ES.
j. Detailed comparison of Contractor's construction schedule using proposed 

substitution with products specified for the Work, including effect on the overall 
Contract Time.  If specified product or method of construction cannot be provided 
within the Contract Time, include letter from manufacturer, on manufacturer's 
letterhead, stating date of receipt of purchase order, lack of availability, or delays in 
delivery.

k. Cost information, including a proposal of change, if any, in the Contract Sum.
l. Contractor's certification that proposed substitution complies with requirements in 

the Contract Documents except as indicated in substitution request, is compatible 
with related materials, and is appropriate for applications indicated.

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

3. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation within seven days of receipt of a request for substitution.  
Architect will notify Contractor of acceptance or rejection of proposed substitution within 
15 days of receipt of request, or seven days of receipt of additional information or 
documentation, whichever is later.

a. Forms of Acceptance:  Change Order, Construction Change Directive, or 
Architect's Supplemental Instructions for minor changes in the Work.

b. Use product specified if Architect does not issue a decision on use of a proposed 
substitution within time allocated.

1.5 QUALITY ASSURANCE

A. Compatibility of Substitutions:  Investigate and document compatibility of proposed substitution 
with related products and materials.  Engage qualified testing agency to perform compatibility 
tests recommended by manufacturers.

1.6 PROCEDURES

A. Coordination:  Modify or adjust affected work as necessary to integrate work of the approved 
substitutions.
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PART 2 - PRODUCTS

2.1 SUBSTITUTIONS

A. Substitutions for Cause:  Submit requests for substitution immediately upon discovery of need 
for change, but not later than 15 days prior to time required for preparation and review of 
related submittals.

1. Conditions:  Architect will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, Architect 
will return requests without action, except to record noncompliance with these 
requirements:

a. Requested substitution is consistent with the Contract Documents and will produce 
indicated results.

b. Substitution request is fully documented and properly submitted.
c. Requested substitution will not adversely affect Contractor's construction schedule.
d. Requested substitution has received necessary approvals of authorities having 

jurisdiction.
e. Requested substitution is compatible with other portions of the Work.
f. Requested substitution has been coordinated with other portions of the Work.
g. Requested substitution provides specified warranty.
h. If requested substitution involves more than one contractor, requested substitution 

has been coordinated with other portions of the Work, is uniform and consistent, is 
compatible with other products, and is acceptable to all contractors involved.

B. Substitutions for Convenience:  Architect will consider requests for substitution if received within 
60 days after the Notice to Proceed.  Requests received after that time may be considered or 
rejected at discretion of Architect.

1. Conditions:  Architect will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, Architect 
will return requests without action, except to record noncompliance with these 
requirements:

a. Requested substitution offers Owner a substantial advantage in cost, time, energy 
conservation, or other considerations, after deducting additional responsibilities 
Owner must assume.  Owner's additional responsibilities may include 
compensation to Architect for redesign and evaluation services, increased cost of 
other construction by Owner, and similar considerations.

b. Requested substitution does not require extensive revisions to the Contract 
Documents.

c. Requested substitution is consistent with the Contract Documents and will produce 
indicated results.

d. Requested substitution provides sustainable design characteristics that specified 
product provided for achieving HPBS compliance.

e. Substitution request is fully documented and properly submitted.
f. Requested substitution will not adversely affect Contractor's construction schedule.
g. Requested substitution has received necessary approvals of authorities having 

jurisdiction.
h. Requested substitution is compatible with other portions of the Work.
i. Requested substitution has been coordinated with other portions of the Work.
j. Requested substitution provides specified warranty.
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k. If requested substitution involves more than one contractor, requested substitution 
has been coordinated with other portions of the Work, is uniform and consistent, is 
compatible with other products, and is acceptable to all contractors involved.

PART 3 - EXECUTION (Not Used)

END OF SECTION 012500
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SECTION 012600 - CONTRACT MODIFICATION PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements for handling and processing 
Contract modifications.

1.3 MINOR CHANGES IN THE WORK

A. Architect will issue supplemental instructions authorizing Minor Changes in the Work, not 
involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710, 
"Architect's Supplemental Instructions" or similar type form.

1.4 PROPOSAL REQUESTS

A. Owner-Initiated Proposal Requests: Architect will issue a detailed description of proposed 
changes in the Work that may require adjustment to the Contract Sum or the Contract Time. If 
necessary, the description will include supplemental or revised Drawings and Specifications.

1. Proposal Requests issued by Architect are for information only. Do not consider them 
instructions either to stop work in progress or to execute the proposed change.

2. Within 7 days after receipt of Proposal Request, submit a quotation estimating cost 
adjustments to the Contract Sum and the Contract Time necessary to execute the change.

a. Include a list of quantities of products required or eliminated and unit costs, with total 
amount of purchases and credits to be made. If requested, furnish survey data to 
substantiate quantities.

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts.

c. Include an updated Contractor's Construction Schedule that indicates the effect of 
the change, including, but not limited to, changes in activity duration, start and finish 
times, and activity relationship. Use available total float before requesting an 
extension of the Contract Time.

B. Contractor-Initiated Proposals: If latent or unforeseen conditions require modifications to the 
Contract, Contractor may propose changes by submitting a request for a change. 

1. Include a statement outlining reasons for the change and the effect of the change on the 
Work. Provide a complete description of the proposed change. Indicate the effect of the 
proposed change on the Contract Sum and the Contract Time.

SLCDA-GSA NOAA-NWS BUILDING TI RENOVATIONS    MHTN PROJECT NO. 2023573 

CONSTRUCTION DOCUMENTS -BID SET         02 MAY 2024 

SLCDA-GSA  NOAA-NWS BUILDING TI RENOVATIONS     MHTN PROJECT NO. 2023573 
100% REVIEW SET                    30 JANUARY 2024 
 



SLCDA-GSA  NOAA-NWS BUILDING TI RENOVATIONS  MHTN PROJECT NO. 2023573
90% REVIEW SET               19 DECEMBER 2023

CONTRACT MODIFICATION PROCEDURES 012600 - 2

2. Include a list of quantities of products required or eliminated and unit costs, with total 
amount of purchases and credits to be made. If requested, furnish survey data to 
substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts.

4. Include an updated Contractor's Construction Schedule that indicates the effect of the 
change, including, but not limited to, changes in activity duration, start and finish times, and 
activity relationship. Use available total float before requesting an extension of the Contract 
Time.

5. Comply with requirements in Division 1 Section "Product Requirements" if the proposed 
change requires substitution of one product or system for product or system specified.

C. Proposal Request Form: Use AIA Document G709 for Proposal Requests.

1.5 CHANGE ORDER PROCEDURES

A. On Owner's approval of a Proposal Request, Architect will issue a Change Order for signatures 
of Owner and Contractor on AIA Document G701.

1.6 CONSTRUCTION CHANGE DIRECTIVE

A. Construction Change Directive: Architect may issue a Construction Change Directive on AIA 
Document G714. Change Directive instructs Contractor to proceed with a change in the Work, for 
subsequent inclusion in a Change Order.

1. Construction Change Directive contains a complete description of change in the Work. It 
also designates method to be followed to determine change in the Contract Sum or the 
Contract Time.

B. Documentation: Maintain detailed records on a time and material basis of work required by the 
Construction Change Directive.

1. After completion of change, submit an itemized account and supporting data necessary to 
substantiate cost and time adjustments to the Contract.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used).

END OF SECTION 012500
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes administrative provisions for coordinating construction operations on Project, 
including, but not limited to, the following:

1. General coordination procedures.
2. Coordination drawings.
3. RFIs.
4. Digital project management procedures.
5. Web-based Project management software package.
6. Project meetings.

B. Each contractor shall participate in coordination requirements. Certain areas of responsibility are 
assigned to a specific contractor.

C. Related Requirements:

1. Section 013200 "Construction Progress Documentation" for preparing and submitting 
Contractor's construction schedule.

2. Section 017300 "Execution" for procedures for coordinating general installation and field-
engineering services, including establishment of benchmarks and control points.

3. Section 017700 "Closeout Procedures" for coordinating closeout of the Contract.

1.3 DEFINITIONS

A. BIM: Building Information Modeling.

B. RFI: Request for Information. Request from Owner, Architect, or Construction Manager/General 
Contractor seeking information required by or clarifications of the Contract Documents.

1.4 INFORMATIONAL SUBMITTALS

A. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each 
portion of the Work, including those who are to furnish products or equipment fabricated to a 
special design. Include the following information in tabular form:

1. Name, address, telephone number, and email address of entity performing subcontract or 
supplying products.

2. Number and title of related Specification Section(s) covered by subcontract.
3. Drawing number and detail references, as appropriate, covered by subcontract.
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B. Key Personnel Names: Within 10 days of starting construction operations, submit a list of key 
personnel assignments, including superintendent and other personnel in attendance at Project 
site. Identify individuals and their duties and responsibilities; list addresses, cellular telephone 
numbers, and e-mail addresses. Provide names, addresses, and telephone numbers of 
individuals assigned as alternates in the absence of individuals assigned to Project.

1. Post copies of list in Project meeting room, in temporary field office, in web-based Project 
software directory,  and in prominent location inbuilt facility. Keep list current at all times.

1.5 GENERAL COORDINATION PROCEDURES

A. Coordination: Coordinate construction operations included in different Sections of the 
Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate 
construction operations included in different Sections that depend on each other for proper 
installation, connection, and operation.

1. Schedule construction operations in sequence required to obtain the best results, where 
installation of one part of the Work depends on installation of other components, before or 
after its own installation.

2. Coordinate installation of different components to ensure maximum performance and 
accessibility for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.

B. Prepare memoranda for distribution to each party involved, outlining special procedures required 
for coordination. Include such items as required notices, reports, and list of attendees at meetings.

1. Prepare similar memoranda for Owner and separate contractors if coordination of their 
Work is required.

C. Administrative Procedures: Coordinate scheduling and timing of required administrative 
procedures with other construction activities to avoid conflicts and to ensure orderly progress of 
the Work. Such administrative activities include, but are not limited to, the following:

1. Preparation of Contractor's construction schedule.
2. Preparation of the schedule of values.
3. Installation and removal of temporary facilities and controls.
4. Delivery and processing of submittals.
5. Progress meetings.
6. Preinstallation conferences.
7. Project closeout activities.
8. Startup and adjustment of systems.

1.6 COORDINATION DRAWINGS

A. Coordination Drawings, General: Prepare coordination drawings according to requirements in 
individual Sections, and additionally where installation is not completely indicated on Shop 
Drawings, where limited space availability necessitates coordination, or if coordination is required 
to facilitate integration of products and materials fabricated or installed by more than one entity.

1. Content: Project-specific information, drawn accurately to a scale large enough to indicate 
and resolve conflicts. Do not base coordination drawings on standard printed data. Include 
the following information, as applicable:

SLCDA-GSA NOAA-NWS BUILDING TI RENOVATIONS    MHTN PROJECT NO. 2023573 

CONSTRUCTION DOCUMENTS -BID SET         02 MAY 2024 



SLCDA-GSA  NOAA-NWS BUILDING TI RENOVATIONS  MHTN PROJECT NO. 2023573
90% REVIEW SET               19 DECEMBER 2023

PROJECT MANAGEMENT AND COORDINATION 013100 - 3

a. Use applicable Drawings as a basis for preparation of coordination drawings. 
Prepare sections, elevations, and details as needed to describe relationship of 
various systems and components.

b. Coordinate the addition of trade-specific information to coordination drawings in a 
sequence that best provides for coordination of the information and resolution of 
conflicts between installed components before submitting for review.

c. Indicate functional and spatial relationships of components of architectural, 
structural, civil, mechanical, and electrical systems.

d. Indicate space requirements for routine maintenance and for anticipated 
replacement of components during the life of the installation.

e. Show location and size of access doors required for access to concealed dampers, 
valves, and other controls.

f. Indicate required installation sequences.
g. Indicate dimensions shown on Drawings. Specifically note dimensions that appear 

to be in conflict with submitted equipment and minimum clearance requirements. 
Provide alternative sketches to Architect indicating proposed resolution of such 
conflicts. Minor dimension changes and difficult installations will not be considered 
changes to the Contract.

B. Coordination Drawing Organization: Organize coordination drawings as follows:

1. Floor Plans and Reflected Ceiling Plans: Show architectural and structural elements, and 
mechanical, plumbing, fire-protection, fire-alarm, and electrical Work. Show locations of 
visible ceiling-mounted devices relative to acoustical ceiling grid. Supplement plan 
drawings with section drawings where required to adequately represent the Work.

2. Plenum Space: Indicate sub framing for support of ceiling and wall systems, mechanical 
and electrical equipment, and related Work. Locate components within plenums to 
accommodate layout of light fixtures and other components indicated on Drawings. Indicate 
areas of conflict between light fixtures and other components.

3. Mechanical Rooms: Provide coordination drawings for mechanical rooms, showing plans 
and elevations of mechanical, plumbing, fire-protection, fire-alarm, and electrical 
equipment.

4. Structural Penetrations: Indicate penetrations and openings required for all disciplines.
5. Slab Edge and Embedded Items: Indicate slab edge locations and sizes and locations of 

embedded items for metal fabrications, sleeves, anchor bolts, bearing plates, angles, door 
floor closers, slab depressions for floor finishes, curbs and housekeeping pads, and similar 
items.

6. Mechanical and Plumbing Work: Show the following:

a. Sizes and bottom elevations of ductwork, piping, and conduit runs, including 
insulation, bracing, flanges, and support systems.

b. Dimensions of major components, such as dampers, valves, diffusers, access 
doors, cleanouts and electrical distribution equipment.

c. Fire-rated enclosures around ductwork.

7. Electrical Work: Show the following:

a. Runs of vertical and horizontal conduit 1-1/4 inches in diameter and larger.
b. Light fixture, exit light, emergency battery pack, smoke detector, and other fire-alarm 

locations.
c. Panel board, switchboard, switchgear, transformer, busway, generator, and motor-

control center locations.
d. Location of pull boxes and junction boxes, dimensioned from column center lines.

8. Fire-Protection System: Show the following:
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a. Locations of standpipes, mains piping, branch lines, pipe drops, and sprinkler heads.

9. Review: Architect will review coordination drawings to confirm that, in general, the Work is 
being coordinated, but not for the details of the coordination, which are Contractor's 
responsibility. If Architect determines that coordination drawings are not being prepared in 
sufficient scope or detail, or are otherwise deficient, Architect will so inform Contractor, who 
shall make suitable modifications and resubmit.

10. Coordination Drawing Prints: Prepare coordination drawing prints according to 
requirements in Section 013300 "Submittal Procedures."

C. Coordination Drawing Process: Prepare coordination drawings in the following manner:

1. Schedule submittal and review of Fire Sprinkler, Plumbing, HVAC, and Electrical Shop 
Drawings to make required changes prior to preparation of coordination drawings.

2. Commence routing of coordination drawing files with HVAC Installer, who will provide 
drawing plan files denoting approved ductwork. HVAC Installer will locate ductwork and 
piping on a single layer, using orange color. Forward drawings to Plumbing Installer.

3. Plumbing Installer will locate plumbing and equipment on a single layer, using blue color.
4. Fire Sprinkler Installer will locate piping and equipment, using red color. Fire Sprinkler 

Installer shall forward drawing files to Electrical Installer.
5. Electrical Installer will indicate service and feeder conduit runs and equipment in green 

color. Electrical Installer shall forward drawing files to Communications and Electronic 
Safety and Security Installer.

6. Communications and Electronic Safety and Security Installer will indicate cable trays and 
cabling runs and equipment in purple color. Communications and Electronic Safety and 
Security Installer shall forward completed drawing files to Contractor.

7. Contractor shall perform the final coordination review. As each coordination drawing is 
completed, Contractor will meet with Architect to review and resolve conflicts on the 
coordination drawings.

D. Coordination Digital Data Files: Prepare coordination digital data files according to the following 
requirements:

1. File Preparation Format:

a. Same digital data software program, version, and operating system as original 
Drawings.

2. File Submittal Format: Submit or post coordination drawing files using format same as file 
preparation format.

3. BIM File Incorporation: Construction Manager will incorporate Subcontractor's coordination 
drawing files into BIM established for Project.

a. Construction Manager will perform three-dimensional component conflict analysis 
as part of preparation of coordination drawings. Resolve component conflicts prior 
to submittal. Indicate where conflict resolution requires modification of design 
requirements by Architect.

b. Subcontractors listed below shall provide coordination drawings in the form of a 
Revit 2020 model, developed to LOD Level 350, for incorporation into the 
Construction Manager’s model.

1) Electrical.
2) Mechanical.
3) Plumbing.
4) Fire Protection.
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5) Other’s as requested by the Construction Manager.

4. Architect will furnish Contractor one set of digital data files of Drawings for use in preparing 
coordination digital data files.

a. Architect makes no representations as to the accuracy or completeness of digital 
data files as they relate to Drawings.

b. Digital Data Software Program: Drawings are available in Revit 2020.
c. Contractor shall execute a data licensing agreement in the form of Agreement 

included in this Project Manual.

1.7 REQUEST FOR INFORMATION (RFI)

A. General: Immediately on discovery of the need for additional information, clarification, or 
interpretation of the Contract Documents, Contractor shall prepare and submit an RFI in the form 
specified.

1. Architect will return without response those RFIs submitted to Architect by other entities 
controlled by Contractor.

2. Coordinate and submit RFIs in a prompt manner to avoid delays in Contractor's work or 
work of subcontractors.

B. Content of the RFI: Include a detailed, legible description of item needing information or 
interpretation and the following:

1. Project name.
2. Owner name.
3. Owner's Project number.
4. Name of Architect and Construction Manager.
5. Architect's Project number.
6. Date.
7. Name of Subcontractor.
8. RFI number, numbered sequentially.
9. RFI subject.
10. Specification Section number and title and related paragraphs, as appropriate.
11. Drawing number and detail references, as appropriate.
12. Field dimensions and conditions, as appropriate.
13. Contractor's suggested resolution. If Contractor's suggested resolution impacts the 

Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
14. Contractor's signature.
15. Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop 

Drawings, coordination drawings, and other information necessary to fully describe items 
needing interpretation.

a. Include dimensions, thicknesses, structural grid references, and details of affected 
materials, assemblies, and attachments on attached sketches.

C. RFI Forms:  AIA Document G716 or software-generated form with substantially the same content 
as indicated above, acceptable to Architect.

1. Attachments shall be electronic files in PDF format.

D. Architect's and Construction Manager's Action: Architect and Construction Manager will review 
each RFI, determine action required, and respond. Allow five days for Architect's response for 
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each RFI. RFIs received by Architect after 1:00 p.m. will be considered as received the following 
working day.

1. The following Contractor-generated RFIs will be returned without action:

a. Requests for approval of submittals.
b. Requests for approval of substitutions.
c. Requests for approval of Contractor's means and methods.
d. Requests for coordination information already indicated in the Contract Documents.
e. Requests for adjustments in the Contract Time or the Contract Sum.
f. Requests for interpretation of Architect's actions on submittals.
g. Incomplete RFIs or inaccurately prepared RFIs.

2. Architect's action may include a request for additional information, in which case Architect's 
time for response will date from time of receipt by Architect of additional information.

3. Architect's action on RFIs that may result in a change to the Contract Time or the Contract 
Sum may be eligible for Contractor to submit Change Proposal according to 
Section 012600 "Contract Modification Procedures."

a. If Contractor believes the RFI response warrants change in the Contract Time or the 
Contract Sum, notify Architect and Construction Manager in writing within 5 days of 
receipt of the RFI response.

E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. 
Submit log weekly. Use software log that is part of web-based Project management software. 
Software log with not less than the following:

1. Project name.
2. Name and address of Subcontractor.
3. Name and address of Architect and Construction Manager.
4. RFI number, including RFIs that were returned without action or withdrawn.
5. RFI description.
6. Date the RFI was submitted.
7. Date Architect's response was received.
8. Identification of related Minor Change in the Work, Construction Change Directive, and 

Proposal Request, as appropriate.
9. Identification of related Field Order, Work Change Directive, and Proposal Request, as 

appropriate.

F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response 
to affected parties. Review response and notify Architect within three days if Contractor disagrees 
with response.

1.8 DIGITAL PROJECT MANAGEMENT PROCEDURES

A. Use of Architect's Digital Data Files: Digital data files of Architect's BIM model will be provided by 
Architect for Contractor's use during construction.

1. Digital data files may be used by Contractor in preparing coordination drawings, Shop 
Drawings, and Project Record Drawings.

2. Architect makes no representations as to the accuracy or completeness of digital data files 
as they relate to Contract Drawings.

3. Digital Drawing Software Program: Contract Drawings are available in Revit 2020.
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4. Contractor shall execute a data licensing agreement in the form of Agreement included in 
Project Manual.

a. Subcontractors and other parties granted access by Contractor to Architect's digital 
data files shall execute a data licensing agreement in the form of Agreement 
included in this Project Manual.

B. Web-Based Project Management Software Package:  Use Construction Manager's web-based 
Project management software package for purposes of hosting and managing Project 
communication and documentation until Final Completion.

1. Web-based Project management software includes, at a minimum, the following features:

a. Compilation of Project data, including Contractor, subcontractors, Architect, 
Architect's consultants, Owner, and other entities involved in Project. Include names 
of individuals and contact information.

b. Access control for each entity for each workflow process, to determine entity's digital 
rights to create, modify, view, and print documents.

c. Document workflow planning, allowing customization of workflow between project 
entities.

d. Creation, logging, tracking, and notification for Project communications required in 
other Specification Sections, including, but not limited to, RFIs, submittals, Minor 
Changes in the Work, Construction Change Directives, and Change Orders.

e. Track status of each Project communication in real time, and log time and date when 
responses are provided.

f. Procedures for handling PDFs or similar file formats, allowing markups by each 
entity. Provide security features to lock markups against changes once submitted.

g. Processing and tracking of payment applications.
h. Processing and tracking of contract modifications.
i. Creating and distributing meeting minutes.
j. Document management for Drawings, Specifications, and coordination drawings, 

including revision control.
k. Management of construction progress photographs.
l. Mobile device compatibility, including smartphones and tablets.

2. At completion of Project, provide digital archive in format that is readable by common 
desktop software applications in format acceptable to Architect. Provide data in locked 
format to prevent further changes.

C. PDF Document Preparation: Where PDFs are required to be submitted to Architect, prepare as 
follows:

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

2. Name file with submittal number or other unique identifier, including revision identifier.
3. Certifications: Where digitally submitted certificates and certifications are required, provide 

a digital signature with digital certificate on where indicated.

1.9 PROJECT MEETINGS

A. General:  Construction Manager will schedule and conduct meetings and conferences at Project 
site unless otherwise indicated.
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1. Attendees: Inform participants and others involved, and individuals whose presence is 
required, of date and time of each meeting. Notify Owner and Architect of scheduled 
meeting dates and times a minimum of seven days prior to meeting.

2. Agenda: Prepare the meeting agenda. Distribute the agenda to all invited attendees.
3. Minutes: Entity responsible for conducting meeting will record significant discussions and 

agreements achieved. Distribute the meeting minutes to everyone concerned, including 
Owner, Construction Manager, and Architect, within three days of the meeting.

B. Preconstruction Conference:  Construction Manager will schedule and conduct a preconstruction 
conference before starting construction, at a time convenient to Owner and Architect, but no later 
than 15 days after execution of the Agreement.

1. Attendees: Authorized representatives of Owner, Construction Manager, Architect, and 
their consultants; Contractor and its superintendent; major subcontractors; suppliers; and 
other concerned parties shall attend the conference. Participants at the conference shall 
be familiar with Project and authorized to conclude matters relating to the Work.

2. Agenda: Discuss items of significance that could affect progress, including the following:

a. Responsibilities and personnel assignments.
b. Tentative construction schedule.
c. Phasing.
d. Critical work sequencing and long lead items.
e. Designation of key personnel and their duties.
f. Lines of communications.
g. Use of web-based Project software.
h. Procedures for processing field decisions and Change Orders.
i. Procedures for RFIs.
j. Procedures for testing and inspecting.
k. Procedures for processing Applications for Payment.
l. Distribution of the Contract Documents.
m. Submittal procedures.
n. Preparation of Record Documents.
o. Use of the premises and existing building.
p. Work restrictions.
q. Working hours.
r. Owner's occupancy requirements.
s. Responsibility for temporary facilities and controls.
t. Procedures for moisture and mold control.
u. Procedures for disruptions and shutdowns.
v. Construction waste management and recycling.
w. Parking availability.
x. Office, work, and storage areas.
y. Equipment deliveries and priorities.
z. First aid.
aa. Security.
bb. Progress cleaning.

3. Minutes: Entity responsible for conducting meeting will record and distribute meeting 
minutes.

C. Preinstallation Conferences: Conduct a preinstallation conference at Project site before each 
construction activity when required by other Sections and when required for coordination with 
other construction.

1. Attendees: Installer and representatives of manufacturers and fabricators involved in or 
affected by the installation and its coordination or integration with other materials and 
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installations that have preceded or will follow, shall attend the meeting. Advise 
Architect, Construction Manager of scheduled meeting dates.

2. Agenda: Review progress of other construction activities and preparations for the particular 
activity under consideration, including requirements for the following:

a. Contract Documents.
b. Options.
c. Related RFIs.
d. Related Change Orders.
e. Purchases.
f. Deliveries.
g. Submittals.
h. Review of mockups.
i. Possible conflicts.
j. Compatibility requirements.
k. Time schedules.
l. Weather limitations.
m. Manufacturer's written instructions.
n. Warranty requirements.
o. Compatibility of materials.
p. Acceptability of substrates.
q. Temporary facilities and controls.
r. Space and access limitations.
s. Regulations of authorities having jurisdiction.
t. Testing and inspecting requirements.
u. Installation procedures.
v. Coordination with other work.
w. Required performance results.
x. Protection of adjacent work.
y. Protection of construction and personnel.

3. Record significant conference discussions, agreements, and disagreements, including 
required corrective measures and actions.

4. Reporting: Distribute minutes of the meeting to each party present and to other parties 
requiring information.

5. Do not proceed with installation if the conference cannot be successfully concluded. Initiate 
whatever actions are necessary to resolve impediments to performance of the Work and 
reconvene the conference at earliest feasible date.

D. Project Closeout Conference:  Construction Manager will schedule and conduct a project closeout 
conference, at a time convenient to Owner and Architect, but no later than 45 days prior to the 
scheduled date of Substantial Completion.

1. Conduct the conference to review requirements and responsibilities related to Project 
closeout.

2. Attendees: Authorized representatives of Owner, Construction Manager, Architect, and 
their consultants; Contractor and its superintendent; major subcontractors; suppliers; and 
other concerned parties shall attend the meeting. Participants at the meeting shall be 
familiar with Project and authorized to conclude matters relating to the Work.

3. Agenda: Discuss items of significance that could affect or delay Project closeout, including 
the following:

a. Preparation of Record Documents.
b. Procedures required prior to inspection for Substantial Completion and for final 

inspection for acceptance.
c. Procedures for completing and archiving web-based Project software site data files.
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d. Submittal of written warranties.
e. Requirements for preparing operations and maintenance data.
f. Requirements for delivery of material samples, attic stock, and spare parts.
g. Requirements for demonstration and training.
h. Preparation of Contractor's punch list.
i. Procedures for processing Applications for Payment at Substantial Completion and 

for final payment.
j. Submittal procedures.
k. Coordination of separate contracts.
l. Owner's partial occupancy requirements.
m. Installation of Owner's furniture, fixtures, and equipment.
n. Responsibility for removing temporary facilities and controls.

4. Minutes: Entity conducting meeting will record and distribute meeting minutes.

E. Progress Meetings:  Construction Manager will conduct progress meetings at weekly intervals.

1. Coordinate dates of meetings with preparation of payment requests.
2. Attendees: In addition to representatives of Owner, Construction Manager, and Architect, 

each contractor, subcontractor, supplier, and other entity concerned with current progress 
or involved in planning, coordination, or performance of future activities shall be 
represented at these meetings. All participants at the meeting shall be familiar with Project 
and authorized to conclude matters relating to the Work.

3. Agenda: Review and correct or approve minutes of previous progress meeting. Review 
other items of significance that could affect progress. Include topics for discussion as 
appropriate to status of Project.

a. Contractor's Construction Schedule: Review progress since the last meeting. 
Determine whether each activity is on time, ahead of schedule, or behind schedule, 
in relation to Contractor's construction schedule. Determine how construction behind 
schedule will be expedited; secure commitments from parties involved to do so. 
Discuss whether schedule revisions are required to ensure that current and 
subsequent activities will be completed within the Contract Time.

1) Review schedule for next period.

b. Review present and future needs of each entity present, including the following:

1) Interface requirements.
2) Sequence of operations.
3) Resolution of BIM component conflicts.
4) Status of submittals.
5) Deliveries.
6) Off-site fabrication.
7) Access.
8) Site use.
9) Temporary facilities and controls.
10) Progress cleaning.
11) Quality and work standards.
12) Status of correction of deficient items.
13) Field observations.
14) Status of RFIs.
15) Status of Proposal Requests.
16) Pending changes.
17) Status of Change Orders.
18) Pending claims and disputes.
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19) Documentation of information for payment requests.

4. Minutes: Entity responsible for conducting the meeting will record and distribute the 
meeting minutes to each party present and to parties requiring information.

a. Schedule Updating: Revise Contractor's construction schedule after each progress 
meeting, where revisions to the schedule have been made or recognized. Issue 
revised schedule concurrently with the report of each meeting.

F. Coordination Meetings:  Construction Manager will conduct Project coordination meetings at 
weekly intervals. Project coordination meetings are in addition to specific meetings held for other 
purposes, such as progress meetings and preinstallation conferences.

1. Attendees: In addition to representatives of Owner, Construction Manager, and Architect, 
each contractor, subcontractor, supplier, and other entity concerned with current progress 
or involved in planning, coordination, or performance of future activities shall be 
represented at these meetings. All participants at the meetings shall be familiar with Project 
and authorized to conclude matters relating to the Work.

2. Agenda: Review and correct or approve minutes of the previous coordination meeting. 
Review other items of significance that could affect progress. Include topics for discussion 
as appropriate to status of Project.

a. Combined Contractor's Construction Schedule: Review progress since the last 
coordination meeting. Determine whether each contract is on time, ahead of 
schedule, or behind schedule, in relation to combined Contractor's construction 
schedule. Determine how construction behind schedule will be expedited; secure 
commitments from parties involved to do so. Discuss whether schedule revisions 
are required to ensure that current and subsequent activities will be completed within 
the Contract Time.

b. Schedule Updating: Revise combined Contractor's construction schedule after each 
coordination meeting, where revisions to the schedule have been made or 
recognized. Issue revised schedule concurrently with report of each meeting.

c. Review present and future needs of each contractor present, including the following:

1) Interface requirements.
2) Sequence of operations.
3) Resolution of BIM component conflicts.
4) Status of submittals.
5) Deliveries.
6) Off-site fabrication.
7) Access.
8) Site use.
9) Temporary facilities and controls.
10) Work hours.
11) Hazards and risks.
12) Progress cleaning.
13) Quality and work standards.
14) Status of RFIs.
15) Proposal Requests.
16) Change Orders.
17) Pending changes.

3. Reporting: Record meeting results and distribute copies to everyone in attendance and to 
others affected by decisions or actions resulting from each meeting.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013100
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for documenting the progress 
of construction during performance of the Work, including the following:

1. Preliminary Construction Schedule.
2. Contractor's Construction Schedule.
3. Daily construction reports.
4. Field condition reports.
5. Special reports.

B. Related Sections include the following:

1. Division 1 Section "Payment Procedures" for submitting the Schedule of Values.
2. Division 1 Section "Project Management and Coordination" for submitting and distributing 

meeting and conference minutes.
3. Division 1 Section "Submittal Procedures" for submitting schedules and reports.
4. Division 1 Section "Quality Requirements" for submitting a schedule of tests and 

inspections.
5. Division 1 Section "Closeout Procedures" for submitting Project Record Documents at 

Project closeout.

1.3 SUBMITTALS

A. Preliminary Construction Schedule: Submit two printed copies; one a single sheet of reproducible 
media, and one a print.

B. Contractor's Construction Schedule: At monthly intervals, update schedule to reflect actual 
construction progress and activities. Issue schedule one week before each regularly scheduled 
progress meeting.

1. Revise schedule immediately after each meeting or other activity where revisions have 
been recognized or made. Issue updated schedule concurrently with the report of each 
such meeting.

2. Include a report with updated schedule that indicates every change, including, but not 
limited to, changes in logic, durations, actual starts and finishes, and activity durations.

C. As the Work progresses, indicate Final Completion percentage for each activity

D. Daily Construction Reports: Submit one copy at weekly intervals.
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E. Field Condition Reports: Submit one copy at time of discovery of differing conditions.

F. Special Reports: Submit one copy at time of unusual event.

1.4 QUALITY ASSURANCE

A. Prescheduling Conference: Conduct conference at Project site to comply with requirements in 
Division 1 Section "Project Management and Coordination. "Review methods and procedures 
related to the Preliminary Construction Schedule and Contractor's Construction Schedule, 
including, but not limited to, the following:

1. Discuss constraints, including phasing, storage areas.
2. Review time required for review of submittals and resubmittals.
3. Review requirements for tests and inspections by independent testing and inspecting 

agencies, If required
4. Review time required for completion and startup procedures.
5. Review and finalize list of construction activities to be included in schedule.
6. Review submittal requirements and procedures.
7. Review procedures for updating schedule.

1.5 COORDINATION

A. Coordinate preparation and processing of schedules and reports with performance of 
construction activities 

B. Coordinate Contractor's Construction Schedule with the Schedule of Values, list of subcontracts, 
Submittals Schedule, progress reports, payment requests, and other required schedules and 
reports.

1. Secure time commitments for performing critical elements of the Work including delivery of 
equipment from parties involved.

2. Coordinate each construction activity in the network with other activities and schedule them 
in proper sequence.

PART 2 - PRODUCTS

2.1 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL

A. Procedures: Comply with procedures contained in AGC's "Construction Planning & Scheduling."

B. Time Frame: Extend schedule from date established for commencement of the Work or the Notice 
to Proceed to date of Substantial Completion.

C. Activities: Treat each separate area as a separate numbered activity for each principal element 
of the Work. Comply with the following:

1. Procurement Activities: Include procurement process activities for long lead items and 
major items, requiring a cycle of more than 30 days, as separate activities in schedule. 
Procurement cycle activities include, but are not limited to, submittals, approvals, 
purchasing, fabrication, and delivery.
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2. Submittal Review Time: Include review and resubmittal times indicated in Division 1 
Section "Submittal Procedures" in schedule. Coordinate submittal review times in 
Contractor's Construction Schedule with Submittals Schedule.

3. Startup and Testing Time: Include days for startup and testing as required by the Electrical 
Consultant.

4. Substantial Completion: Indicate completion in advance of date established for Substantial 
Completion, and allow time for Architect's administrative procedures necessary for 
certification of Substantial Completion.

D. Constraints: Include constraints and work restrictions indicated in the Contract Documents and 
as follows in schedule, and show how the sequence of the Work is affected.

1. Phasing: Arrange list of activities on schedule by phase or separate areas of the work,
2. Work Restrictions: Show the effect of the following items on the schedule:

a. Coordination with existing construction.
b. Uninterruptible services.
c. Use of premises restrictions.
d. Provisions for future construction.
e. Seasonal variations.
f. Environmental control.

3. Work Stages: Indicate important stages of construction for each major portion of the Work, 
including, but not limited to, the following:

a. Subcontract awards, if any.
b. Submittals.
c. Purchases.
d. Fabrication.
e. Sample testing.
f. Deliveries.
g. Installation.
h. Tests and inspections.
i. Adjusting.
j. Startup and placement into final use and operation.

E. Milestones: Include milestones indicated in the Contract Documents in schedule, including, but 
not limited to, the Notice to Proceed, Substantial Completion, Percentage completion milestones 
and Final Completion.

F. Contract Modifications: For each proposed contract modification and concurrent with its 
submission, prepare a time-impact analysis to demonstrate the effect of the proposed change on 
the overall project schedule.

2.2 REPORTS

A. Daily Construction Reports: Prepare a daily construction report recording the following information 
concerning events at Project site:

1. List of subcontractors at Project site, if any.
2. List of separate contractors at Project site where applicable
3. Approximate count of personnel at Project site.
4. High and low temperatures and general weather conditions.
5. Accidents.
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6. Meetings and significant decisions.
7. Unusual events (refer to special reports).
8. Stoppages, delays, shortages, and losses.
9. Emergency procedures.
10. Orders and requests of authorities having jurisdiction.
11. Change Orders received and implemented.
12. Construction Change Directives received.
13. Services connected and disconnected.
14. Equipment or system tests and startups.
15. Partial Completions.
16. Substantial Completions. 

B. Field Condition Reports: Immediately on discovery of a difference between field conditions and 
the Contract Documents, prepare a detailed report. Submit with a request for information. Include 
a detailed description of the differing conditions, together with recommendations for changing the 
Contract Documents.

2.3 SPECIAL REPORTS

A. General: Submit special reports directly to Owner within one day of an occurrence. Distribute 
copies of report to parties affected by the occurrence.

B. Reporting Unusual Events: When an event of an unusual and significant nature occurs at Project 
site, whether or not related directly to the Work, prepare and submit a special report. List chain of 
events, persons participating, response by Contractor's personnel, evaluation of results or effects, 
and similar pertinent information. Advise Owner in advance when these events are known or 
predictable.

PART 3 - EXECUTION

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE

A. Contractor's Construction Schedule Updating: Submit initial copy with Request for proposal. At 
weekly intervals, update schedule to reflect actual construction progress and activities. Issue 
schedule one day before each regularly scheduled progress meeting.

1. Revise schedule immediately after each meeting or other activity where revisions have 
been recognized or made. Issue updated schedule concurrently with the report of each 
such meeting.

2. Include a report with updated schedule that indicates every change, including, but not 
limited to, changes in logic, durations, actual starts and finishes, and activity durations.

3. As the Work progresses, indicate Actual Completion percentage for each activity.

B. Distribution: Distribute copies of approved schedule to Architect, Owner, sub-contractors, testing 
and inspecting agencies, if applicable and other parties identified by Contractor with a need-to-
know schedule responsibility.

1. Post copies in Project meeting rooms and temporary field offices.
2. When revisions are made, distribute updated schedules to the same parties and post in 

the same locations. Delete parties from distribution when they have completed their 
assigned portion of the Work and are no longer involved in performance of construction 
activities.
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END OF SECTION 013200
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SECTION 013300 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Submittal schedule requirements.
2. Administrative and procedural requirements for submittals.

B. Related Requirements:

1. Section 012900 "Payment Procedures" for submitting Applications for Payment and the 
schedule of values.

2. Section 013100 "Project Management and Coordination" for submitting coordination 
drawings and subcontract list and for requirements for web-based Project software.

3. Section 013200 "Construction Progress Documentation" for submitting schedules and 
reports, including Contractor's construction schedule.

4. Section 013233 "Photographic Documentation" for submitting preconstruction 
photographs, periodic construction photographs, and Final Completion construction 
photographs.

5. Section 014000 "Quality Requirements" for submitting test and inspection reports, and 
schedule of tests and inspections.

6. Section 017700 "Closeout Procedures" for submitting closeout submittals and 
maintenance material submittals.

7. Section 017823 "Operation and Maintenance Data" for submitting operation and 
maintenance manuals.

8. Section 017839 "Project Record Documents" for submitting record Drawings, record 
Specifications, and record Product Data.

9. Section 017900 "Demonstration and Training" for submitting video recordings of 
demonstration of equipment and training of Owner's personnel.

1.3 DEFINITIONS

A. Action Submittals: Written and graphic information and physical samples that require Architect's 
responsive action. Action submittals are those submittals indicated in individual Specification 
Sections as "action submittals."

B. Informational Submittals: Written and graphic information and physical samples that do not 
require Architect's responsive action. Submittals may be rejected for not complying with 
requirements. Informational submittals are those submittals indicated in individual Specification 
Sections as "informational submittals."
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1.4 SUBMITTAL SCHEDULE

A. Submittal Schedule: Submit, as an action submittal, a list of submittals, arranged in chronological 
order by dates required by construction schedule. Include time required for review, ordering, 
manufacturing, fabrication, and delivery when establishing dates. Include additional time required 
for making corrections or revisions to submittals noted by Architect and additional time for 
handling and reviewing submittals required by those corrections.

1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and 
Contractor's construction schedule.

2. Initial Submittal Schedule: Submit concurrently with startup construction schedule. Include 
submittals required during the first 60 days of construction. List those submittals required 
to maintain orderly progress of the Work and those required early because of long lead 
time for manufacture or fabrication.

3. Final Submittal Schedule: Submit concurrently with the first complete submittal of 
Contractor's construction schedule.

a. Submit revised submittal schedule as required to reflect changes in current status 
and timing for submittals.

4. Format: Arrange the following information in a tabular format:

a. Scheduled date for first submittal.
b. Specification Section number and title.
c. Submittal Category: Action; informational.
d. Name of subcontractor.
e. Description of the Work covered.
f. Scheduled date for Architect's final release or approval.
g. Scheduled dates for purchasing.
h. Scheduled date of fabrication.
i. Scheduled dates for installation.
j. Activity or event number.

1.5 SUBMITTAL FORMATS

A. Submittal Information: Include the following information in each submittal:

1. Project name.
2. Date.
3. Name of Architect.
4. Name of Contractor.
5. Name of firm or entity that prepared submittal.
6. Names of subcontractor, manufacturer, and supplier.
7. Unique submittal number, including revision identifier. Include Specification Section 

number with sequential alphanumeric identifier and alphanumeric suffix for resubmittals.
8. Category and type of submittal.
9. Submittal purpose and description.
10. Number and title of Specification Section, with paragraph number and generic name for 

each of multiple items.
11. Drawing number and detail references, as appropriate.
12. Indication of full or partial submittal.
13. Location(s) where product is to be installed, as appropriate.
14. Other necessary identification.
15. Remarks.
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16. Signature of transmitter.

B. Options: Identify options requiring selection by Architect.

C. Deviations and Additional Information: On each submittal, clearly indicate deviations from 
requirements in the Contract Documents, including minor variations and limitations; include 
relevant additional information and revisions, other than those requested by Architect on previous 
submittals. Indicate by highlighting on each submittal or noting on attached separate sheet.

D. Submittals Utilizing Web-Based Project Software: Prepare submittals as PDF files or other format 
indicated by Project management software.

1.6 SUBMITTAL PROCEDURES

A. Prepare and submit submittals required by individual Specification Sections. Types of submittals 
are indicated in individual Specification Sections.

1. Web-Based Project Management Software: Prepare submittals in PDF form, and upload 
to web-based Project management software website. Enter required data in web-based 
software site to fully identify submittal.

B. Coordination: Coordinate preparation and processing of submittals with performance of 
construction activities.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, 
and related activities that require sequential activity.

2. Submit all submittal items required for each Specification Section concurrently unless 
partial submittals for portions of the Work are indicated on approved submittal schedule.

3. Submit action submittals and informational submittals required by the same Specification 
Section as separate packages under separate transmittals.

4. Coordinate transmittal of submittals for related parts of the Work specified in different 
Sections, so processing will not be delayed because of need to review submittals 
concurrently for coordination.

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

C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows. Time 
for review shall commence on Architect's receipt of submittal. No extension of the Contract Time 
will be authorized because of failure to transmit submittals enough in advance of the Work to 
permit processing, including resubmittals.

1. Initial Review: Allow 15 days for initial review of each submittal. Allow additional time if 
coordination with subsequent submittals is required. Architect will advise Contractor when 
a submittal being processed must be delayed for coordination.

2. Intermediate Review: If intermediate submittal is necessary, process it in same manner as 
initial submittal.

3. Resubmittal Review: Allow 15 days for review of each resubmittal.
4. Sequential Review: Where sequential review of submittals by Architect's consultants, 

Owner, or other parties is indicated, allow 21 days for initial review of each submittal.

D. Resubmittals: Make resubmittals in same form and number of copies as initial submittal.

1. Note date and content of previous submittal.
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2. Note date and content of revision in label or title block, and clearly indicate extent of 
revision.

3. Resubmit submittals until they are marked with approval notation from Architect's action 
stamp.

E. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 
construction activities. Show distribution on transmittal forms.

F. Use for Construction: Retain complete copies of submittals on Project site. Use only final action 
submittals that are marked with approval notation from Architect's action stamp.

1.7 SUBMITTAL REQUIREMENTS

A. Product Data: Collect information into a single submittal for each element of construction and type 
of product or equipment.

1. If information must be specially prepared for submittal because standard published data 
are unsuitable for use, submit as Shop Drawings, not as Product Data.

2. Mark each copy of each submittal to show which products and options are applicable.
3. Include the following information, as applicable:

a. Manufacturer's catalog cuts.
b. Manufacturer's product specifications.
c. Standard color charts.
d. Statement of compliance with specified referenced standards.
e. Testing by recognized testing agency.
f. Application of testing agency labels and seals.
g. Notation of coordination requirements.
h. Availability and delivery time information.

4. For equipment, include the following in addition to the above, as applicable:

a. Wiring diagrams that show factory-installed wiring.
b. Printed performance curves.
c. Operational range diagrams.
d. Clearances required to other construction, if not indicated on accompanying Shop 

Drawings.

5. Submit Product Data before Shop Drawings, and before or concurrently with Samples.

B. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base 
Shop Drawings on reproductions of the Contract Documents or standard printed data unless 
submittal based on Architect's digital data drawing files is otherwise permitted.

1. Preparation: Fully illustrate requirements in the Contract Documents. Include the following 
information, as applicable:

a. Identification of products.
b. Schedules.
c. Compliance with specified standards.
d. Notation of coordination requirements.
e. Notation of dimensions established by field measurement.
f. Relationship and attachment to adjoining construction clearly indicated.
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g. Seal and signature of professional engineer if specified.

2. BIM Incorporation:  Develop and incorporate Shop Drawing files into BIM established for 
Project.

C. Samples: Submit Samples for review of type, color, pattern, and texture for a check of these 
characteristics with other materials.

1. Transmit Samples that contain multiple, related components, such as accessories together 
in one submittal package.

2. Identification: Permanently attach label on unexposed side of Samples that includes the 
following:

a. Project name and submittal number.
b. Generic description of Sample.
c. Product name and name of manufacturer.
d. Sample source.
e. Number and title of applicable Specification Section.
f. Specification paragraph number and generic name of each item.

3. Web-Based Project Management Software: Prepare submittals in PDF form, and upload 
to web-based Project software website. Enter required data in web-based software site to 
fully identify submittal.

4. Disposition: Maintain sets of approved Samples at Project site, available for quality-control 
comparisons throughout the course of construction activity. Sample sets may be used to 
determine final acceptance of construction associated with each set.

a. Samples that may be incorporated into the Work are indicated in individual 
Specification Sections. Such Samples must be in an undamaged condition at time 
of use.

b. Samples not incorporated into the Work, or otherwise designated as Owner's 
property, are the property of Contractor.

5. Samples for Initial Selection: Submit manufacturer's color charts consisting of units or 
sections of units, showing the full range of colors, textures, and patterns available.

a. Number of Samples: Submit one full set(s) of available choices where color, pattern, 
texture, or similar characteristics are required to be selected from manufacturer's 
product line. Architect will return submittal with options selected.

6. Samples for Verification: Submit full-size units or Samples of size indicated, prepared from 
same material to be used for the Work, cured and finished in manner specified, and 
physically identical with material or product proposed for use, and that show full range of 
color and texture variations expected. Samples include, but are not limited to, the following: 
partial sections of manufactured or fabricated components; small cuts or containers of 
materials; complete units of repetitively used materials; swatches showing color, texture, 
and pattern; color range sets; and components used for independent testing and 
inspection.

a. Number of Samples: Submit three sets of Samples. Architect will retain two Sample 
sets; remainder will be returned.

1) Submit a single Sample where assembly details, workmanship, fabrication 
techniques, connections, operation, and other similar characteristics are to be 
demonstrated.
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2) If variation in color, pattern, texture, or other characteristic is inherent in 
material or product represented by a Sample, submit at least three sets of 
paired units that show approximate limits of variations.

D. Product Schedule: As required in individual Specification Sections, prepare a written summary 
indicating types of products required for the Work and their intended location. Include the following 
information in tabular form:

1. Type of product. Include unique identifier for each product indicated in the Contract 
Documents or assigned by Contractor if none is indicated.

2. Manufacturer and product name, and model number if applicable.
3. Number and name of room or space.
4. Location within room or space.

E. Qualification Data: Prepare written information that demonstrates capabilities and experience of 
firm or person. Include lists of completed projects with project names and addresses, contact 
information of architects and owners, and other information specified.

F. Design Data: Prepare and submit written and graphic information indicating compliance with 
indicated performance and design criteria in individual Specification Sections. Include list of 
assumptions and summary of loads. Include load diagrams if applicable. Provide name and 
version of software, if any, used for calculations. Number each page of submittal.

G. Certificates:

1. Certificates and Certifications Submittals: Submit a statement that includes signature of 
entity responsible for preparing certification. Certificates and certifications shall be signed 
by an officer or other individual authorized to sign documents on behalf of that entity. 
Provide a notarized signature where indicated.

2. Installer Certificates: Submit written statements on manufacturer's letterhead, certifying 
that Installer complies with requirements in the Contract Documents and, where required, 
is authorized by manufacturer for this specific Project.

3. Manufacturer Certificates: Submit written statements on manufacturer's letterhead, 
certifying that manufacturer complies with requirements in the Contract Documents. 
Include evidence of manufacturing experience where required.

4. Material Certificates: Submit written statements on manufacturer's letterhead, certifying 
that material complies with requirements in the Contract Documents.

5. Product Certificates: Submit written statements on manufacturer's letterhead, certifying 
that product complies with requirements in the Contract Documents.

6. Welding Certificates: Prepare written certification that welding procedures and personnel 
comply with requirements in the Contract Documents. Submit record of AWS B2.1/B2.1M 
on AWS forms. Include names of firms and personnel certified.

H. Test and Research Reports:

1. Compatibility Test Reports: Submit reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting results of compatibility tests performed 
before installation of product. Include written recommendations for substrate preparation 
and primers required.

2. Field Test Reports: Submit written reports indicating and interpreting results of field tests 
performed either during installation of product or after product is installed in its final 
location, for compliance with requirements in the Contract Documents.

3. Material Test Reports: Submit reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting test results of material for compliance 
with requirements in the Contract Documents.
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4. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on 
testing agency's standard form, indicating and interpreting results of tests performed before 
installation of product, for compliance with performance requirements in the Contract 
Documents.

5. Product Test Reports: Submit written reports indicating that current product produced by 
manufacturer complies with requirements in the Contract Documents. Base reports on 
evaluation of tests performed by manufacturer and witnessed by a qualified testing agency, 
or on comprehensive tests performed by a qualified testing agency.

6. Research Reports: Submit written evidence, from a model code organization acceptable 
to authorities having jurisdiction, that product complies with building code in effect for 
Project. Include the following information:

a. Name of evaluation organization.
b. Date of evaluation.
c. Time period when report is in effect.
d. Product and manufacturers' names.
e. Description of product.
f. Test procedures and results.
g. Limitations of use.

1.8 DELEGATED-DESIGN SERVICES

A. Performance and Design Criteria: Where professional design services or certifications by a design 
professional are specifically required of Contractor by the Contract Documents, provide products 
and systems complying with specific performance and design criteria indicated.

1. If criteria indicated are insufficient to perform services or certification required, submit a 
written request for additional information to Architect.

B. Delegated-Design Services Certification: In addition to Shop Drawings, Product Data, and other 
required submittals, submit digitally signed PDF file and two paper copies of certificate, signed 
and sealed by the responsible design professional, for each product and system specifically 
assigned to Contractor to be designed or certified by a design professional.

1. Indicate that products and systems comply with performance and design criteria in the 
Contract Documents. Include list of codes, loads, and other factors used in performing 
these services.

C. BIM Incorporation:  Incorporate delegated-design drawing and data files into BIM established for 
Project.

1. Prepare delegated-design drawings in the following format:  Same digital data software 
program, version, and operating system as original Drawings.

1.9 CONTRACTOR'S REVIEW

A. Action Submittals and Informational Submittals: Review each submittal and check for coordination 
with other Work of the Contract and for compliance with the Contract Documents. Note 
corrections and field dimensions. Mark with approval stamp before submitting to Architect.

B. Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform approval 
stamp. Include name of reviewer, date of Contractor's approval, and statement certifying that 
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submittal has been reviewed, checked, and approved for compliance with the Contract 
Documents.

1. Architect will not review submittals received from Contractor that do not have Contractor's 
review and approval.

1.10 ARCHITECT'S REVIEW

A. Action Submittals: Architect will review each submittal, indicate corrections or revisions 
required, and return.

1. Submittals by Web-Based Project Management Software: Architect will indicate, on Project 
management software website, the appropriate action.

a. Actions taken by indication on Project management software website have the 
following meanings:

1) Final Unrestricted Release: Where the submittal is marked "No Exception 
Taken," the Work covered by the submittal may proceed, provided it complies 
with the Contract Documents. Final acceptance will depend on that 
compliance.

2) Final-but-Restricted Release: Where the submittal is marked "Make 
Corrections Noted," the Work covered by the submittal may proceed, 
provided it complies both with Architect's notations and corrections on the 
submittal and the Contract Documents. Final acceptance will depend on that 
compliance.

3) Resubmit: Where the submittal is marked "Exception Taken - Resubmit" do 
not proceed with the Work covered by the submittal, including purchasing, 
fabrication, delivery, or other activity for the product submitted. Revise or 
prepare a new submittal according to Architect's notations and corrections.

B. Informational Submittals: Architect will review each submittal and will not return it, or will return it 
if it does not comply with requirements. Architect will forward each submittal to appropriate party.

C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial 
submittals has received prior approval from Architect.

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned 
for resubmittal without review.

E. Architect will return without review submittals received from sources other than Contractor.

F. Submittals not required by the Contract Documents will be returned by Architect without action.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013300

SLCDA-GSA NOAA-NWS BUILDING TI RENOVATIONS    MHTN PROJECT NO. 2023573 

CONSTRUCTION DOCUMENTS -BID SET         02 MAY 2024 



SLCDA-GSA  NOAA-NWS BUILDING TI RENOVATIONS   MHTN PROJECT NO. 2023573
90% REVIEW SET     19 DECEMBER 2023

QUALITY CONTROL 014000 - 1

SECTION 014000 – QUALITY CONTROL

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 REQUIREMENTS INCLUDED

A. General Quality Control

B. Workmanship

C. Manufacturer's Instructions

D. Manufacturer's Certificates

E. Manufacturer's Field Services

F. Testing Laboratory Services

1.3 RELATED REQUIREMENTS

A. General Conditions:  Inspection and testing required by governing authorities.

B. Division One Section for Submittals:  Shop Drawings, Product Data, Manufacturer's Instructions.

1.4 QUALITY CONTROL - GENERAL

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

1.5 WORKMANSHIP

A. Comply with industry standards except when more restrictive tolerances or specified 
requirements indicate more rigid standards or more precise workmanship.

B. Perform work by persons qualified to produce workmanship of specified quality.

C. Secure products in place with positive anchorage devices designed and sized to withstand 
stresses, vibration, and racking.
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1.6 MANUFACTURERS' INSTRUCTIONS

A. Comply with instructions in full detail, including each step, in sequence.  Should instructions 
conflict with Contract Documents, request clarification from Engineer before proceeding.

1.7 MANUFACTURERS' CERTIFICATES

A. When required by individual Specifications Section, submit manufacturer's certificate, in 
duplicate, that products meet or exceed specified requirements.

1.8 MANUFACTURERS' FIELD SERVICES

A. When specified in respective Specification Sections, require supplier to provide qualified 
personnel to observe field conditions, quality of workmanship, as applicable, and to make 
appropriate recommendations.

B. Representative shall submit written report to Engineer listing observations and recommendations.

1.9 TESTING LABORATORY SERVICES

A. Owner will employ and pay for services of an Independent Testing Laboratory to perform 
inspections, tests, and other services required by individual Specification Sections. 

B. Services will be performed in accordance with requirements of local jurisdiction having authority 
and with specified standards.

C. Reports will be submitted to Owner in duplicate giving observations and results of tests, indicating 
compliance or non-compliance with specified standards and with Contract Documents.

D. Contractor shall cooperate with Testing Laboratory personnel; furnish tools, samples of materials, 
mix design, equipment, storage and assistance as requested.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 014000
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SECTION 014200 - REFERENCES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 DEFINITIONS

A. General: Basic Contract definitions are included in the Conditions of the Contract.

B. "Approved": The term "approved," when used in conjunction with Architect's action on 
Contractor's submittals, applications, and requests, is limited to Architect's duties and 
responsibilities as stated in the Conditions of the Contract.

C. "Directed": Terms such as "directed," "requested," "authorized," "selected," "approved," 
"required," and "permitted" mean directed by Architect, requested by Architect, and similar 
phrases.

D. "Indicated": The term "indicated" refers to graphic representations, notes, or schedules on 
Drawings; or to other paragraphs or schedules in Specifications and similar requirements in the 
Contract Documents. Terms such as "shown," "noted," "scheduled," and "specified" are used to 
help the user locate the reference.

E. "Regulations": The term "regulations" includes laws, ordinances, statutes, and lawful orders 
issued by authorities having jurisdiction, as well as rules, conventions, and agreements within the 
construction industry that control performance of the Work.

F. "Furnish": The term "furnish" means to supply and deliver to Project site, ready for unloading, 
unpacking, assembly, installation, and similar operations.

G. "Install": The term "install" describes operations at Project site including unloading, temporary 
storage, unpacking, assembling, erecting, placing, anchoring, applying, working to dimension, 
finishing, curing, protecting, cleaning, and similar operations.

H. "Provide": The term "provide" means to furnish and install, complete and ready for the intended 
use.

I. "Installer": An installer is Contractor or another entity engaged by Contractor, as an employee, 
subcontractor, or contractor of lower tier, to perform a particular construction operation, including 
installation, erection, application, and similar operations.

J. The term "experienced," when used with the term "installer," means having successfully 
completed a minimum of five previous projects similar in size and scope to this Project; being 
familiar with the special requirements indicated; and having complied with requirements of 
authorities having jurisdiction.
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1. Using a term such as "carpentry" does not imply that certain construction activities must 
be performed by accredited or unionized individuals of a corresponding generic name, such 
as "carpenter." It also does not imply that requirements specified apply exclusively to 
tradespeople of the corresponding generic name.

K. "Project site" is the space available for performing construction activities, either exclusively or in 
conjunction with others performing other work as part of Project. The extent of Project site is 
shown on the Drawings and may or may not be identical with the description of the land on which 
Project is to be built.

1.3 INDUSTRY STANDARDS

A. Applicability of Standards: Unless the Contract Documents include more stringent requirements, 
applicable construction industry standards have the same force and effect as if bound or copied 
directly into the Contract Documents to the extent referenced. Such standards are made a part 
of the Contract Documents by reference.

B. Publication Dates: Comply with standards in effect as of the date of the Contract Documents, 
unless otherwise indicated.

C. Conflicting Requirements: Where compliance with two or more standards is specified and the 
standards establish different or conflicting requirements for minimum quantities or quality levels, 
comply with the most stringent requirement. Refer uncertainties and requirements that are 
different, but apparently equal, to Architect for a decision before proceeding.

1. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified shall 
be the minimum provided or performed. The actual installation may comply exactly with the 
minimum quantity or quality specified, or it may exceed the minimum within reasonable 
limits. To comply with these requirements, indicated numeric values are minimum or 
maximum, as appropriate, for the context of the requirements. Refer uncertainties to 
Architect for a decision before proceeding.

D. Copies of Standards: Each entity engaged in construction on Project must be familiar with industry 
standards applicable to its construction activity. Copies of applicable standards are not bound 
with the Contract Documents.

1. Where copies of standards are needed to perform a required construction activity, obtain 
copies directly from the publication source and make them available on request.

E. Abbreviations and Names: Abbreviations and acronyms are frequently used in the Specifications 
and other Contract Documents to represent the name of a trade association, standards-
developing organization, authorities having jurisdiction, or other entity in the context of referencing 
a standard or publication. Where abbreviations and acronyms are used in the Specifications or 
other Contract Documents, they mean the recognized name of these entities. Refer to Gale 
Research's "Encyclopedia of Associations" or Columbia Books' "National Trade & Professional 
Associations of the U.S.," which are available in most libraries.

PART 2 - PRODUCTS - (Not Used)

PART 3 - EXECUTION (Not Used)
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END OF SECTION 014200
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes requirements for temporary facilities and controls, including temporary 
utilities, support facilities, and security and protection facilities.

B. Responsibility for temporary facilities will be assigned by the General Contractor to sub-
contractors based upon areas of expertise.

C. Temporary utilities include, but are not limited to, the following:

1. Water service distribution.
2. Sanitary facilities, including toilets.
3. Ventilation.
4. Electric power distribution service.
5. Lighting.
6. Telephone service.

D. Support facilities include, but are not limited to, the following:

1. Temporary signs.
2. Waste disposal facilities.
3. Field offices.

E. Related Sections include the following:

1. Division 1 Section "Submittal Procedures" for procedures for submitting copies of 
implementation and termination schedule and utility reports.

2. Division 1 Section "Execution Requirements" for progress cleaning requirements.
3. Divisions 5 through 28 for temporary heat, ventilation, and humidity requirements for 

products in those Sections.

1.3 USE CHARGES

A. General: Cost or use charges for temporary facilities are not chargeable to Owner or Architect 
and shall be included in the Contract Sum. Allow other entities to use temporary services and 
facilities without cost, including, but not limited to, the following:

1. Architect.
2. Testing agencies.
3. Personnel of authorities having jurisdiction.
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B. Water and Sewer Service from Existing System: Water from Owner's existing water system is 
available for use without metering and without payment of use charges. Provide connections and 
extensions of services as required for construction operations.

C. Electric Power Service from Existing System: Electric power from Owner's existing system is 
available for use without metering and without payment of use charges. Provide connections and 
extensions of services as required for construction operations.

1.4 SUBMITTALS

A. Implementation and Termination Schedule: Within 15 days of date established for submittal of 
Contractor's Construction Schedule, submit a schedule indicating implementation and termination 
of each temporary utility.

1.5 QUALITY ASSURANCE

A. Standards: Comply with ANSI A10.6, NECA's "Temporary Electrical Facilities," and NFPA 241.

1. Trade Jurisdictions: Assigned responsibilities for installation and operation of temporary 
utilities are not intended to interfere with trade regulations and union jurisdictions.

2. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for 
temporary electric service. Install service to comply with NFPA 70.

B. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each 
temporary utility before use. Obtain required certifications and permits.

1.6 PROJECT CONDITIONS

A. Temporary Utilities: At earliest feasible time, when acceptable to Owner, change over from use 
of temporary service to use of permanent service.

B. Conditions of Use: The following conditions apply to use of temporary services and facilities by 
all parties engaged in the Work:

1. Keep temporary services and facilities clean and neat.
2. Relocate temporary services and facilities as required by progress of the Work.

PART 2 - PRODUCTS

2.1 MATERIALS

A. General: Provide new materials. Undamaged, previously used materials in serviceable condition 
may be used if approved by Architect. Provide materials suitable for use intended.

A. Tarpaulins:  Fire-resistive labeled with flame-spread rating of 15 or less.

B. Water: Potable.

2.2 EQUIPMENT
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A. General: Provide equipment suitable for use intended.

1. Field Offices: Mobile units with lockable entrances, operable windows, and serviceable 
finishes; heated and air conditioned; on foundations adequate for normal loading

B. Fire Extinguishers: Hand carried, portable, UL rated. Provide class and extinguishing agent as 
indicated or a combination of extinguishers of NFPA-recommended classes for exposures.

1. Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, and size 
required by location and class of fire exposure.

C. Self-Contained Toilet Units: Single-occupant units of chemical, aerated recirculation, or 
combustion type; vented; fully enclosed with a glass-fiber-reinforced polyester shell or similar 
nonabsorbent material.

D. Electrical Outlets: Properly configured, NEMA-polarized outlets to prevent insertion of 110- to 
120-V plugs into higher-voltage outlets; equipped with ground-fault circuit interrupters, reset 
button, and pilot light.

E. Power Distribution System Circuits:  Where permitted and overhead and exposed for surveillance, 
wiring circuits, not exceeding 125-V ac, 20-A rating, and lighting circuits may be nonmetallic 
sheathed cable.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Locate facilities where they will serve Project adequately and result in minimum interference with 
performance of the Work. Relocate and modify facilities as required.

B. Provide each facility ready for use when needed to avoid delay. Maintain and modify as required. 
Do not remove until facilities are no longer needed or are replaced by authorized use of completed 
permanent facilities.

3.2 TEMPORARY UTILITY INSTALLATION

A. General: Connect to existing service in place

1. Avoid interruptions in service to make connections for temporary services.
2. Provide adequate capacity at each stage of construction. 

B. Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking-water fixtures. Comply 
with regulations and health codes for type, number, location, operation, and maintenance of 
fixtures and facilities.

1. Disposable Supplies: Provide toilet tissue, paper towels, paper cups, and similar 
disposable materials for each facility. Maintain adequate supply. Provide covered waste 
containers for disposal of used material.

2. Toilets: Install self-contained toilet units. Shield toilets to ensure privacy. Use of existing 
facilities will not be permitted while school is in session.
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3. Wash Facilities: Install wash facilities supplied with potable water at convenient locations 
for personnel who handle materials that require wash up. Dispose of drainage properly. 
Supply cleaning compounds appropriate for each type of material handled.

a. Provide safety showers, eyewash fountains, and similar facilities for convenience, 
safety, and sanitation of personnel.

C. Lighting: Provide temporary lighting with local switching that provides adequate illumination for 
construction operations and traffic conditions.

1. Install and operate temporary lighting that fulfills security and protection requirements 
without operating entire system.

2. Provide one 100-W incandescent lamp per 500 sq. ft., uniformly distributed, for general 
lighting, or equivalent illumination.

3. Provide one 100-W incandescent lamp every 50 feet in traffic areas.
4. Provide one 100-W incandescent lamp per story in stairways and ladder runs, located to 

illuminate each landing and flight.
5. Install exterior-yard site lighting that will provide adequate illumination for construction 

operations, traffic conditions, and signage visibility when the Work is being performed.

A. Electric Distribution:  Provide receptacle outlets adequate for connection of power tools and 
equipment.

1. Provide waterproof connectors to connect separate lengths of electrical power cords if 
single lengths will not reach areas where construction activities are in progress.  Do not 
exceed safe length-voltage ratio.

2. Provide warning signs at power outlets other than 110 to 120 V.
3. Provide metal conduit, tubing, or metallic cable for wiring exposed to possible damage.  

Provide rigid steel conduits for wiring exposed on grades, floors, decks, or other traffic 
areas.

4. Provide metal conduit enclosures or boxes for wiring devices.
5. Provide 4-gang outlets, spaced so 100-foot extension cord can reach each area for power 

hand tools and task lighting.  Provide a separate 125-V ac, 20-A circuit for each outlet.

B. Telephone Service: Provide temporary telephone service throughout construction period for 
common-use facilities used by all personnel engaged in construction activities.

1. At each telephone, post a list of important telephone numbers.

a. Police and fire departments.
b. Ambulance service.
c. Contractor's home office.
d. Architect's office.
e. Engineers' offices.
f. Owner's office.
g. Principal subcontractors' field and home offices.

2. Provide voice-mail service or answering machine on Superintendent's telephone.
3. Furnish superintendent with cell phone for use when away from field office.

C. Internet connection on Site: Provide full e-mail service and internet connection on-site for use in 
electronic communications with Architect.
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1. Provide service to permit electronic communication and electronic tele-transport of large 
volume drawing files with service sized at DSL and minimum 1.5Mbps service, to permit 
Web-Ex streaming for on-line meetings including video.

3.3 SUPPORT FACILITIES INSTALLATION

A. General: Comply with the following:

1. Locate field offices, storage sheds, sanitary facilities, and other temporary construction and 
support facilities for easy access.

2. Provide incombustible construction for offices, shops, and sheds located within 
construction area or within 30 feet of building lines. Comply with NFPA 241.

3. Maintain support facilities until near Substantial Completion. Remove before Substantial 
Completion. Personnel remaining after Substantial Completion will be permitted to use 
permanent facilities, under conditions acceptable to Owner.

B. Project Identification and Temporary Signs: Prepare Project identification and other signs in sizes 
complying with University’s requirements. Install signs where indicated to inform public and 
persons seeking entrance to Project. Do not permit installation of unauthorized signs.

1. Engage an experienced sign painter to apply graphics for Project identification signs. 
Comply with details indicated.

2. Prepare temporary signs to provide directional information to construction personnel and 
visitors.

3. Construct signs of exterior-type Grade B-B high-density concrete form overlay plywood of 
at least one sheet of ¾ inch thick material. Support on posts or framing of preservative-
treated wood or steel.

4. Paint sign panel and applied graphics with exterior-grade alkyd gloss enamel over exterior 
primer.

5. Content and location of directional signs will be at the direction of the Owner.

C. Janitorial Services: Provide janitorial services on a daily basis for temporary offices, and similar 
areas and areas of the facility affected by the Work.

D. Common-Use Field Office: Provide an insulated, weathertight, air-conditioned field office for use 
as a common facility by all personnel engaged in construction activities; of sufficient size to 
accommodate required office personnel at Project site. Keep office clean and orderly.

1. Provide fluorescent light fixtures capable of maintaining average illumination of 20 fc at 
desk height. Provide 110- to 120-V duplex outlets spaced at not more than 12-foot 
intervals, 1 per wall in each room.

E. Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to accommodate 
materials and equipment involved, including temporary utility services. Sheds may be open 
shelters or fully enclosed spaces within building or elsewhere on-site.

1. Construct framing, sheathing, and siding using fire-retardant-treated lumber and plywood.
2. Paint exposed lumber and plywood with exterior-grade acrylic-latex emulsion over exterior 

primer.

F. Lifts and Hoists: Provide facilities for hoisting materials and personnel. Truck cranes and similar 
devices used for hoisting materials are considered "tools and equipment" and not temporary 
facilities.
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3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION

A. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in progress 
and completed, from exposure, foul weather, other construction operations, and similar activities.  
Provide temporary weathertight enclosure for building exterior.

1. Where heating or cooling is needed and permanent enclosure is not complete, provide 
insulated temporary enclosures.  Coordinate enclosure with ventilating and material drying 
or curing requirements to avoid dangerous conditions and effects.

2. Vertical Openings:  Close openings of 25 sq. ft. or less with plywood or similar materials.
3. Install tarpaulins securely using fire-retardant-treated wood framing and other materials.
4. Where temporary wood or plywood enclosure exceeds 100 sq. ft. in area, use fire-

retardant-treated material for framing and main sheathing.

3.5 OPERATION, TERMINATION, AND REMOVAL

A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and abuse, 
limit availability of temporary facilities to essential and intended uses.

B. Maintenance: Maintain facilities in good operating condition until removal. Protect from damage 
caused by freezing temperatures and similar elements.

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, 
and similar facilities on a 24-hour basis where required to achieve indicated results and to 
avoid possibility of damage.

2. Prevent water-filled piping from freezing. Maintain markers for underground lines. Protect 
from damage during excavation operations.

C. Temporary Facility Changeover: Do not change over from using temporary security and protection 
facilities to permanent facilities until Substantial Completion.

D. Termination and Removal: Remove each temporary facility when need for its service has ended, 
when it has been replaced by authorized use of a permanent facility, or no later than Substantial 
Completion. Complete or, if necessary, restore permanent construction that may have been 
delayed because of interference with temporary facility. Repair damaged Work, clean exposed 
surfaces, and replace construction that cannot be satisfactorily repaired.

1. Materials and facilities that constitute temporary facilities are the property of Contractor. 
Owner reserves right to take possession of Project identification signs.

2. At Substantial Completion, clean and renovate permanent facilities used during 
construction period. Comply with final cleaning requirements in Division 1 Section 
"Closeout Procedures."

END OF SECTION 015000
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SECTION 016000 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for selection of products for 
use in Project; product delivery, storage, and handling; manufacturers' standard warranties on 
products; special warranties and comparable products.

B. Related Sections include the following:

1. Division 1 Section "Closeout Procedures" for submitting warranties for contract closeout.

1.3 DEFINITIONS

A. Products: Items purchased for incorporating into the Work, whether purchased for Project or taken 
from previously purchased stock. The term "product" includes the terms "material," "equipment," 
"system," and terms of similar intent.

1. Named Products: Items identified by manufacturer's product name, including make or 
model number or other designation shown or listed in manufacturer's published product 
literature, that is current as of date of the Contract Documents.

2. New Products: Items that have not previously been incorporated into another project or 
facility. Products salvaged or recycled from other projects are not considered new products.

3. Comparable Product: Product that is demonstrated and approved through submittal 
process to have the indicated qualities related to type, function, dimension, in-service 
performance, physical properties, appearance, and other characteristics that equal or 
exceed those of specified product.

B. Basis-of-Design Product Specification: Where a specific manufacturer's product is named and 
accompanied by the words "basis of design", “Design Standard” or similar, including make or 
model number or other designation, to establish the significant qualities related to type, function, 
dimension, in-service performance, physical properties, appearance, and other characteristics for 
purposes of evaluating comparable products of other named manufacturers submitted as an 
equal product.

C. Manufacturer's Warranty: Preprinted written warranty published by individual manufacturer for a 
particular product and specifically endorsed by manufacturer to Owner.

D. Special Warranty: Written warranty required by or incorporated into the Contract Documents, 
either to extend time limit provided by manufacturer's warranty or to provide more rights for 
Owner.
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1.4 ACTION SUBMITTALS

A. Comparable Product Requests: Submit request for consideration of each comparable product. 
Identify product or fabrication or installation method to be replaced. Include Specification Section 
number and title and Drawing numbers and titles.

1. Include data to indicate compliance with the requirements specified in "Comparable 
Products" Article.

2. Architect's Action: If necessary, Architect will request additional information or 
documentation for evaluation within one week of receipt of a comparable product request. 
Architect will notify Contractor of approval or rejection of proposed comparable product 
request within 15 days of receipt of request, or seven days of receipt of additional 
information or documentation, whichever is later.

a. Form of Approval: As specified in Section 013300 "Submittal Procedures."
b. Use product specified if Architect does not issue a decision on use of a comparable 

product request within time allocated.

B. Product List: Submit a list, in tabular from, showing specified products. Include generic names of 
products required. Include manufacturer's name and proprietary product names for each product.

1. Coordinate product list with Contractor's Construction Schedule and the Submittals 
Schedule.

2. Form: Tabulate information for each product under the following column headings:

a. Specification Section number and title.
b. Generic name used in the Contract Documents.
c. Proprietary name, model number, and similar designations.
d. Manufacturer's name and address.
e. Supplier's name and address.
f. Installer's name and address.
g. Projected delivery date or time span of delivery period.
h. Identification of items that require early submittal approval for scheduled delivery 

date.

3. Initial Submittal: Within 5 days after date of commencement of the Work, submit 8 copies 
of initial product list. Include a written explanation for omissions of data and for variations 
from Contract requirements.

a. At Contractor's option, initial submittal may be limited to product selections and 
designations that must be established early in Contract period.

4. Completed List: Within 7 days after date of commencement of the Work, submit 8 copies 
of completed product list. Include a written explanation for omissions of data and for 
variations from Contract requirements.

5. Architect's Action: Architect will respond in writing to Contractor within 7 days of receipt of 
completed product list. Architect's response will include a list of unacceptable product 
selections and a brief explanation of reasons for this action. Architect's response, or lack 
of response, does not constitute a waiver of requirement that products comply with the 
Contract Documents.

6. Substitution Requests: Will not be considered due to the limited construction time frame of 
this Project.
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C. Basis-of-Design Product Specification Submittal: Comply with requirements in Division 1 Section 
"Submittal Procedures." Show compliance with requirements.

1.5 QUALITY ASSURANCE

A. Compatibility of Options: If Contractor is given option of selecting between two or more products 
for use on Project, product selected shall be compatible with products previously selected, even 
if previously selected products were also options.

1. Each contractor is responsible for providing products and construction methods compatible 
with products and construction methods of other contractors.

2. If a dispute arises between contractors over concurrently selectable but incompatible 
products, Architect will determine which products shall be used.

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft and vandalism. Comply with manufacturer's written 
instructions.

1. Schedule delivery to minimize long-term storage at Project site and to prevent 
overcrowding of construction spaces.

2. Coordinate delivery with installation time to ensure minimum holding time for items that are 
flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 
losses.

3. Deliver products to Project site in an undamaged condition in manufacturer's original 
sealed container or other packaging system, complete with labels and instructions for 
handling, storing, unpacking, protecting, and installing.

4. Inspect products on delivery to ensure compliance with the Contract Documents and to 
ensure that products are undamaged and properly protected.

5. Store products to allow for inspection and measurement of quantity or counting of units.
6. Store materials in a manner that will not endanger Project structure.
7. Store products that are subject to damage by the elements, under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation.
8. Comply with product manufacturer's written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage.
9. Protect stored products from damage.

B. Storage: Provide a secure location and enclosure at Project site for storage of materials and 
equipment. Coordinate location with Owner.

1.7 PRODUCT WARRANTIES

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 
warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on 
product warranties do not relieve Contractor of obligations under requirements of the Contract 
Documents.

B. Special Warranties: Prepare a written document that contains appropriate terms and 
identification, ready for execution. Submit a draft for approval before final execution.
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1. Manufacturer's Standard Form: Modified to include Project-specific information and 
properly executed.

2. Refer to Divisions 2 through 16 Sections for specific content requirements and particular 
requirements for submitting special warranties.

C. Submittal Time: Comply with requirements in Division 1 Section "Closeout Procedures."

PART 2 - PRODUCTS

2.1 PRODUCT OPTIONS

A. General Product Requirements: Provide products that comply with the Contract Documents, that 
are undamaged, and unless otherwise indicated, that are new at time of installation.

1. Provide products complete with accessories, fasteners, and other items needed for a 
complete installation and indicated use and effect.

2. Standard Products: If available, and unless custom products or nonstandard options are 
specified, provide standard products of types that have been produced and used 
successfully in similar situations on other projects.

3. Owner reserves the right to limit selection to products with warranties not in conflict with 
requirements of the Contract Documents.

4. Where products are accompanied by the term "as selected," Architect will make selection.
5. Where products are accompanied by the term "match sample," sample to be matched is 

Architect's.
6. Descriptive, performance, and reference standard requirements in the Specifications 

establish "salient characteristics" of products.
7. Or Equal: Where products are specified by name and accompanied by the term "or equal" 

or "or approved equal" or "or approved," comply with provisions in "Comparable Products" 
Article to obtain approval for use of an unnamed product.

B. Product Selection Procedures: Procedures for product selection include the following:

1. Product: Where Specification paragraphs or subparagraphs titled "Product" name a single 
product and manufacturer, provide the product named or an approved equal,

2. Manufacturer/Source: Where Specification paragraphs or subparagraphs titled 
"Manufacturer" or "Source" name single manufacturers or sources, provide a product by 
the manufacturer or from the source named that complies with requirements or an 
approved equal.

3. Products: Where Specification paragraphs or subparagraphs titled "Products" introduce a 
list of names of both products and manufacturers, provide one of the products listed that 
complies with requirement or equal. Comparable products or substitutions for Contractor's 
convenience will not be considered unless otherwise indicated.

4. Manufacturers: Where Specification paragraphs or subparagraphs titled "Manufacturers" 
introduce a list of manufacturers' names, provide a product by one of the manufacturers 
listed that complies with requirements, or equal.. Comparable products or substitutions for 
Contractor's convenience will not be considered unless otherwise indicated.

5. Available Products: Where Specification paragraphs or subparagraphs titled "Available 
Products" introduce a list of names of both products and manufacturers, provide one of the 
products listed or another equal product that complies with requirements. Comply with 
provisions in "Comparable Products" Article to obtain approval for use of an unnamed 
product.
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6. Available Manufacturers: Where Specification paragraphs or subparagraphs titled 
"Available Manufacturers" introduce a list of manufacturers' names, provide a product by 
one of the manufacturers listed or another manufacturer that complies with requirements 
as an equal. Comply with provisions in "Comparable Products" Article to obtain approval 
for use of an unnamed product.

7. Basis-of-Design Product: Where Specification paragraphs or subparagraphs titled "Basis-
of-Design Products" or “Design Standards” are included and also introduce or refer to a list 
of manufacturers' names, provide either the specified product or a comparable product by 
one of the other named manufacturers. Drawings and Specifications indicate sizes, 
profiles, dimensions, and other characteristics that are based on the product named. 
Comply with provisions in "Comparable Products" Article to obtain approval for use of an 
unnamed product.

8. Visual Matching Specification: Where Specifications require matching an established 
Sample, select a product (and manufacturer) that complies with requirements and matches 
Architect's sample. Architect's decision will be final on whether a proposed product 
matches satisfactorily.

9. Visual Selection Specification: Where Specifications include the phrase "as selected from 
manufacturer's colors, patterns, textures" or a similar phrase, select a product (and 
manufacturer) that complies with other specified requirements.

a. Standard Range: Where Specifications include the phrase "standard range of colors, 
patterns, textures" or similar phrase, Architect will select color, pattern, or texture 
from manufacturer's product line that does not include premium items.

b. Full Range: Where Specifications include the phrase "full range of colors, patterns, 
textures" or similar phrase, Architect will select color, pattern, or texture from 
manufacturer's product line that includes both standard and premium items.

2.2 COMPARABLE PRODUCTS

A. Conditions for Consideration: Architect will consider Contractor's request for comparable product 
when the following conditions are satisfied. If the following conditions are not satisfied, Architect 
may return requests without action, except to record noncompliance with these requirements:

1. Evidence that the proposed product does not require revisions to the Contract Documents, 
that it is consistent with the Contract Documents and will produce the indicated results, and 
that it is compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those named in the 
Specifications. Significant qualities include attributes such as performance, weight, size, 
durability, visual effect, and specific features and requirements indicated.

3. Evidence that proposed product provides specified warranty.
4. List of similar installations for completed projects with project names and addresses and 

names and addresses of architects and owners, if requested.
5. Samples, if requested.

PART 3 - EXECUTION (Not Used)

END OF SECTION 016000

SLCDA-GSA NOAA-NWS BUILDING TI RENOVATIONS    MHTN PROJECT NO. 2023573 

CONSTRUCTION DOCUMENTS -BID SET         02 MAY 2024 



SLCDA-GSA  NOAA-NWS BUILDING TI RENOVATIONS  MHTN PROJECT NO. 2023573
90% REVIEW SET               19 DECEMBER 2023

EXECUTION 017300 - 1

SECTION 017300 - EXECUTION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes general administrative and procedural requirements governing execution of the 
Work including, but not limited to, the following:

1. Construction layout.
2. Field engineering and surveying.
3. Installation of the Work.
4. Cutting and patching.
5. Coordination of Owner-installed products.
6. Progress cleaning.
7. Starting and adjusting.
8. Protection of installed construction.
9. Correction of the Work.

B. Related Sections:

1. Division 01 Section "Submittal Procedures" for submitting surveys.
2. Division 01 Section "Closeout Procedures" for submitting final property survey with Project 

Record Documents, recording of Owner-accepted deviations from indicated lines and 
levels, and final cleaning.

3. Division 07 Section "Through Penetration Firestop Systems" for patching penetrations in 
fire-rated construction.

1.3 DEFINITIONS

A. Cutting: Removal of in-place construction necessary to permit installation or performance of other 
work.

B. Patching: Fitting and repair work required to restore construction to original conditions after 
installation of other work.

1.4 INFORMATIONAL SUBMITTALS

A. Cutting and Patching Plan: Submit plan describing procedures at least 10 days prior to the time 
cutting and patching will be performed. Include the following information:

1. Extent: Describe reason for and extent of each occurrence of cutting and patching.
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2. Changes to In-Place Construction: Describe anticipated results. Include changes to 
structural elements and operating components as well as changes in building appearance 
and other significant visual elements.

3. Products: List products to be used for patching and firms or entities that will perform 
patching work.

4. Dates: Indicate when cutting and patching will be performed.
5. Utilities and Mechanical and Electrical Systems: List services and systems that cutting and 

patching procedures will disturb or affect. List services and systems that will be relocated 
and those that will be temporarily out of service. Indicate how long services and systems 
will be disrupted.

1.5 QUALITY ASSURANCE

A. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of 
construction elements.

1. Structural Elements: When cutting and patching structural elements, notify Architect of 
locations and details of cutting and await directions from the Architect before proceeding. 
Shore, brace, and support structural element during cutting and patching. Do not cut and 
patch structural elements in a manner that could change their load-carrying capacity or 
increase deflection

2. Operational Elements: Do not cut and patch operating elements and related components 
in a manner that results in reducing their capacity to perform as intended or that results in 
increased maintenance or decreased operational life or safety. Operational elements 
include the following:

a. Primary operational systems and equipment.
b. Fire separation assemblies.
c. Air or smoke barriers.
d. Fire-suppression systems.
e. Mechanical systems piping and ducts.
f. Control systems.
g. Communication systems.
h. Conveying systems.
i. Electrical wiring systems.
j. Operating systems of special construction.

3. Other Construction Elements: Do not cut and patch other construction elements or 
components in a manner that could change their load-carrying capacity, that results in 
reducing their capacity to perform as intended, or that results in increased maintenance or 
decreased operational life or safety. Other construction elements include but are not limited 
to the following:

a. Water, moisture, or vapor barriers.
b. Equipment supports.
c. Piping, ductwork, vessels, and equipment.
d. Noise- and vibration-control elements and systems.

4. Visual Elements: Do not cut and patch construction in a manner that results in visual 
evidence of cutting and patching. Do not cut and patch exposed construction in a manner 
that would, in Architect's opinion, reduce the building's aesthetic qualities. Remove and 
replace construction that has been cut and patched in a visually unsatisfactory manner.
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B. Cutting and Patching Conference: Before proceeding, meet at Project site with parties involved 
in cutting and patching, including mechanical and electrical trades. Review areas of potential 
interference and conflict. Coordinate procedures and resolve potential conflicts before 
proceeding.

C. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written 
recommendations and instructions for installation of products and equipment.

PART 2 - PRODUCTS

2.1 MATERIALS

A. General: Comply with requirements specified in other Sections.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examination and Acceptance of Conditions: Before proceeding with each component of the Work, 
examine substrates, areas, and conditions, with Installer or Applicator present where indicated, 
for compliance with requirements for installation tolerances and other conditions affecting 
performance. Record observations.

1. Written Report: Where a written report listing conditions detrimental to performance of the 
Work is required by other Sections, include the following:

a. Description of the Work.
b. List of detrimental conditions, including substrates.
c. List of unacceptable installation tolerances.
d. Recommended corrections.

2. Verify compatibility with and suitability of substrates, including compatibility with existing 
finishes or primers.

3. Examine roughing-in for mechanical and electrical systems to verify actual locations of 
connections before equipment and fixture installation.

4. Examine walls, floors, and roofs for suitable conditions where products and systems are to 
be installed.

5. Proceed with installation only after unsatisfactory conditions have been corrected. 
Proceeding with the Work indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Field Measurements: Take field measurements as required to fit the Work properly. Recheck 
measurements before installing each product. Where portions of the Work are indicated to fit to 
other construction, verify dimensions of other construction by field measurements before 
fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the 
Work.
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B. Space Requirements: Verify space requirements and dimensions of items shown 
diagrammatically on Drawings.

C. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for 
clarification of the Contract Documents caused by differing field conditions outside the control of 
the Contractor, submit a request for information to Architect according to requirements in 
Division 01 Section "Project Management and Coordination."

3.3 CONSTRUCTION LAYOUT

A. Verification: Before proceeding to lay out the Work, verify layout information shown on Drawings, 
in relation to the property survey and existing benchmarks. If discrepancies are discovered, notify 
Architect promptly.

B. General: Engage a professional engineer to lay out the Work using accepted surveying practices.

1. Establish benchmarks and control points to set lines and levels at each story of 
construction and elsewhere as needed to locate each element of Project.

2. Establish dimensions within tolerances indicated. Do not scale Drawings to obtain required 
dimensions.

3. Inform installers of lines and levels to which they must comply.
4. Check the location, level and plumb, of every major element as the Work progresses.
5. Notify Architect when deviations from required lines and levels exceed allowable 

tolerances.
6. Close site surveys with an error of closure equal to or less than the standard established 

by authorities having jurisdiction.

C. Site Improvements: Locate and lay out site improvements, including pavements, grading, fill and 
topsoil placement, utility slopes, and rim and invert elevations.

D. Building Lines and Levels: Locate and lay out control lines and levels for structures, building 
foundations, column grids, and floor levels, including those required for mechanical and electrical 
work. Transfer survey markings and elevations for use with control lines and levels. Level 
foundations and piers from two or more locations.

E. Record Log: Maintain a log of layout control work. Record deviations from required lines and 
levels. Include beginning and ending dates and times of surveys, weather conditions, name and 
duty of each survey party member, and types of instruments and tapes used. Make the log 
available for reference by Architect 

3.4 FIELD ENGINEERING

A. Identification: Owner will identify existing benchmarks, control points, and property corners.

B. Reference Points: Locate existing permanent benchmarks, control points, and similar reference 
points before beginning the Work. Preserve and protect permanent benchmarks and control 
points during construction operations.

1. Do not change or relocate existing benchmarks or control points without prior written 
approval of Architect. Report lost or destroyed permanent benchmarks or control points 
promptly. Report the need to relocate permanent benchmarks or control points to 
Architect before proceeding.
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2. Replace lost or destroyed permanent benchmarks and control points promptly. Base 
replacements on the original survey control points.

C. Certified Survey: On completion of foundation walls, major site improvements, and other work 
requiring field-engineering services, prepare a certified survey showing dimensions, locations, 
angles, and elevations of construction and sitework.

D. Final Property Survey: Engage a professional engineer to prepare a final property survey showing 
significant features (real property) for Project. Include on the survey a certification, signed by 
professional engineer, that principal metes, bounds, lines, and levels of Project are accurately 
positioned as shown on the survey.

1. Show boundary lines, monuments, streets, site improvements and utilities, existing 
improvements and significant vegetation, adjoining properties, acreage, grade contours, 
and the distance and bearing from a site corner to a legal point.

2. Recording: At Substantial Completion, have the final property survey recorded by or with 
authorities having jurisdiction as the official "property survey."

3.5 INSTALLATION

A. General: Locate the Work and components of the Work accurately, in correct alignment and 
elevation, as indicated.

1. Make vertical work plumb and make horizontal work level.
2. Where space is limited, install components to maximize space available for maintenance 

and ease of removal for replacement.
3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated.
4. Maintain minimum headroom clearance of 96 inches in occupied spaces and 90 inches in 

unoccupied spaces.

B. Comply with manufacturer's written instructions and recommendations for installing products in 
applications indicated.

C. Install products at the time and under conditions that will ensure the best possible results. 
Maintain conditions required for product performance until Substantial Completion.

D. Conduct construction operations so no part of the Work is subjected to damaging operations or 
loading in excess of that expected during normal conditions of occupancy.

E. Tools and Equipment: Do not use tools or equipment that produce harmful noise levels.

F. Templates: Obtain and distribute to the parties involved templates for work specified to be factory 
prepared and field installed. Check Shop Drawings of other work to confirm that adequate 
provisions are made for locating and installing products to comply with indicated requirements.

G. Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate size 
and number to securely anchor each component in place, accurately located and aligned with 
other portions of the Work. Where size and type of attachments are not indicated, verify size and 
type required for load conditions.

1. Mounting Heights: Where mounting heights are not indicated, mount components at 
heights directed by Architect.

2. Allow for building movement, including thermal expansion and contraction.
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3. Coordinate installation of anchorages. Furnish setting drawings, templates, and directions 
for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with 
integral anchors, that are to be embedded in concrete or masonry. Deliver such items to 
Project site in time for installation.

H. Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated, 
arrange joints for the best visual effect. Fit exposed connections together to form hairline joints.

I. Hazardous Materials: Use products, cleaners, and installation materials that are not considered 
hazardous.

3.6 CUTTING AND PATCHING

A. Cutting and Patching, General: Employ skilled workers to perform cutting and patching. Proceed 
with cutting and patching at the earliest feasible time, and complete without delay.

1. Cut in-place construction to provide for installation of other components or performance of 
other construction, and subsequently patch as required to restore surfaces to their original 
condition.

B. Temporary Support: Provide temporary support of work to be cut.

C. Protection: Protect in-place construction during cutting and patching to prevent damage. Provide 
protection from adverse weather conditions for portions of Project that might be exposed during 
cutting and patching operations.

D. Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption of free 
passage to adjoining areas is unavoidable, coordinate cutting and patching in accordance with 
requirements of Division 01 Section "Summary."

E. Existing Mechanical/Electrical Systems: Where existing systems are required to be removed, 
relocated, or abandoned, bypass such systems before cutting to minimize interruption to occupied 
areas.

F. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 
operations, including excavation, using methods least likely to damage elements retained or 
adjoining construction. If possible, review proposed procedures with original Installer; comply with 
original Installer's written recommendations.

1. In general, use hand or small power tools designed for sawing and grinding, not hammering 
and chopping. Cut holes and slots neatly to minimum size required, and with minimum 
disturbance of adjacent surfaces. Temporarily cover openings when not in use.

2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces.
3. Concrete: Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
4. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be 

removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent 
entrance of moisture or other foreign matter after cutting.

5. Proceed with patching after construction operations requiring cutting are complete.

G. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations 
following performance of other work. Patch with durable seams that are as invisible as practicable. 
Provide materials and comply with installation requirements specified in other Sections, where 
applicable.
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1. Inspection: Where feasible, test and inspect patched areas after completion to demonstrate 
physical integrity of installation.

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

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

b. Restore damaged pipe covering to its original condition.

3. Where elements that are removed extend one finished area into another, patch and repair 
surfaces in the new space. Provide an even surface of uniform finish, color, texture, and 
appearance. Remove in-place materials and replace with new materials, if necessary, to 
achieve uniform color and appearance.

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

H. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint, 
mortar, oils, putty, and similar materials from adjacent surfaces.

3.7 OWNER-INSTALLED PRODUCTS

A. Site Access: Provide access to Project site for Owner's construction personnel.

B. Coordination: Coordinate construction and operations of the Work with work performed by 
Owner's construction personnel.

1. Construction Schedule: Inform Owner of Contractor's preferred construction schedule for 
Owner's portion of the Work. Adjust construction schedule based on a mutually agreeable 
timetable. Notify Owner if changes to schedule are required due to differences in actual 
construction progress.

2. Preinstallation Conferences: Include Owner's construction personnel at preinstallation 
conferences covering portions of the Work that are to receive Owner's work. Attend 
preinstallation conferences conducted by Owner's construction personnel if portions of the 
Work depend on Owner's construction.

3.8 PROGRESS CLEANING

A. General: Clean Project site and work areas daily, including common areas. Enforce requirements 
strictly. Dispose of materials lawfully.

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and 
debris.

2. Do not hold waste materials more than seven days during normal weather or three days if 
the temperature is expected to rise above 80 deg F.

3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark 
containers appropriately and dispose of legally, according to regulations.

a. Utilize containers intended for holding waste materials of type to be stored.
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4. Coordinate progress cleaning for joint-use areas where more than one installer has 
worked.

B. Site: Maintain Project site free of waste materials and debris.

C. Work Areas: Clean areas where work is in progress to the level of cleanliness necessary for 
proper execution of the Work.

1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire 

work area, as appropriate.

D. Installed Work: Keep installed work clean. Clean installed surfaces according to written 
instructions of manufacturer or fabricator of product installed, using only cleaning materials 
specifically recommended. If specific cleaning materials are not recommended, use cleaning 
materials that are not hazardous to health or property and that will not damage exposed surfaces.

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

F. Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as necessary to ensure 
freedom from damage and deterioration at time of Substantial Completion.

G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials down 
sewers or into waterways. Comply with waste disposal requirements in Division 01 Section 
"Construction Waste Management"

H. During handling and installation, clean and protect construction in progress and adjoining 
materials already in place. Apply protective covering where required to ensure protection from 
damage or deterioration at Substantial Completion.

I. Clean and provide maintenance on completed construction as frequently as necessary through 
the remainder of the construction period. Adjust and lubricate operable components to ensure 
operability without damaging effects.

J. Limiting Exposures: Supervise construction operations to assure that no part of the construction, 
completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious 
exposure during the construction period.

3.9 STARTING AND ADJUSTING

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

B. Adjust equipment for proper operation. Adjust operating components for proper operation without 
binding.

C. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. 
Replace damaged and malfunctioning controls and equipment.

D. Manufacturer's Field Service: Comply with qualification requirements in Division 01 Section 
"Quality Requirements."
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3.10 PROTECTION OF INSTALLED CONSTRUCTION

A. Provide final protection and maintain conditions that ensure installed Work is without damage or 
deterioration at time of Substantial Completion.

B. Comply with manufacturer's written instructions for temperature and relative humidity.

3.11 CORRECTION OF THE WORK

A. Repair or remove and replace defective construction. Restore damaged substrates and finishes.

1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up 
with matching materials, and properly adjusting operating equipment.

B. Restore permanent facilities used during construction to their specified condition.

C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired 
without visible evidence of repair.

D. Repair components that do not operate properly. Remove and replace operating components that 
cannot be repaired.

E. Remove and replace chipped, scratched, and broken glass or reflective surfaces.

END OF SECTION 017300
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes administrative and procedural requirements for the following:

1. Disposing of nonhazardous demolition and construction waste.

1.3 DEFINITIONS

A. Construction Waste: Building and site improvement materials and other solid waste resulting from 
construction, remodeling, renovation, or repair operations. Construction waste includes 
packaging.

B. Disposal: Removal off-site of demolition and construction waste and subsequent sale, recycling, 
reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction.

1.4 ACTION SUBMITTALS

A. Waste Management Plan: Submit plan within 7 days of date established for commencement of 
the Work.

B. Processing Facility Records: Indicate receipt and acceptance of waste by processing facilities 
licensed to accept them. Include manifests, weight tickets, receipts, and invoices for products that 
may be recycled, if any.

C. Landfill Disposal Records: Indicate receipt and acceptance of waste by landfills licensed to accept 
them. Include manifests, weight tickets, receipts, and invoices.

1.5 QUALITY ASSURANCE

A. Regulatory Requirements: Comply with hauling and disposal regulations of authorities having 
jurisdiction.

B. Waste Management Conference: Conduct conference at Project site to comply with requirements 
in Division 01 Section "Project Management and Coordination." Review methods and procedures 
related to waste management including, but not limited to, the following:

1. Review and discuss waste management plan.
2. Review procedures for periodic waste collection and transportation to disposal facilities.
3. Review waste management requirements for each trade.
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1.6 WASTE MANAGEMENT PLAN

A. General: Develop a waste management plan according to requirements of this Section. Plan shall 
consist of waste identification and analysis. Indicate quantities by weight or volume, but use same 
units of measure throughout waste management plan.

B. Waste Identification: Indicate anticipated types and quantities of construction waste generated by 
the Work

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 PLAN IMPLEMENTATION

A. General: Implement approved waste management plan. Provide handling, containers, storage, 
signage, transportation, and other items as required to implement waste management plan during 
the entire duration of the Contract.

1. Comply with Division 01 Section "Temporary Facilities and Controls" for operation, 
termination, and removal requirements.

B. Waste Management: If recycling is to be utilized for corrugated packaging or other salvable waste 
Train workers, subcontractors, and suppliers on proper waste management procedures, as 
appropriate for the Work occurring at Project site.

C. Site Access and Temporary Controls: Conduct waste management operations to ensure 
minimum interference with roads, streets, walks, walkways, and other adjacent occupied and 
used facilities.

1. Designate and label specific areas on Project site necessary for separating materials that 
are to be salvaged or recycled.

3.2 DISPOSAL OF WASTE

A. General: Except for items or materials to be salvaged, recycled, or otherwise reused, remove 
waste materials from Project site and legally dispose of them in a landfill or incinerator acceptable 
to authorities having jurisdiction.

1. Except as otherwise specified, do not allow waste materials that are to be disposed of 
accumulate on-site.

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 
and areas.

B. Burning: Do not burn waste materials.

C. Disposal: Transport waste materials off Owner's property and legally dispose of them.

END OF SECTION 017419
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes administrative and procedural requirements for contract closeout, including, but 
not limited to, the following:

1. Substantial Completion procedures.
2. Final completion procedures.
3. Warranties.
4. Final cleaning.

B. Related Sections:

1. Division 01 Section "Execution" for progress cleaning of Project site.
2. Division 01 Section "Operation and Maintenance Data" for operation and maintenance 

manual requirements.
3. Division 01 Section "Project Record Documents" for submitting Record Drawings, Record 

Specifications, and Record Product Data.
4. Divisions 05 through 28 Sections for specific closeout and special cleaning requirements 

for the Work in those Sections.

1.3 SUBSTANTIAL COMPLETION

A. Preliminary Procedures: Before requesting inspection for determining date of Substantial 
Completion, complete the following. List items below that are incomplete with request.

1. Prepare a list of items to be completed and corrected (punch list), the value of items on the 
list, and reasons why the Work is not complete.

2. Advise Owner of pending insurance changeover requirements.
3. Submit specific warranties, workmanship bonds, maintenance service agreements, final 

certifications, and similar documents.
4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to 

services and utilities. Include occupancy permits, operating certificates, and similar 
releases.

5. Prepare and submit Project Record Documents, operation and maintenance manuals, final 
completion construction photographic documentation, damage or settlement surveys, 
property surveys, and similar final record information.

6. Deliver tools, spare parts, extra materials, and similar items to location designated by 
Owner. Label with manufacturer's name and model number where applicable.

7. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's 
personnel of changeover in security provisions.

8. Complete startup testing of systems.
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9. Submit test/adjust/balance records.
10. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements.
11. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance.
12. Complete final cleaning requirements, including touchup painting.
13. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects.

B. Inspection: Submit a written request for inspection for Substantial Completion. On receipt of 
request, Architect will either proceed with inspection or notify Contractor of unfulfilled 
requirements. Architect will prepare the Certificate of Substantial Completion after inspection or 
will notify Contractor of items, either on Contractor's list or additional items identified by Architect, 
that must be completed or corrected before certificate will be issued.

1. Reinspection: Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected.

2. Results of completed inspection will form the basis of requirements for final completion.

1.4 FINAL COMPLETION

A. Preliminary Procedures: Before requesting final inspection for determining final completion, 
complete the following:

1. Submit a final Application for Payment according to Division 01 Section "Payment 
Procedures."

2. Submit certified copy of Architect's Substantial Completion inspection list of items to be 
completed or corrected (punch list), endorsed and dated by Architect. The certified copy of 
the list shall state that each item has been completed or otherwise resolved for acceptance.

3. Submit evidence of final, continuing insurance coverage complying with insurance 
requirements.

4. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 
equipment, and systems.

B. Inspection: Submit a written request for final inspection for acceptance. On receipt of request, 
Architect will either proceed with inspection or notify Contractor of unfulfilled requirements. 
Architect will prepare a final Certificate for Payment after inspection or will notify Contractor of 
construction that must be completed or corrected before certificate will be issued.

1. Reinspection: Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected.

1.5 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

A. Organization of List: Include name and identification of each space and area affected by 
construction operations for incomplete items and items needing correction including, if necessary, 
areas disturbed by Contractor that are outside the limits of construction. Use CSI Form 14.1A, or 
other form or digital service, as agreed to by Owner, Architect and Contractor, or as required by 
Owner.

1. Organize list of spaces in sequential order.
2. Organize items applying to each space by major element, including categories for ceiling, 

individual walls, floors, equipment, and building systems.
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3. Include the following information at the top of each page:

a. Project name.
b. Date.
c. Name of Architect.
d. Name of Contractor.
e. Page number.

4. Submit list of incomplete items in the following format (verify with Architect):

a. PDF electronic file.

1.6 WARRANTIES

A. Submittal Time: Submit written warranties on request of Architect for designated portions of the 
Work where commencement of warranties other than date of Substantial Completion is indicated.

B. Partial Occupancy: Submit properly executed warranties within 15 days of completion of 
designated portions of the Work that are completed and occupied or used by Owner during 
construction period by separate agreement with Contractor.

C. Organize warranty documents into an orderly sequence based on the table of contents of the 
Project Manual.

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, 
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 
paper.

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark 
tab to identify the product or installation. Provide a typed description of the product or 
installation, including the name of the product and the name, address, and telephone 
number of Installer.

3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," 
Project name, and name of Contractor.

4. Scan warranties and bonds and assemble complete warranty and bond submittal package 
into a single indexed electronic PDF file with links enabling navigation to each item. Provide 
table of contents at beginning of document.

D. Provide additional copies of each warranty to include in operation and maintenance manuals.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or fabricator 
of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous to health 
or property or that might damage finished surfaces.

1. Use cleaning products that meet Green Seal GS-37, or if GS-37 is not applicable, use 
products that comply with the California Code of Regulations maximum allowable VOC 
levels.
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PART 3 - EXECUTION

3.1 FINAL CLEANING

A. General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply with 
local laws and ordinances and Federal and local environmental and antipollution regulations.

B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each 
surface or unit to condition expected in an average commercial building cleaning and 
maintenance program. Comply with manufacturer's written instructions.

1. Complete the following cleaning operations before requesting inspection for certification of 
Substantial Completion for entire Project or for a portion of Project:

a. Clean Project site in areas disturbed by construction activities of rubbish, waste 
material, litter, and other foreign substances.

b. Remove tools, construction equipment, machinery, and surplus material from 
Project site.

c. Clean exposed interior hard-surfaced finishes to a dirt-free condition, free of stains, 
films, and similar foreign substances. Restore reflective surfaces to their original 
condition.

d. Remove debris and surface dust from limited access spaces, plenums, shafts and 
similar spaces.

e. Sweep concrete floors broom clean in unoccupied spaces.
f. Clean transparent materials, including glass in doors and windows. Remove glazing 

compounds and other noticeable, vision-obscuring materials. Replace chipped or 
broken glass and other damaged transparent materials. Polish glass, taking care not 
to scratch surfaces.

g. Remove labels that are not permanent.
h. Touch up and otherwise repair and restore marred, exposed finishes and surfaces. 

Replace finishes and surfaces that cannot be satisfactorily repaired or restored or 
that already show evidence of repair or restoration.

1) Do not paint over "UL" and other required labels and identification, including 
mechanical and electrical nameplates.

i. Wipe surfaces of mechanical and electrical equipment and similar equipment. 
Remove excess lubrication, paint droppings, and other foreign substances.

j. Replace parts subject to operating conditions during construction that may impede 
operation or reduce longevity.

k. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 
resulting from water exposure.

l. Replace disposable air filters and clean permanent air filters. Clean exposed 
surfaces of diffusers, registers, and grills.

m. Clean ducts, blowers, and coils if units were operated without filters during 
construction or that display contamination with particulate matter upon inspection.

1) Clean HVAC system in compliance with NADCA Standard 1992-01. Provide 
written report upon completion of cleaning.

n. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency. 
Replace burned-out bulbs, and those noticeably dimmed by hours of use, and 
defective and noisy starters in fluorescent and mercury vapor fixtures to comply with 
requirements for new fixtures.
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o. Leave Project clean and ready for occupancy.

C. Construction Waste Disposal: Comply with waste disposal requirements in Division 01 Section 
"Construction Waste Management and Disposal."

END OF SECTION 017700
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SECTION 017823 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes administrative and procedural requirements for preparing operation and 
maintenance manuals, including the following:

1. Operation and maintenance documentation directory.
2. Emergency manuals.
3. Operation manuals for systems, subsystems, and equipment.
4. Product maintenance manuals.
5. Systems and equipment maintenance manuals.

B. Related Sections:

1. Division 01 Section "Submittal Procedures" for submitting copies of submittals for operation 
and maintenance manuals.

2. Divisions 05 through 28 Sections for specific operation and maintenance manual 
requirements for the Work in those Sections.

1.3 DEFINITIONS

A. System: An organized collection of parts, equipment, or subsystems united by regular interaction.

B. Subsystem: A portion of a system with characteristics similar to a system.

1.4 CLOSEOUT SUBMITTALS

A. Manual Content: Operations and maintenance manual content is specified in individual 
specification sections to be reviewed at the time of Section submittals. Submit reviewed manual 
content formatted and organized as required by this Section.

1. Where applicable, clarify and update reviewed manual content to correspond to 
modifications and field conditions.

B. Format: Submit operations and maintenance manuals in the following format (verify with 
Architect):

1. PDF electronic file. Assemble each manual into a composite electronically-indexed file. 
Submit on digital media acceptable to Architect.
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a. Name each indexed document file in composite electronic index with applicable item 
name. Include a complete electronically-linked operation and maintenance directory.

b. Enable inserted reviewer comments on draft submittals.

2. TWO paper copies. Include a complete operation and maintenance directory. Enclose title 
pages and directories in clear plastic sleeves. Architect will return two copies.

C. Initial Manual Submittal: Submit draft copy of each manual at least 30 days before commencing 
demonstration and training. Architect and Commissioning Agent will comment on whether general 
scope and content of manual are acceptable.

D. Final Manual Submittal: Submit each manual in final form prior to requesting inspection for 
Substantial Completion and at least 15 days before commencing demonstration and training. 
Architect and Commissioning Agent will return copy with comments.

1. Correct or modify each manual to comply with Architect's and Commissioning Agent's 
comments. Submit copies of each corrected manual within 15 days of receipt of 
Architect's and Commissioning Agent's comments and prior to commencing demonstration 
and training.

PART 2 - PRODUCTS

2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY

A. Organization: Include a section in the directory for each of the following:

1. List of documents.
2. List of systems.
3. List of equipment.
4. Table of contents.

B. List of Systems and Subsystems: List systems alphabetically. Include references to operation and 
maintenance manuals that contain information about each system.

C. List of Equipment: List equipment for each system, organized alphabetically by system. For 
pieces of equipment not part of system, list alphabetically in separate list.

D. Tables of Contents: Include a table of contents for each emergency, operation, and maintenance 
manual.

E. Identification: In the documentation directory and in each operation and maintenance manual, 
identify each system, subsystem, and piece of equipment with same designation used in the 
Contract Documents. If no designation exists, assign a designation according to 
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building 
Systems."

2.2 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS

A. Organization: Unless otherwise indicated, organize each manual into a separate section for each 
system and subsystem, and a separate section for each piece of equipment not part of a system. 
Each manual shall contain the following materials, in the order listed:
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1. Title page.
2. Table of contents.
3. Manual contents.

B. Title Page: Include the following information:

1. Subject matter included in manual.
2. Name and address of Project.
3. Name and address of Owner.
4. Date of submittal.
5. Name and contact information for Contractor.
6. Name and contact information for Construction Manager.
7. Name and contact information for Architect.
8. Name and contact information for Commissioning Agent.
9. Names and contact information for major consultants to the Architect that designed the 

systems contained in the manuals.
10. Cross-reference to related systems in other operation and maintenance manuals.

C. Table of Contents: List each product included in manual, identified by product name, indexed to 
the content of the volume, and cross-referenced to Specification Section number in Project 
Manual.

1. If operation or maintenance documentation requires more than one volume to 
accommodate data, include comprehensive table of contents for all volumes in each 
volume of the set.

D. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by 
system, subsystem, and equipment. If possible, assemble instructions for subsystems, 
equipment, and components of one system into a single binder.

E. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic PDF 
file for each manual type required.

1. 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.

2. File Names and Bookmarks: Enable bookmarking of individual documents based upon file 
names. Name document files to correspond to system, subsystem, and equipment names 
used in manual directory and table of contents. Group documents for each system and 
subsystem into individual composite bookmarked files, then create composite manual, so 
that resulting bookmarks reflect the system, subsystem, and equipment names in a readily 
navigated file tree. Configure electronic manual to display bookmark panel upon opening 
file.

F. Manuals, Paper Copy: Submit not more than 2 copies of manuals in the form of hard copy, bound 
and labeled volumes.

1. Binders: Heavy-duty, three-ring, vinyl-covered, loose-leaf or post-type binders, in thickness 
necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear 
plastic sleeve on spine to hold label describing contents and with pockets inside covers to 
hold folded oversize sheets.

a. If two or more binders are necessary to accommodate data of a system, organize 
data in each binder into groupings by subsystem and related components. Cross-
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reference other binders if necessary to provide essential information for proper 
operation or maintenance of equipment or system.

b. Identify each binder on front and spine, with printed title "OPERATION AND 
MAINTENANCE MANUAL," Project title or name, and subject matter of 
contents, and indicate Specification Section number on bottom of spine. Indicate 
volume number for multiple-volume sets.

2. Dividers: Heavy-paper dividers with plastic-covered tabs for each section of the manual. 
Mark each tab to indicate contents. Include typed list of products and major components 
of equipment included in the section on each divider, cross-referenced to Specification 
Section number and title of Project Manual.

3. Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose diagnostic 
software storage media for computerized electronic equipment.

4. Supplementary Text: Prepared on 8-1/2-by-11-inch white bond paper.
5. Drawings: Attach reinforced, punched binder tabs on drawings and bind with text.

a. If oversize drawings are necessary, fold drawings to same size as text pages and 
use as foldouts.

b. If drawings are too large to be used as foldouts, fold and place drawings in labeled 
envelopes and bind envelopes in rear of manual. At appropriate locations in manual, 
insert typewritten pages indicating drawing titles, descriptions of contents, and 
drawing locations.

2.3 EMERGENCY MANUALS

A. Content: Organize manual into a separate section for each of the following:

1. Type of emergency.
2. Emergency instructions.
3. Emergency procedures.

B. Type of Emergency: Where applicable for each type of emergency indicated below, include 
instructions and procedures for each system, subsystem, piece of equipment, and component:

1. Fire.
2. Flood.
3. Gas leak.
4. Water leak.
5. Power failure.
6. Water outage.
7. System, subsystem, or equipment failure.
8. Chemical release or spill.

C. Emergency Instructions: Describe and explain warnings, trouble indications, error messages, and 
similar codes and signals. Include responsibilities of Owner's operating personnel for notification 
of Installer, supplier, and manufacturer to maintain warranties.

D. Emergency Procedures: Include the following, as applicable:

1. Instructions on stopping.
2. Shutdown instructions for each type of emergency.
3. Operating instructions for conditions outside normal operating limits.
4. Required sequences for electric or electronic systems.
5. Special operating instructions and procedures.
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2.4 OPERATION MANUALS

A. Content: In addition to requirements in this Section, include operation data required in individual 
Specification Sections and the following information:

1. System, subsystem, and equipment descriptions. Use designations for systems and 
equipment indicated on Contract Documents.

2. Performance and design criteria if Contractor is delegated design responsibility.
3. Operating standards.
4. Operating procedures.
5. Operating logs.
6. Wiring diagrams.
7. Control diagrams.
8. Piped system diagrams.
9. Precautions against improper use.
10. License requirements including inspection and renewal dates.

B. Descriptions: Include the following:

1. Product name and model number. Use designations for products indicated on Contract 
Documents.

2. Manufacturer's name.
3. Equipment identification with serial number of each component.
4. Equipment function.
5. Operating characteristics.
6. Limiting conditions.
7. Performance curves.
8. Engineering data and tests.
9. Complete nomenclature and number of replacement parts.

C. Operating Procedures: Include the following, as applicable:

1. Startup procedures.
2. Equipment or system break-in procedures.
3. Routine and normal operating instructions.
4. Regulation and control procedures.
5. Instructions on stopping.
6. Normal shutdown instructions.
7. Seasonal and weekend operating instructions.
8. Required sequences for electric or electronic systems.
9. Special operating instructions and procedures.

D. Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as 
installed.

E. Piped Systems: Diagram piping as installed, and identify color-coding where required for 
identification.

2.5 PRODUCT MAINTENANCE MANUALS

A. Content: Organize manual into a separate section for each product, material, and finish. Include 
source information, product information, maintenance procedures, repair materials and sources, 
and warranties and bonds, as described below.
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B. Source Information: List each product included in manual, identified by product name and 
arranged to match manual's table of contents. For each product, list name, address, and 
telephone number of Installer or supplier and maintenance service agent, and cross-reference 
Specification Section number and title in Project Manual and drawing or schedule designation or 
identifier where applicable.

C. Product Information: Include the following, as applicable:

1. Product name and model number.
2. Manufacturer's name.
3. Color, pattern, and texture.
4. Material and chemical composition.
5. Reordering information for specially manufactured products.

D. Maintenance Procedures: Include manufacturer's written recommendations and the following:

1. Inspection procedures.
2. Types of cleaning agents to be used and methods of cleaning.
3. List of cleaning agents and methods of cleaning detrimental to product.
4. Schedule for routine cleaning and maintenance.
5. Repair instructions.

E. Repair Materials and Sources: Include lists of materials and local sources of materials and related 
services.

F. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS

A. Content: For each system, subsystem, and piece of equipment not part of a system, include 
source information, manufacturers' maintenance documentation, maintenance procedures, 
maintenance and service schedules, spare parts list and source information, maintenance service 
contracts, and warranty and bond information, as described below.

B. Source Information: List each system, subsystem, and piece of equipment included in manual, 
identified by product name and arranged to match manual's table of contents. For each product, 
list name, address, and telephone number of Installer or supplier and maintenance service agent, 
and cross-reference Specification Section number and title in Project Manual and drawing or 
schedule designation or identifier where applicable.

C. Manufacturers' Maintenance Documentation: Manufacturers' maintenance documentation 
including the following information for each component part or piece of equipment:

1. Standard maintenance instructions and bulletins.
2. Drawings, diagrams, and instructions required for maintenance, including disassembly and 

component removal, replacement, and assembly.
3. Identification and nomenclature of parts and components.
4. List of items recommended to be stocked as spare parts.

D. Maintenance Procedures: Include the following information and items that detail essential 
maintenance procedures:
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1. Test and inspection instructions.
2. Troubleshooting guide.
3. Precautions against improper maintenance.
4. Disassembly; component removal, repair, and replacement; and reassembly instructions.
5. Aligning, adjusting, and checking instructions.
6. Demonstration and training video recording, if available.

E. Maintenance and Service Schedules: Include service and lubrication requirements, list of required 
lubricants for equipment, and separate schedules for preventive and routine maintenance and 
service with standard time allotment.

1. Scheduled Maintenance and Service: Tabulate actions for daily, weekly, monthly, 
quarterly, semiannual, and annual frequencies.

2. Maintenance and Service Record: Include manufacturers' forms for recording 
maintenance.

F. Spare Parts List and Source Information: Include lists of replacement and repair parts, with parts 
identified and cross-referenced to manufacturers' maintenance documentation and local sources 
of maintenance materials and related services.

G. Maintenance Service Contracts: Include copies of maintenance agreements with name and 
telephone number of service agent.

H. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

PART 3 - EXECUTION

3.1 MANUAL PREPARATION

A. Emergency Manual: Assemble a complete set of emergency information indicating procedures 
for use by emergency personnel and by Owner's operating personnel for types of emergencies 
indicated.

B. Product Maintenance Manual: Assemble a complete set of maintenance data indicating care and 
maintenance of each product, material, and finish incorporated into the Work.

C. Operation and Maintenance Manuals: Assemble a complete set of operation and maintenance 
data indicating operation and maintenance of each system, subsystem, and piece of equipment 
not part of a system.

1. Engage a factory-authorized service representative to assemble and prepare information 
for each system, subsystem, and piece of equipment not part of a system.

2. Prepare a separate manual for each system and subsystem, in the form of an instructional 
manual for use by Owner's operating personnel.

D. Manufacturers' Data: Where manuals contain manufacturers' standard printed data, include only 
sheets pertinent to product or component installed. Mark each sheet to identify each product or 
component incorporated into the Work. If data include more than one item in a tabular format, 
identify each item using appropriate references from the Contract Documents. Identify data 
applicable to the Work and delete references to information not applicable.
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1. Prepare supplementary text if manufacturers' standard printed data are not available and 
where the information is necessary for proper operation and maintenance of equipment or 
systems.

E. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the 
relationship of component parts of equipment and systems and to illustrate control sequence and 
flow diagrams. Coordinate these drawings with information contained in record Drawings to 
ensure correct illustration of completed installation.

1. Do not use original project record documents as part of operation and maintenance 
manuals.

2. Comply with requirements of newly prepared record Drawings in Division 01 Section 
"Project Record Documents."

F. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation and 
maintenance documentation.

END OF SECTION 017823
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SECTION 017839 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes administrative and procedural requirements for project record documents, 
including the following:

1. Record Drawings.
2. Record Specifications.
3. Record Product Data.
4. Miscellaneous record submittals.

B. Related Sections:

1. Division 01 Section "Execution" for final property survey.
2. Division 01 Section "Closeout Procedures" for general closeout procedures.
3. Division 01 Section "Operation and Maintenance Data" for operation and maintenance 

manual requirements.
4. Divisions 05 through 28 Sections for specific requirements for project record documents of 

the Work in those Sections.

1.3 CLOSEOUT SUBMITTALS

A. Record Drawings: Comply with the following:

1. Number of Copies: Submit one set(s) of marked-up record prints.
2. Number of Copies: Submit copies of record Drawings as follows:

a. Initial Submittal: Submit one paper copy set or PDF electronic files (verify with 
Architect) of marked-up record prints and one set of plots from corrected record 
digital data files. Architect will indicate whether general scope of changes, additional 
information recorded, and quality of drafting are acceptable.

b. Final Submittal: Submit one paper copy set or PDF electronic files (verify with 
Architect) of marked-up record prints. Print each Drawing, whether or not changes 
and additional information were recorded.

c. Final Submittal: Submit one paper copy set or PDF electronic files of marked-up 
record prints, one set(s) of record digital data files, and three set(s) of record digital 
data file plots. Plot each drawing file, whether or not changes and additional 
information were recorded.

B. Record Specifications: Submit one paper copy or annotated PDF electronic files (verify with 
Architect) of Project's Specifications, including addenda and contract modifications.
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C. Record Product Data: Submit one paper copy or annotated PDF electronic files and directories 
(verify with Architect) of each submittal.

1. Where record Product Data are required as part of operation and maintenance manuals, 
submit duplicate marked-up Product Data as a component of manual.

D. Miscellaneous Record Submittals: Refer to other Specification Sections for miscellaneous record-
keeping requirements and submittals in connection with various construction activities. Submit 
one paper copy or annotated PDF electronic files and directories (verify with Architect) of each 
submittal.

E. Reports: Submit written report weekly indicating items incorporated in Project record documents 
concurrent with progress of the Work, including modifications, concealed conditions, field 
changes, product selections, and other notations incorporated.

PART 2 - PRODUCTS

2.1 RECORD DRAWINGS

A. Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings and Shop 
Drawings.

1. Preparation: Mark record prints to show the actual installation where installation varies from 
that shown originally. Require individual or entity who obtained record data, whether 
individual or entity is Installer, subcontractor, or similar entity, to provide information for 
preparation of corresponding marked-up record prints.

a. Give particular attention to information on concealed elements that would be difficult 
to identify or measure and record later.

b. Accurately record information in an acceptable drawing technique.
c. Record data as soon as possible after obtaining it.
d. Record and check the markup before enclosing concealed installations.
e. Cross-reference record prints to corresponding archive photographic 

documentation.

2. Content: Types of items requiring marking include, but are not limited to, the following:

a. Dimensional changes to Drawings.
b. Revisions to details shown on Drawings.
c. Depths of foundations below first floor.
d. Locations and depths of underground utilities.
e. Revisions to routing of piping and conduits.
f. Revisions to electrical circuitry.
g. Actual equipment locations.
h. Duct size and routing.
i. Locations of concealed internal utilities.
j. Changes made by Change Order or Construction Change Directive.
k. Changes made following Architect's written orders.
l. Details not on the original Contract Drawings.
m. Field records for variable and concealed conditions.
n. Record information on the Work that is shown only schematically.
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3. Mark the Contract Drawings and Shop Drawings completely and accurately. Utilize 
personnel proficient at recording graphic information in production of marked-up record 
prints.

4. Mark record sets with erasable, red-colored pencil. Use other colors to distinguish between 
changes for different categories of the Work at same location.

5. Mark important additional information that was either shown schematically or omitted from 
original Drawings.

6. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, 
and similar identification, where applicable.

B. Record Digital Data Files: Immediately before inspection for Certificate of Substantial Completion, 
review marked-up record prints with Architect. When authorized, prepare a full set of corrected 
digital data files of the Contract Drawings, as follows:

1. Format: Same digital data software program, version, and operating system as the original 
Contract Drawings.

2. Incorporate changes and additional information previously marked on record prints. Delete, 
redraw, and add details and notations where applicable.

3. Refer instances of uncertainty to Architect for resolution.
4. Architect will furnish Contractor one set of digital data files of the Contract Drawings for use 

in recording information.

a. Refer to Division 01 Section "Submittal Procedures" for requirements related to use 
of Architect's digital data files.

b. Architect will provide data file layer information. Record markups in separate layers.

C. Newly Prepared Record Drawings: Prepare new Drawings instead of preparing record Drawings 
where Architect determines that neither the original Contract Drawings nor Shop Drawings are 
suitable to show actual installation.

1. New Drawings may be required when a Change Order is issued as a result of accepting 
an alternate, substitution, or other modification.

2. Consult Architect for proper scale and scope of detailing and notations required to record 
the actual physical installation and its relation to other construction. Integrate newly 
prepared record Drawings into record Drawing sets; comply with procedures for formatting, 
organizing, copying, binding, and submitting.

D. Format: Identify and date each record Drawing; include the designation "PROJECT RECORD 
DRAWING" in a prominent location.

1. Record Prints: Organize record prints and newly prepared record Drawings into 
manageable sets. Bind each set with durable paper cover sheets. Include identification on 
cover sheets.

2. Format: Annotated PDF electronic file with comment function enabled.
3. Record Digital Data Files: Organize digital data information into separate electronic files 

that correspond to each sheet of the Contract Drawings. Name each file with the sheet 
identification. Include identification in each digital data file.

4. Identification: As follows:

a. Project name.
b. Date.
c. Designation "PROJECT RECORD DRAWINGS."
d. Name of Architect.
e. Name of Contractor.
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2.2 RECORD SPECIFICATIONS

A. Preparation: Mark Specifications to indicate the actual product installation where installation 
varies from that indicated in Specifications, addenda, and contract modifications.

1. Give particular attention to information on concealed products and installations that cannot 
be readily identified and recorded later.

2. Mark copy with the proprietary name and model number of products, materials, and 
equipment furnished, including substitutions and product options selected.

3. Record the name of manufacturer, supplier, Installer, and other information necessary to 
provide a record of selections made.

4. For each principal product, indicate whether record Product Data has been submitted in 
operation and maintenance manuals instead of submitted as record Product Data.

5. Note related Change Orders, record Product Data, and record Drawings where applicable.

B. Format: Submit record Specifications as annotated PDF electronic file or paper copy. Verify with 
Architect.

2.3 RECORD PRODUCT DATA

A. Preparation: Mark Product Data to indicate the actual product installation where installation varies 
substantially from that indicated in Product Data submittal.

1. Give particular attention to information on concealed products and installations that cannot 
be readily identified and recorded later.

2. Include significant changes in the product delivered to Project site and changes in 
manufacturer's written instructions for installation.

3. Note related Change Orders, record Specifications, and record Drawings where 
applicable.

B. Format: Submit record Product Data as annotated PDF electronic file or paper copy. Verify with 
Architect.

1. Include record Product Data directory organized by specification section number and title, 
electronically linked to each item of record Product Data.

2.4 MISCELLANEOUS RECORD SUBMITTALS

A. Assemble miscellaneous records required by other Specification Sections for miscellaneous 
record keeping and submittal in connection with actual performance of the Work. Bind or file 
miscellaneous records and identify each, ready for continued use and reference.

B. Format: Submit miscellaneous record submittals as PDF electronic file or paper copy. Verify with 
Architect.

1. Include miscellaneous record submittals directory organized by specification section 
number and title, electronically linked to each item of miscellaneous record submittals.
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PART 3 - EXECUTION

3.1 RECORDING AND MAINTENANCE

A. Recording: Maintain one copy of each submittal during the construction period for project record 
document purposes. Post changes and modifications to project record documents as they occur; 
do not wait until the end of Project.

B. Maintenance of Record Documents and Samples: Store record documents and Samples in the 
field office apart from the Contract Documents used for construction. Do not use project record 
documents for construction purposes. Maintain record documents in good order and in a clean, 
dry, legible condition, protected from deterioration and loss. Provide access to project record 
documents for Architect's reference during normal working hours.

END OF SECTION 017839

SLCDA-GSA NOAA-NWS BUILDING TI RENOVATIONS    MHTN PROJECT NO. 2023573 

CONSTRUCTION DOCUMENTS -BID SET         02 MAY 2024 



SLCDA-GSA  NOAA-NWS BUILDING TI RENOVATIONS  MHTN PROJECT NO. 2023573
90% REVIEW SET               19 DECEMBER 2023

DEMONSTRATION AND TRAINING 017900 - 1

SECTION 017900 - DEMONSTRATION AND TRAINING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes administrative and procedural requirements for instructing Owner's personnel, 
including the following:

1. Demonstration of operation of systems, subsystems, and equipment.
2. Training in operation and maintenance of systems, subsystems, and equipment.
3. Demonstration and training DVDs.

B. Related Sections:

1. Divisions 05 through 28 Sections for specific requirements for demonstration and training 
for products in those Sections.

1.3 SUBMITTALS

A. Instruction Program: Submit outline of instructional program for demonstration and training, 
including a list of training modules and a schedule of proposed dates, times, length of instruction 
time, and instructors' names for each training module. Include learning objective and outline for 
each training module.

1. Indicate proposed training modules utilizing manufacturer-produced demonstration and 
training video recordings for systems, equipment, and products in lieu of video recording 
of live instructional module.

B. Qualification Data: For facilitator, instructors and videographer.

C. Attendance Record: For each training module, submit list of participants and length of instruction 
time.

D. Evaluations: For each participant and for each training module, submit results and documentation 
of performance-based test.

1.4 CLOSEOUT SUBMITTALS

A. Demonstration and Training DVDs: Submit two copies within seven days of end of each training 
module.

1. Identification: On each copy, provide an applied label with the following information:
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a. Name of Project.
b. Name and address of videographer.
c. Name of Architect.
d. Name of Construction Manager.
e. Name of Contractor.
f. Date of video recording.

2. Transcript: Prepared on 8-1/2-by-11-inch paper, punched and bound in heavy-duty, three-
ring, vinyl-covered binders. Mark appropriate identification on front and spine of each 
binder. Include a cover sheet with same label information as the corresponding video 
recording. Include name of Project and date of video recording on each page.

3. At completion of training, submit complete training manual(s) for Owner's use.

1.5 QUALITY ASSURANCE

A. Facilitator Qualifications: A firm or individual experienced in training or educating maintenance 
personnel in a training program similar in content and extent to that indicated for this Project, and 
whose work has resulted in training or education with a record of successful learning 
performance.

B. Instructor Qualifications: A factory-authorized service representative, complying with 
requirements in Division 01 Section "Quality Requirements," experienced in operation and 
maintenance procedures and training.

C. Videographer Qualifications: A professional videographer who is experienced photographing 
demonstration and training events similar to those required.

D. Preinstruction Conference: Conduct conference at Project site to comply with requirements in 
Division 01 Section "Project Management and Coordination." Review methods and procedures 
related to demonstration and training including, but not limited to, the following:

1. Inspect and discuss locations and other facilities required for instruction.
2. Review and finalize instruction schedule and verify availability of educational materials, 

instructors' personnel, audiovisual equipment, and facilities needed to avoid delays.
3. Review required content of instruction.
4. For instruction that must occur outside, review weather and forecasted weather conditions 

and procedures to follow if conditions are unfavorable.

1.6 COORDINATION

A. Coordinate instruction schedule with Owner's operations. Adjust schedule as required to minimize 
disrupting Owner's operations.

B. Coordinate instructors, including providing notification of dates, times, length of instruction time, 
and course content.

C. Coordinate content of training modules with content of approved emergency, operation, and 
maintenance manuals. Do not submit instruction program until operation and maintenance data 
has been reviewed and approved by Architect.
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PART 2 - PRODUCTS

2.1 INSTRUCTION PROGRAM

A. Program Structure: Develop an instruction program that includes individual training modules for 
each system and for equipment not part of a system, as required by individual Specification 
Sections.
1. Fire protection systems
2. Elevators
3. Electrical service and distribution and controls including transformers and switchboards, 

panelboards, and motor controls.
4. Lighting equipment and controls.
5. Communications systems including surveillance. Clocks, programming voice and data.

B. Training Modules: Develop a learning objective and teaching outline for each module. Include a 
description of specific skills and knowledge that participant is expected to master. For each 
module, include instruction for the following as applicable to the system, equipment, or 
component:

1. Basis of System Design, Operational Requirements, and Criteria: Include the following:

a. System, subsystem, and equipment descriptions.
b. Performance and design criteria if Contractor is delegated design responsibility.
c. Operating standards.
d. Regulatory requirements.
e. Equipment function.
f. Operating characteristics.
g. Limiting conditions.
h. Performance curves.

2. Documentation: Review the following items in detail:

a. Emergency manuals.
b. Operations manuals.
c. Maintenance manuals.
d. Project record documents.
e. Identification systems.
f. Warranties and bonds.
g. Maintenance service agreements and similar continuing commitments.

3. Emergencies: Include the following, as applicable:

a. Instructions on meaning of warnings, trouble indications, and error messages.
b. Instructions on stopping.
c. Shutdown instructions for each type of emergency.
d. Operating instructions for conditions outside of normal operating limits.
e. Sequences for electric or electronic systems.
f. Special operating instructions and procedures.

4. Operations: Include the following, as applicable:

a. Startup procedures.
b. Equipment or system break-in procedures.
c. Routine and normal operating instructions.
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d. Regulation and control procedures.
e. Control sequences.
f. Safety procedures.
g. Instructions on stopping.
h. Normal shutdown instructions.
i. Operating procedures for emergencies.
j. Operating procedures for system, subsystem, or equipment failure.
k. Seasonal and weekend operating instructions.
l. Required sequences for electric or electronic systems.
m. Special operating instructions and procedures.

5. Adjustments: Include the following:

a. Alignments.
b. Checking adjustments.
c. Noise and vibration adjustments.
d. Economy and efficiency adjustments.

6. Troubleshooting: Include the following:

a. Diagnostic instructions.
b. Test and inspection procedures.

7. Maintenance: Include the following:

a. Inspection procedures.
b. Types of cleaning agents to be used and methods of cleaning.
c. List of cleaning agents and methods of cleaning detrimental to product.
d. Procedures for routine cleaning
e. Procedures for preventive maintenance.
f. Procedures for routine maintenance.
g. Instruction on use of special tools.

8. Repairs: Include the following:

a. Diagnosis instructions.
b. Repair instructions.
c. Disassembly; component removal, repair, and replacement; and reassembly 

instructions.
d. Instructions for identifying parts and components.
e. Review of spare parts needed for operation and maintenance.

PART 3 - EXECUTION

3.1 PREPARATION

A. Assemble educational materials necessary for instruction, including documentation and training 
module. Assemble training modules into a training manual organized in coordination with 
requirements in Division 01 Section "Operations and Maintenance Data."

B. Set up instructional equipment at instruction location.
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3.2 INSTRUCTION

A. Facilitator: Engage a qualified facilitator to prepare instruction program and training modules, to 
coordinate instructors, and to coordinate between Contractor and Owner for number of 
participants, instruction times, and location.

B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain 
systems, subsystems, and equipment not part of a system.
1. Owner will furnish Contractor with names and positions of participants.

C. Scheduling: Provide instruction at mutually agreed on times. For equipment that requires 
seasonal operation, provide similar instruction at start of each season.

1. Schedule training with Owner, through the General Contractor with at least 14 days' 
advance notice.

D. Evaluation: At conclusion of each training module, assess and document each participant's 
mastery of module by use of a demonstration performance-based test.

E. Cleanup: Collect used and leftover educational materials and give to Owner. Remove instructional 
equipment. Restore systems and equipment to condition existing before initial training use.

3.3 DEMONSTRATION AND TRAINING DVDs.

A. General: Engage a qualified commercial videographer to record demonstration and training video 
recordings. Record each training module separately. Include classroom instructions and 
demonstrations, board diagrams, and other visual aids, but not student practice.

1. At beginning of each training module, record each chart containing learning objective and 
lesson outline.

B. Video Recording Format: Provide high-quality color digital recordings with menu navigation in 
format acceptable to Architect.

C. Recording: Mount camera on tripod before starting recording, unless otherwise necessary to 
show area of demonstration and training. Display continuous running time.

D. Narration: Describe scenes on video recording by audio narration by microphone while video 
recording is recorded. Include description of items being viewed.

END OF SECTION 017900
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SECTION 024119 - SITE DEMOLITION

PART 1 - GENERAL

0.1 SUMMARY:

A. Section includes requirement for demolition work.  
1. Verify existing utilities to be removed as well as site features to be demolished with 

owner and engineer.

B. Demolition includes, but is not limited to, the removal of the following items within the 
demolition limit lines:

     1. Curbwalls
     2. Curb and Gutter
      3. Paving

C. Related Sections
1. Refer to Section 02300 for earthwork requirements.

D. Drawings and general provisions of contract, including general and supplementary 
Conditions and site clearing specifications apply to work in this section.

0.2 SUBMITTALS:

A. Schedule:  Submit proposed methods and operations of demolition to review prior to start 
of work.  Include in schedule coordination for shut-off, capping, and continuation of utility 
services as required.

B. Explosives:  The use of explosives is not permitted.

C. Traffic:  Conduct demolition operations and removal of debris to ensure minimum 
interference with roads, streets, walks, and other adjacent occupied or used facilities.

D. Damage:  Promptly repair damage caused to adjacent facilities by demolition operations.
1. Do not interrupt existing utilities serving occupied or used facilities, except when 

authorized in writing by authorities having jurisdiction.  Provide temporary services 
during interruptions to existing utilities, as acceptable to governing authorities.

E. Hazardous Materials Removal:  
1. When hazardous materials are encountered, notify the Owner immediately.  

PART 1 - PRODUCTS

Not used.

PART 2 - EXECUTION

A. Demolition:

1. Pollution Controls: Use water sprinkling, temporary enclosures, and other suitable 
methods to limit dust and dirt rising and scattering in air to lowest practical level.  
Comply with governing regulations pertaining to environmental protection.
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a. Do not use water when it may create hazardous or objectionable 
conditions such as ice, flooding, and pollution.

b. Clean adjacent structures and improvements of dust, dirt, and debris 
caused by demolition operations, as directed by Architect or governing 
authorities.  Return adjacent areas to condition existing prior to start of 
work.

B. Cutting Asphalt, Concrete and Concrete Block: Saw cut asphalt paving, concrete slabs and 
concrete block walls with approved saws at lines and levels indicated on drawings.  Saw 
cut concrete walks and curbs only if they cannot be removed to an existing control joint.

C. Capping and Abandonment: Cap all abandoned lines and conduits and drains in 
accordance with requirements of Utility Companies having jurisdiction.  Remove 
abandoned lines, unless otherwise noted.

D. Permits:  Contractor is required to obtain a Demolition Permit and Utility Disconnection 
Permits from the City and utility companies.

1. Record on Record Document location and extent of all capped and abandoned 
lines below grade.

E. Relocation: Relocate utilities as indicated.  Work performed for relocation of utilities to 
conform to new utility line construction.

2.1 DISPOSAL OF DEMOLISHED MATERIALS:

A. General:  remove from site debris, rubbish, and other materials resulting from demolition 
operations and dispose in a legal manner.

END OF SECTION
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SECTION 024120 - SELECTIVE BUILDING DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 

B. Related Requirements: 

1. Section 011000 "Summary" for restrictions on use of the premises, Owner-occupancy 
requirements, and phasing requirements. 

2. Section 017300 "Execution" for cutting and patching procedures. 

1.3 DEFINITIONS 

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

1.4 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site. 

1. Inspect and discuss condition of construction to be selectively demolished. 
2. Review requirements of work performed by other trades that rely on substrates exposed 

by selective demolition operations. 
3. Review areas where existing construction is to remain and requires protection. 

1.5 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct 
selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far 
as practical. 

C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 
with selective demolition. 
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1.6 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with Owner's operations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

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

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

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

C. Verify that hazardous materials have been remediated before proceeding with building demolition 
operations. 

D. Survey of Existing Conditions: Record existing conditions by use of preconstruction photographs 
or video. 

1. Comply with requirements specified in Section 013233 "Photographic Documentation." 

3.2 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to prevent 
injury to people and damage to adjacent buildings and facilities to remain. 

B. Remove temporary barricades and protections where hazards no longer exist. 

3.3 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required by new 
construction and as indicated. 
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3.4 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

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

3.5 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and dispose of them according to 
Section 017419 "Construction Waste Management and Disposal." 

3.6 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations. Return adjacent areas to condition existing before selective demolition 
operations began. 

END OF SECTION 024119 
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SECTION 033000 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes: 

1. Cast-in-place concrete that may be required by the Tenant Improvements, including 
formwork, reinforcement, concrete materials, mixture design, placement procedures, and 
finishes. 

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of the 
following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; 
materials subject to compliance with requirements. 

B. W/C Ratio: The ratio by weight of water to cementitious materials. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Before submitting design mixtures, review concrete design mixture and examine 
procedures for ensuring quality of concrete materials. Require representatives of each 
entity directly concerned with cast-in-place concrete to attend, including the following: 

a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete Subcontractor. 
e. Special concrete finish Subcontractor. 

2. Review special inspection and testing and inspecting agency procedures for field quality 
control, cold- and hot-weather concreting procedures, construction contraction and 
isolation joints, and joint-filler strips, vapor-retarder installation, steel reinforcement 
installation, and concrete protection. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
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B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 

C. Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, and 
placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar 
diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop 
spacing, and supports for concrete reinforcement. 

D. Construction Joint Layout: Indicate proposed construction joints required to construct the 
structure. 

1. Location of construction joints is subject to approval of the Architect. 

E. Samples: For vapor retarder. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and testing agency. 

B. Welding certificates. 

C. Material Certificates: For each of the following, signed by manufacturers: 

1. Cementitious materials. 
2. Admixtures. 
3. Form materials and form-release agents. 
4. Steel reinforcement and accessories. 
5. Joint-filler strips. 
6. Repair materials. 

D. Material Test Reports: For the following, from a qualified testing agency: 

1. Aggregates: Include service record data indicating absence of deleterious expansion of 
concrete due to alkali aggregate reactivity. 

E. Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional 
engineer, detailing fabrication, assembly, and support of formwork. 

1. Shoring and Reshoring: Indicate proposed schedule and sequence of stripping formwork, 
shoring removal, and reshoring installation and removal. 

F. Floor surface flatness and levelness measurements indicating compliance with specified 
tolerances. 

G. Field quality-control reports. 

H. Minutes of preinstallation conference. 
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1.7 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified installer who employs on Project personnel qualified as ACI-
certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete 
Flatwork Technician. 

B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete 
products and that complies with ASTM C 94/C 94M requirements for production facilities and 
equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities." 

C. Testing Agency Qualifications: An independent agency, acceptable to authorities having 
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade 1, according to ACI CP-1 or an equivalent certification program. 

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 
Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency 
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician, 
Grade II. 

D. Welding Qualifications: Qualify procedures and personnel according to AWS D1.4/D 1.4M. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and 
damage. Avoid damaging coatings on steel reinforcement. 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with the following unless modified by requirements in the Contract 
Documents: 

1. ACI 301. 
2. ACI 117. 
3. ACI 318. 
4. ACI 311. 
5. CRSI, "Manual of Standard Practice." 

2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed. 

B. Steel Tie Wire: ASTM A1064/A1064M, annealed steel, not less than 0.0508 inch in diameter. 

1. Finish:  Plain. 
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2.3 CONCRETE MATERIALS 

A. Cementitious Materials: 

1. Portland Cement: ASTM C 150/C 150M, Type I/II, gray. 
2. Fly Ash: ASTM C 618, Class F. 

B. Normal-Weight Aggregates: ASTM C 33/C 33M, Class 3S coarse aggregate or better, graded. 
Provide aggregates from a single source with documented service record data of at least 10 
years' satisfactory service in similar applications and service conditions using similar 
aggregates and cementitious materials. 

1. Maximum Coarse-Aggregate Size: 1 inch or 3/4 inch nominal. Refer to General Structural 
Notes for limitations. 

2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

C. Water: ASTM C 94/C 94M and potable. 

2.4 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber or 
ASTM D 1752, cork or self-expanding cork. 

B. Bonding Agent: ASTM C 1059/C 1059M, Type II, nonredispersible, acrylic emulsion or styrene 
butadiene. 

C. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class suitable for application temperature and of grade to suit 
requirements, and as follows: 

1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to 
hardened concrete. 

D. Floor Slab Protective Covering: Eight-feet- wide cellulose fabric. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide McTech 
Group, Inc. ; EZ Cover. or a comparable product. 

2.5 REPAIR MATERIALS 

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be 
applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor 
elevations. 

1. Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended hydraulic 
cement as defined in ASTM C 219. 

2. Primer: Product of underlayment manufacturer recommended for substrate, conditions, 
and application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended 
by underlayment manufacturer. 

4. Compressive Strength: Not less than 4100 psi at 28 days when tested according to 
ASTM C 109/C 109M. 
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B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be 
applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to match 
adjacent floor elevations. 

1. Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended hydraulic 
cement as defined in ASTM C 219. 

2. Primer: Product of topping manufacturer recommended for substrate, conditions, and 
application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended 
by topping manufacturer. 

4. Compressive Strength: Not less than 5000 psi at 28 days when tested according to 
ASTM C 109/C 109M. 

2.6 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, according to ACI 301. 

1. Use a qualified independent testing agency for preparing and reporting proposed mixture 
designs based on laboratory trial mixtures. 

B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than 
portland cement in concrete as follows: 

1. Fly Ash: 25 percent. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15  percent by weight of 
cement. 

D. Admixtures: Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing, high-range water-reducing or plasticizing admixture in concrete, as 
required, for placement and workability. 

2. Use water-reducing and -retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial 
slabs and parking structure slabs, concrete required to be watertight, and concrete with a 
w/c ratio below 0.50. 

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated. 

2.7 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Minimum Compressive Strength at 28 days: 3,000 psi. 

B. Maximum W/C Ratio: 0.45. 

C. Slump Limit: 4 inches before adding high-range water-reducing admixture or plasticizing 
admixture. 

A. Air Content: Do not use an air-entraining admixture or allow total air content to exceed 3 percent 
for concrete used in trowel-finished floors. 
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2.8 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.9 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 
delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 FORMWORK INSTALLATION 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 
lateral, static, and dynamic loads, and construction loads that might be applied, until structure 
can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows: 

1. Class A, 1/8 inch for smooth-formed finished surfaces. 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Construct forms for easy removal without hammering or prying against concrete surfaces. 
Provide crush or wrecking plates where stripping may damage cast-concrete surfaces. Provide 
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 

1. Install keyways, reglets, recesses, and the like, for easy removal. 
2. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces. Provide and secure units to support screed 
strips; use strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork 
is inaccessible. Close openings with panels tightly fitted to forms and securely braced to 
prevent loss of concrete mortar. Locate temporary openings in forms at inconspicuous 
locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 
required in the Work. Determine sizes and locations from trades providing such items. 
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J. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, 
and other debris just before placing concrete. 

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 
maintain proper alignment. 

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 
instructions, before placing reinforcement. 

3.2 EMBEDDED ITEM INSTALLATION 

A. Place and secure anchorage devices and other embedded items required for adjoining work 
that is attached to or supported by cast-in-place concrete. Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be embedded. 

3.3 STEEL REINFORCEMENT INSTALLATION 

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 
supporting reinforcement. 

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before 
placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 
reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement. Locate and 
support reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld 
crossing reinforcing bars. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

3.4 JOINTS 

A. General: Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints: Install so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement. Continue reinforcement across 
construction joints unless otherwise indicated. Do not continue reinforcement through 
sides of strip placements of floors and slabs. 

C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning 
concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-
fourth of concrete thickness as follows: 

1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each 
edge of joint to a radius of 1/8 inch. Repeat grooving of contraction joints after applying 
surface finishes. Eliminate groover tool marks on concrete surfaces. 
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2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof 
abrasive or diamond-rimmed blades. Cut 1/8-inch- wide joints into concrete when cutting 
action does not tear, abrade, or otherwise damage surface and before concrete develops 
random contraction cracks. 

3.5 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded 
items is complete and that required inspections are completed. 

B. Do not add water to concrete during delivery, at Project site, or during placement unless 
approved by Architect. 

C. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301. 

1. Do not add water to concrete after adding high-range water-reducing admixtures to 
mixture. 

D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete is placed on concrete that has hardened enough to cause seams or planes of 
weakness. If a section cannot be placed continuously, provide construction joints as indicated. 
Deposit concrete to avoid segregation. 

1. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures 
and in a manner to avoid inclined construction joints. 

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 
3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators 

vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 
inches into preceding layer. Do not insert vibrators into lower layers of concrete that have 
begun to lose plasticity. At each insertion, limit duration of vibration to time necessary to 
consolidate concrete and complete embedment of reinforcement and other embedded 
items without causing mixture constituents to segregate. 

3.6 FINISHING FLOORS AND SLABS 

A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and 
finishing operations for concrete surfaces. Do not wet concrete surfaces. 

B. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or 
inaccessible to power-driven floats. Restraighten, cut down high spots, and fill low spots. 
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular 
texture. 

1. Apply float finish to surfaces indicated. 

C. Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by hand 
or power-driven trowel. Continue troweling passes and restraighten until surface is free of 
trowel marks and uniform in texture and appearance. Grind smooth any surface defects that 
would telegraph through applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces exposed to view. 
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2. Finish surfaces to the following tolerances, according to ASTM E 1155, for a randomly 
trafficked floor surface: 

a. Finish and measure surface so gap at any point between concrete surface and an 
unleveled, freestanding, 10-ft.- long straightedge resting on two high spots and 
placed anywhere on the surface does not exceed 1/8 inch. 

3.7 MISCELLANEOUS CONCRETE ITEM INSTALLATION 

A. Filling In: Fill in holes and openings left in concrete structures after work of other trades is in 
place unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend with in-
place construction. Provide other miscellaneous concrete filling indicated or required to 
complete the Work. 

3.8 CONCRETE PROTECTING AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 305.1 for hot-
weather protection during curing. 

B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations. Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete, but before float finishing. 

C. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed surfaces, 
including floors and slabs, concrete floor toppings, and other surfaces. 

D. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 

1. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover 
for curing concrete, placed in widest practicable width, with sides and ends lapped at 
least 12 inches, and sealed by waterproof tape or adhesive. Cure for not less than seven 
days. Immediately repair any holes or tears during curing period, using cover material 
and waterproof tape. 

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive 
floor coverings. 

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive 
penetrating liquid floor treatments. 

c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining 
cover or a curing compound that the manufacturer certifies does not interfere with 
bonding of floor covering used on Project. 

2. Curing Compound: Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall 
within three hours after initial application. Maintain continuity of coating and repair 
damage during curing period. 

a. Removal: After curing period has elapsed, remove curing compound without 
damaging concrete surfaces by method recommended by curing compound 
manufacturer unless manufacturer certifies curing compound does not interfere 
with bonding of floor covering used on Project. 

SLCDA-GSA NOAA-NWS BUILDING TI RENOVATIONS    MHTN PROJECT NO. 2023573 

CONSTRUCTION DOCUMENTS -BID SET         02 MAY 2024 



SLCDA-GSA NOAA-NWS BUILDING TI RENOVATIONS     MHTN PROJECT NO. 2023573 
90% REVIEW SET                             19 DECEMBER 2023 
 

CAST-IN-PLACE CONCRETE  033000 - 10 

3. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions. Recoat areas subjected to heavy rainfall within three hours after initial 
application. Repeat process 24 hours later and apply a second coat. Maintain continuity 
of coating and repair damage during curing period. 

3.9 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least one month(s). Do not fill joints until 
construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact 
faces of joints clean and dry. 

3.10 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove 
and replace concrete that cannot be repaired and patched to Architect's approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 
parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 
stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 
1/2 inch in any dimension to solid concrete. Limit cut depth to 3/4 inch. Make edges of 
cuts perpendicular to concrete surface. Clean, dampen with water, and brush-coat holes 
and voids with bonding agent. Fill and compact with patching mortar before bonding 
agent has dried. Fill form-tie voids with patching mortar or cone plugs secured in place 
with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement and 
standard portland cement so that, when dry, patching mortar matches surrounding color. 
Patch a test area at inconspicuous locations to verify mixture and color match before 
proceeding with patching. Compact mortar in place and strike off slightly higher than 
surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and 
structural performance as determined by Architect. 

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and 
verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces 
sloped to drain for trueness of slope and smoothness; use a sloped template. 

1. Repair finished surfaces containing defects. Surface defects include spalls, popouts, 
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that 
penetrate to reinforcement or completely through unreinforced sections regardless of 
width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 
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3. Correct localized low areas during or immediately after completing surface finishing 
operations by cutting out low areas and replacing with patching mortar. Finish repaired 
areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair underlayment. 
Prepare, mix, and apply repair underlayment and primer according to manufacturer's 
written instructions to produce a smooth, uniform, plane, and level surface. Feather 
edges to match adjacent floor elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping. Cut out low 
areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor 
elevations. Prepare, mix, and apply repair topping and primer according to 
manufacturer's written instructions to produce a smooth, uniform, plane, and level 
surface. 

6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, 
by cutting out and replacing with fresh concrete. Remove defective areas with clean, 
square cuts and expose steel reinforcement with at least a 3/4-inch clearance all around. 
Dampen concrete surfaces in contact with patching concrete and apply bonding agent. 
Mix patching concrete of same materials and mixture as original concrete, except without 
coarse aggregate. Place, compact, and finish to blend with adjacent finished concrete. 
Cure in same manner as adjacent concrete. 

7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar. 
Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and 
loose particles. Dampen cleaned concrete surfaces and apply bonding agent. Place 
patching mortar before bonding agent has dried. Compact patching mortar and finish to 
match adjacent concrete. Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive 
and patching mortar. 

F. Repair materials and installation not specified above may be used, subject to Architect's 
approval. 

3.11 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector and qualified testing and inspecting 
agency to perform field tests and inspections and prepare test reports. 

B. Inspections: 

1. Steel reinforcement placement. 
2. Steel reinforcement welding. 
3. Verification of use of required design mixture. 
4. Concrete placement, including conveying and depositing. 
5. Curing procedures and maintenance of curing temperature. 
6. Verification of concrete strength before removal of shores and forms from beams and 

slabs. 

C. Concrete Tests: Testing of composite samples of fresh concrete obtained according to 
ASTM C 172/C 172M shall be performed according to the following requirements: 

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete 
mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 
cu. yd. or fraction thereof. 
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a. When frequency of testing provides fewer than five compressive-strength tests for 
each concrete mixture, testing shall be conducted from at least five randomly 
selected batches or from each batch if fewer than five are used. 

2. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, 
but not less than one test for each day's pour of each concrete mixture. Perform 
additional tests when concrete consistency appears to change. 

3. Air Content: ASTM C 231/C 231M, pressure method, for normal-weight concrete; one 
test for each composite sample, but not less than one test for each day's pour of each 
concrete mixture. 

4. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 
40 deg F and below or 80 deg F and above, and one test for each composite sample. 

5. Compression Test Specimens: ASTM C 31/C 31M. 

a. Cast and laboratory cure two sets of two standard cylinder specimens for each 
composite sample. 

b. Cast and field cure two sets of two standard cylinder specimens for each 
composite sample. 

6. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured 
specimens at 7 days and one set of two specimens at 28 days. 

a. Test one set of two field-cured specimens at 7 days and one set of two specimens 
at 28 days. 

b. A compressive-strength test shall be the average compressive strength from a set 
of two specimens obtained from same composite sample and tested at age 
indicated. 

7. When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures 
for protecting and curing in-place concrete. 

8. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive 
strength and no compressive-strength test value falls below specified compressive 
strength by more than 500 psi. 

9. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain 
Project identification name and number, date of concrete placement, name of concrete 
testing and inspecting agency, location of concrete batch in Work, design compressive 
strength at 28 days, concrete mixture proportions and materials, compressive breaking 
strength, and type of break for both 7- and 28-day tests. 

10. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may 
be permitted by Architect but will not be used as sole basis for approval or rejection of 
concrete. 

11. Additional Tests: Testing and inspecting agency shall make additional tests of concrete 
when test results indicate that slump, air entrainment, compressive strengths, or other 
requirements have not been met, as directed by Architect. Testing and inspecting agency 
may conduct tests to determine adequacy of concrete by cored cylinders complying with 
ASTM C 42/C 42M or by other methods as directed by Architect. 

12. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

13. Correct deficiencies in the Work that test reports and inspections indicate do not comply 
with the Contract Documents. 

D. Measure floor and slab flatness and levelness according to ASTM E 1155 within 24 hours of 
finishing. 
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3.12 PROTECTION 

A. Protect concrete surfaces as follows: 

1. Protect from petroleum stains. 
2. Diaper hydraulic equipment used over concrete surfaces. 
3. Prohibit vehicles from interior concrete slabs. 
4. Prohibit use of pipe-cutting machinery over concrete surfaces. 
5. Prohibit placement of steel items on concrete surfaces. 
6. Prohibit use of acids or acidic detergents over concrete surfaces. 
7. Protect liquid floor treatment from damage and wear during the remainder of construction 

period. Use protective methods and materials, including temporary covering, 
recommended in writing by liquid floor treatments installer. 

8. Protect concrete surfaces scheduled to receive surface hardener or polished concrete 
finish using Floor Slab Protective Covering. 

END OF SECTION 033000 
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SECTION 061000 - ROUGH CARPENTRY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Wood blocking and nailers.
2. Plywood backing panels.

1.3 DEFINITIONS

A. Boards or Strips: Lumber of less than 2 inches nominal size in least dimension.

B. Dimension Lumber: Lumber of 2 inches nominal size or greater but less than 5 inches nominal 
size in least dimension.

C. Exposed Framing: Framing not concealed by other construction.

D. OSB: Oriented strand board.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details.

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. Indicate 
type of preservative used and net amount of preservative retained.

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. Include 
physical properties of treated materials based on testing by a qualified independent 
testing agency.

3. For fire-retardant treatments, include physical properties of treated lumber both before 
and after exposure to elevated temperatures, based on testing by a qualified independent 
testing agency according to ASTM D5664.

4. For products receiving a waterborne treatment, include statement that moisture content 
of treated materials was reduced to levels specified before shipment to Project site.
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1.5 INFORMATIONAL SUBMITTALS

A. Material Certificates: For dimension lumber specified to comply with minimum allowable unit 
stresses. Indicate species and grade selected for each use and design values approved by the 
ALSC Board of Review.

B. Evaluation Reports: For the following, from ICC-ES:

1. Wood-preservative-treated wood.
2. Fire-retardant-treated wood.
3. Power-driven fasteners.
4. Post-installed anchors.

1.6 QUALITY ASSURANCE

1.7 DELIVERY, STORAGE, AND HANDLING

A. Stack wood products flat with spacers beneath and between each bundle to provide air 
circulation. Protect wood products from weather by covering with waterproof sheeting, securely 
anchored. Provide for air circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1 WOOD PRODUCTS, GENERAL

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 
indicated, comply with the applicable rules of any rules-writing agency certified by the ALSC 
Board of Review. Grade lumber by an agency certified by the ALSC Board of Review to inspect 
and grade lumber under the rules indicated.

1. Factory mark each piece of lumber with grade stamp of grading agency.
2. Dress lumber, S4S, unless otherwise indicated.

B. Maximum Moisture Content of Lumber: 19 percent unless otherwise indicated.

2.2 WOOD-PRESERVATIVE-TREATED LUMBER

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior 
construction not in contact with ground, Use Category UC3b for exterior construction not in 
contact with ground, and Use Category UC4a for items in contact with ground.

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium.

2. For exposed items indicated to receive a stained or natural finish, chemical formulations 
shall not require incising, contain colorants, bleed through, or otherwise adversely affect 
finishes.

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 
material that is warped or that does not comply with requirements for untreated material.
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C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review.

D. Application: Treat items indicated on Drawings, and the following:

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar 
members in connection with roofing, flashing, vapor barriers, and waterproofing.

2. Wood sills, sleepers, blocking, and similar concealed members in contact with masonry 
or concrete.

2.3 FIRE-RETARDANT-TREATED MATERIALS

A. General: Where fire-retardant-treated materials are indicated, materials shall comply with 
requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-
test-response characteristics specified as determined by testing identical products per test 
method indicated by a qualified testing agency.

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-
spread index of 25 or less when tested according to ASTM E84, and with no evidence of 
significant progressive combustion when the test is extended an additional 20 minutes, and 
with the flame front not extending more than 10.5 feet beyond the centerline of the burners at 
any time during the test.

1. Treatment shall not promote corrosion of metal fasteners.
2. Interior Type A: Treated materials shall have a moisture content of 28 percent or less 

when tested according to ASTM D3201 at 92 percent relative humidity. Use where 
exterior type is not indicated.

3. Design Value Adjustment Factors: Treated lumber shall be tested according to ASTM 
D5664 and design value adjustment factors shall be calculated according to ASTM 
D6841.

C. Kiln-dry lumber after treatment to maximum moisture content of 19 percent.

D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing 
agency.

E. For exposed items indicated to receive a stained or natural finish, chemical formulations shall 
not bleed through, contain colorants, or otherwise adversely affect finishes.

F. Application: Treat items indicated on Drawings, and the following:

1. Concealed blocking.
2. Plywood backing panels.

2.4 MISCELLANEOUS LUMBER

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following:

1. Blocking.
2. Nailers.

B. Dimension Lumber Items: Construction or No. 2 grade lumber of any species.
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C. For blocking and nailers used for attachment of other construction, select and cut lumber to 
eliminate knots and other defects that will interfere with attachment of other work.

D. For furring strips for installing plywood or hardboard paneling, select boards with no knots 
capable of producing bent-over nails and damage to paneling.

2.5 PLYWOOD BACKING PANELS

A. Equipment Backing Panels: Plywood, DOC PS 1, Exterior, A-C, fire-retardant treated, in 
thickness indicated or, if not indicated, not less than 1/2-inch nominal thickness.

2.6 FASTENERS

A. General: Fasteners shall be of size and type indicated and shall comply with requirements 
specified in this article for material and manufacture.

B. Nails, Brads, and Staples: ASTM F1667.

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC70.

D. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC01 , ICC-ES AC58 , ICC-ES AC193 or ICC-ES AC308 
as appropriate for the substrate.

1. Material: Carbon-steel components, zinc plated to comply with ASTM B633, Class Fe/Zn 
5.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 
Construction," unless otherwise indicated.

B. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 
fitted. Fit rough carpentry accurately to other construction. Locatenailers, blocking, and similar 
supports to comply with requirements for attaching other construction.

C. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 
specialty items, and trim.

1. Provide metal clips for fastening gypsum board at corners and intersections where 
framing or blocking does not provide a surface for fastening edges of panels. Space clips 
not more than 16 inches o.c.

D. Sort and select lumber so that natural characteristics do not interfere with installation or with 
fastening other materials to lumber. Do not use materials with defects that interfere with 
function of member or pieces that are too small to use with minimum number of joints or 
optimum joint arrangement.
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E. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 
continuous flexible flashing separator between wood and metal decking.

F. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following:

1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code (IBC).
2. ICC-ES evaluation report for fastener.

3.2 INSTALLATION OF WOOD BLOCKING AND NAILERS

A. Install where indicated and where required for attaching other work. Form to shapes indicated 
and cut as required for true line and level of attached work. Coordinate locations with other 
work involved.

B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces 
unless otherwise indicated.

3.3 PROTECTION

A. Protect rough carpentry from weather. If, despite protection, rough carpentry becomes wet , 
apply EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-
registered label.

END OF SECTION 061000
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SECTION 064024 - INTERIOR ARCHITECTURAL MILLWORK

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 the following:

1. Plastic-laminate-clad architectural cabinets.
2. Solid surface countertops.

B. Related Sections include the following:

1. Section 055000 "Metal Fabrications" for countertop supports.
2. Section 061000 "Rough Carpentry" for wood furring, blocking, shims, required for 

installing woodwork.

1.3 DEFINITIONS

A. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips for 
installing woodwork items, unless concealed within other construction before woodwork 
installation.

1.4 ACTION SUBMITTALS

A. Product Data: For multi core panel products, plywood, high-pressure decorative laminate, 
adhesive for bonding plastic laminate, thermoset decorative overlay, fire-retardant-treated 
materials, cabinet hardware and accessories

1. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements.

B. Shop Drawings: Show location of each item, dimensioned plans and elevations, large-scale 
details, attachment devices, and other components.

1. Show details full size.
2. Show locations and sizes of furring, blocking, and hanging strips, including concealed 

blocking and reinforcement specified in other Sections.
3. Show locations and sizes of cutouts and holes for fixtures and other items installed in 

architectural woodwork.

C. Samples for Initial Selection: Manufacturer's color charts consisting of units or sections of units 
showing the full range of colors, textures, and patterns available for each type of exposed 
finish, including but not limited to the following:
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1. Plastic laminates.
2. Thermoset polyester overlays.
3. Solid-surfacing materials, 6 inches square.

D. Samples for Verification: For the following:

1. Plastic-laminate-clad panel products, 8 by 10 inches, for each type, color, pattern, and 
surface finish, with separate samples of unfaced panel product used for core.

a. Provide one sample applied to core material with specified edge material applied to 
one edge.

2. Thermoset polyester-overlay surfaced panel products, 8 by 10 inches, for each type, 
color, pattern, and surface finish.

a. Provide edge banding on one edge.

3. Exposed cabinet hardware and accessories, one unit for each type and finish.
4. Adjustable shelving standards.
5. Solid-surfacing materials, 6 inches square.
6. PVC edging in colors to match plastic laminate selections.

1.5 INFORMATIONAL SUBMITTALS

A. Product Certificates: Signed by manufacturers of woodwork certifying that products furnished 
comply with requirements.

B. Qualification Data: For firms and persons specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience. Include lists of completed projects with project 
names and addresses, names and addresses of architects and owners, and other information 
specified.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: An experienced installer who has completed architectural woodwork 
similar in material, design, and extent to that indicated for this Project and whose work has 
resulted in construction with a record of successful in-service performance.

B. Fabricator Qualifications: A firm experienced in producing architectural woodwork similar to that 
indicated for this Project and with a record of successful in-service performance, as well as 
sufficient production capacity to produce required units.

C. Source Limitations: Engage a qualified woodworking firm to assume undivided responsibility for 
production and installation of interior architectural woodwork 

D. Quality Standard: Unless otherwise indicated, comply with AWI's "Architectural Woodwork 
Quality Standards" for grades of interior architectural woodwork, construction, finishes, and 
other requirements.

1. Provide AWI certification labels or compliance certificate indicating that woodwork 
complies with requirements of grades specified.
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E. Fire-Test-Response Characteristics: Where fire-retardant materials or products are indicated, 
provide materials and products with specified fire-test-response characteristics as determined 
by testing identical products per test method indicated by UL, ITS, or another testing and 
inspecting agency acceptable to authorities having jurisdiction. Identify with appropriate 
markings of applicable testing and inspecting agency in the form of separable paper label or, 
where required by authorities having jurisdiction, imprint on surfaces of materials that will be 
concealed from view after installation.

F. Preinstallation Conference: Conduct conference at Project site.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Do not deliver woodwork until painting and similar operations that could damage woodwork 
have been completed in installation areas. If woodwork must be stored in other than installation 
areas, store only in areas where environmental conditions comply with requirements specified 
in "Project Conditions" Article.

1.8 PROJECT CONDITIONS

A. Environmental Limitations: Do not deliver or install woodwork until building is enclosed, wet 
work is complete, and HVAC system is operating and maintaining temperature and relative 
humidity at occupancy levels during the remainder of the construction period.

B. Field Measurements: Where woodwork is indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication and indicate 
measurements on Shop Drawings. Coordinate fabrication schedule with construction progress 
to avoid delaying the Work.

1. Locate concealed framing, blocking, and reinforcements that support woodwork by field 
measurements before being enclosed and indicate measurements on Shop Drawings.

2. Established Dimensions: Where field measurements cannot be made without delaying 
the Work, establish dimensions and proceed with fabricating woodwork without field 
measurements. Provide allowance for trimming at site, and coordinate construction to 
ensure that actual dimensions correspond to established dimensions.

1.9 COORDINATION

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 
units of Work specified in other Sections to ensure that interior architectural woodwork can be 
supported and installed as indicated.

B. Hardware Coordination: Distribute copies of approved hardware schedule Scheduled by 
Describing Products to fabricator of architectural woodwork; coordinate Shop Drawings and 
fabrication with hardware requirements.
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PART 2 - PRODUCTS

2.1 WOODWORK FABRICATORS

A. Fabricators: Subject to compliance with requirements, available fabricators offering products 
that may be incorporated into the Work include, but are not limited to the following:

1. Granite Mill and Fixture Company
2. Huetter Mill and Cabinet Company.
3. Johnson Brothers, Inc.
4. MapleLeaf Cabinets.
5. Swainston Mill, Preston, ID.

2.2 MATERIALS

A. General: Provide materials that comply with requirements of the AWI quality standard for each 
type of woodwork and quality grade specified, unless otherwise indicated.

B. Wood Products: Comply with the following:

1. Wood Moisture Content:  4 to 9 percent.
2. Hardboard: AHA A135.4.
3. Medium-Density Fiberboard: ANSI A208.2, Grade MD-Exterior Glue.
4. Particleboard: ANSI A208.1, Grade M-2-Exterior Glue.
5. Softwood Plywood: DOC PS 1, Medium Density Overlay.
6. Hardwood Plywood and Face Veneers: HPVA HP-1

C. Cores: Sides, tops, bottoms, shelves, doors, drawer fronts: Plywood cores only with surface of 
thermally fused, polyester decorative surfacing "Velvet" finish where semi-exposed, plastic 
laminate where exposed. Particle board cores are not acceptable.

D. Multi-Core Panel Products:

1. Columbia Forest Products, "Design Edge."
2. Roseburg, "SkyPly."
3. Simpson, "Plyron."
4. States Industries, "Armorcore."
5. True North, "Multi-Core."

E. High-Pressure Decorative Laminate: NEMA LD 3, grades as indicated, or if not indicated, as 
required by woodwork quality standard.

1. Manufacturers: 

a. Formica Corporation.
b. Wilsonart LLC.

F. Solid-Surfacing Material: Quartz - Cambria

G. Thermoset Decorative Overlay: Particleboard complying with ANSI A208.1, Grade M-2, or 
medium-density fiberboard complying with ANSI A208.2, Grade MD, with surface of thermally 
fused, melamine-impregnated decorative paper complying with LMA SAT-1.
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H. Adhesive for Bonding Plastic Laminate: Contact cement.

2.3 FIRE-RETARDANT-TREATED MATERIALS

A. General: Where indicated, use materials impregnated with fire-retardant chemical formulations 
indicated by a pressure process or other means acceptable to authorities having jurisdiction to 
produce products with fire-test-response characteristics specified.

1. Do not use treated material that does not comply with requirements of referenced 
woodworking standard or that is warped, discolored, or otherwise defective.

2. Use fire-retardant-treatment formulations that do not bleed through or otherwise 
adversely affect finishes. Do not use colorants in solution to distinguish treated material 
from untreated material.

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Comply with AWPA C20 
(lumber) and AWPA C27 (plywood), for woodwork items indicated as fire-retardant treated. Use 
the following treatment type:

1. Interior Type A: Low-hygroscopic formulation.
2. Mill lumber after treatment, within limits set for wood removal that does not affect listed 

fire-test-response characteristics, using a woodworking plant certified by testing and 
inspecting agency.

3. Kiln-dry material before and after treatment to levels required for untreated material.

C. Fire-Retardant-Treated Lumber and Plywood by Nonpressure Process: Apply nontoxic, water-
soluble, fire-retardant treatment by dip, spray, roller, curtain coating, vacuum chamber, or 
soaking to achieve flame-spread rating of 75 or less and smoke-developed rating of 450 or less 
per ASTM E 84.

2.4 CABINET HARDWARE AND ACCESSORIES

A. General: Provide cabinet hardware and accessory materials associated with architectural 
cabinets, except for items specified in Division 8 Section "Door Hardware.

B. Hardware Standard: Comply with BHMA A156.9 for items indicated by referencing BHMA 
numbers or items referenced to this standard.

C. Butt Hinges: 2-3/4-inch, 5-knuckle steel hinges made from 0.095-inch-thick metal, and as 
follows:

1. Semiconcealed Hinges for Overlay Doors: BHMA A156.9, B01521.

D. Spring Hinges: Double acting ANSI K81131 Equal to Bommer 3000 series.

E. Back-Mounted Pulls: BHMA A156.9, B02011.

F. Wire Pulls: Back mounted, 4 inches long, 5/16 inches in diameter.

G. Catches: Magnetic catches, BHMA A156.9, B03141. 

H. Adjustable Shelf Standards and Supports: BHMA A156.9, B04071; with shelf rests.
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I. Drawer Slides: Side-mounted, full-extension, zinc-plated steel drawer slides with steel ball 
bearings, BHMA A156.9, B05091, and rated for the following loads:

1. Box Drawer Slides: 100 lbf.
2. File Drawer Slides and Sewing Cabinet slides: 150 lbf.
3. Pencil Drawer Slides: 45 lbf.
4. Keyboard Slide: 75 lbf.

J. Door Locks: BHMA A156.11, E07121. place on all base and wall cabinet doors unless 
otherwise indicated.

K. Drawer Locks: BHMA A156.11, E07041.

L. Grommets for Cable Passage through Countertops: 3-inch, molded-plastic grommets and 
matching plastic caps with slot for wire passage.

1. Product: Subject to compliance with requirements, provide "OG series" by Doug Mockett 
and Co., Inc.

M. Exposed Hardware Finishes: For exposed hardware, provide finish that complies with 
BHMA A156.18 for BHMA finish number indicated.

1. Satin Stainless Steel: BHMA 630.

N. For concealed hardware, provide manufacturer's standard finish that complies with product 
class requirements in BHMA A156.9.

2.5 INSTALLATION MATERIALS

A. Furring, Blocking, Shims, and Hanging Strips: Fire-retardant-treated softwood lumber, kiln-dried 
to less than 15 percent moisture content.

B. Anchors: Select material, type, size, and finish required for each substrate for secure 
anchorage. Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside face 
of exterior walls and elsewhere as required for corrosion resistance. Provide toothed-steel or 
lead expansion sleeves for drilled-in-place anchors.

2.6 FABRICATION, GENERAL

A. Interior Woodwork Grade: Provide Premium grade interior woodwork complying with the 
referenced quality standard.

B. Wood Moisture Content: Comply with requirements of referenced quality standard for wood 
moisture content in relation to ambient relative humidity during fabrication and in installation 
areas.

C. Sand fire-retardant-treated wood lightly to remove raised grain on exposed surfaces before 
fabrication.

D. Fabricate woodwork to dimensions, profiles, and details indicated. Ease edges to radius 
indicated for the following:
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1. Corners of Cabinets and Edges of Solid-Wood (Lumber) Members 3/4-Inch-Thick or 
Less: 1/16 inch.

2. Edges of Rails and Similar Members More Than 3/4-Inch-Thick: 1/8 inch.
3. Corners of Cabinets and Edges of Solid-Wood (Lumber) Members and Rails: 1/16 inch.

E. Complete fabrication, including assembly, finishing, application of high-pressure laminate finish, 
and hardware application, to maximum extent possible, before shipment to Project site. 
Disassemble components only as necessary for shipment and installation. Where necessary for 
fitting at site, provide ample allowance for scribing, trimming, and fitting.

F. Notify Architect seven days in advance of the dates and times woodwork fabrication will be 
complete.

1. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled. 
Install dowels, screws, bolted connectors, and other fastening devices that can be 
removed after trial fitting. Verify that various parts fit as intended and check 
measurements of assemblies against field measurements indicated on Shop Drawings 
before disassembling for shipment.

G. Shop cut openings, to maximum extent possible, to receive hardware, appliances, plumbing 
fixtures, electrical work, and similar items. Locate openings accurately and use templates or 
roughing-in diagrams to produce accurately sized and shaped openings. Sand edges of cutouts 
to remove splinters and burrs.

1. Seal edges of openings in countertops with a coat of varnish.
2. Drawer Sides and Backs: Solid-hardwood lumber, stained to match species indicated for 

exposed surfaces.
3. Drawer Bottoms: Thermoset decorative overlay.

2.7 PLASTIC-LAMINATE CABINETS 

A. Quality Standard: Comply with Section 10, Version 3.1 NAAWS STANDARDS requirements for 
laminate cabinets

B. Grade: Premium.

C. AWI Type of Cabinet Construction: Flush overlay.

D. Laminate Cladding for Exposed Surfaces: High-pressure decorative laminate complying with 
the following requirements:

1. Horizontal Surfaces Other Than Tops: HGS.
2. Postformed Surfaces: HGP.
3. Vertical Surfaces: HGS.
4. Edges: PVC Edging full depth of edge. 3 mm thickness in color to match plastic laminate 

selected.

E. Component Construction:

1. Toe Kicks: Fixed cabinet bases shall be constructed of 3/4 inch exterior grade oriented 
strand board with 2 x 4 fir stringers. Bases shall be leveled and anchored to the floor in 
continuing lengths to ensure straight and true lines of casework. Rubber, vinyl or other 
finished base shall be furnished and installed by other.
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2. Case Body:

a. Ends: Case ends shall be 3/4 inch thermo-fused polyester overlay laminated on 
high quality exterior grade plywood bonded with exterior grade adhesives and 
hardboard faces. Exposed edges shall be edged with 3mm PVC edge-banding. 
Holes shall be drilled for adjust shelf supports at 32mm (1-1/4") center.

b. Cabinet Top and Bottom:

1) Base and tall cabinet top and bottom shall be:

a) 3/4-inch thick with polyester overlay laminated. High quality exterior 
grade plywood bonded with exterior grade adhesive and hardboard 
faces. The finish surface is of high quality thermo-fused polyester 
overlay.

b) Wall cabinet top and bottom shall be 1-inch thick for cabinets 36-1/2 
inches wide fused polyester overlay lamination high quality exterior 
grade plywood bonded with exterior grade adhesives and hardboard 
faces.

c. All exposed edges shall be banded with 3mm PVC edge.
d. Adjustable Shelves:

1) Adjustable shelves shall be 1-inch thermo-fused polyester overlay laminated 
on high quality exterior grade plywood bonded with exterior grade adhesives 
and hardboard faces both sides, for shelves up to 36 inches in width, and 1- 
1/4 inches thick for shelves over 36 inches in width.

2) All exposed edges shall be banded with 3mm PVC.
3) All shelves to be adjustable on 1-1/4 inch centers.
4) No particle board product accepted.
5) Veneer core plywood as specified in Cores paragraph "Simpson Plyron" or 

approved equal by Owner.

3. Cabinet Back:

a. Cabinet backs shall be 1/4-inch thick pre-finished hardboard for use in cabinets 
with or without doors and shall be recessed into ends and side.

b. Exposed back shall be 3/4-inch thermo-fused polyester overlay laminated on high 
quality exterior grade plywood bonded with exterior grade adhesives and 
hardboard faces.

4. Doors and Drawer Fronts:

a. Plastic laminate doors and drawer fronts shall be 3/4-inch thick for all hinged and 
sliding doors with vertical grade high pressure plastic laminate exterior face and 
color cabinet liner on interior face. Core material is to be 11/16-inch high quality 
exterior grade plywood bonded with exterior grade adhesives and hardboard faces.

5. Drawers:

a. Drawer box side, backs, and sub-fronts shall be thermo-fused polyester overlay 
laminated on high quality exterior grade plywood bonded with exterior grade 
adhesives and hardboard faces and exposed top edges shall be banded with 0.020 
thick PVC.

b. Drawer bottom shall be 1/4 inch thick pre-finished hardboard recessed into the 
sides, back and front.
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c. Drawer fronts shall be mounted with an adjusting mechanism to allow full 
adjustability and alignment in field.

F. Colors, Patterns, and Finishes: Provide materials and products that result in colors and textures 
of exposed laminate surfaces complying with the following requirements:

1. Match Architect's samples selected from full range of Manufacturers products. Selections 
may be considered above standard grade for manufacturers with multi-tiered pricing.

2.8 SOLID SURFACING COUNTERTOPS

A. Quality Standard: Comply with AWI Section 11 of NAAWS STANDARDS requirements for 
countertops.

1. Premium Grade

B. Basis-of-Design Products: Subject to compliance with requirements, provide the Basis-of-
Design products indicated in the Finish Schedule, or comparable approved products by one of 
the following manufacturers:

1. Cambria 

C. Solid-Surfacing-Material Thickness: 1/2-inch.

D. Fabricate tops in one piece with shop-applied edges, unless otherwise indicated. Comply with 
solid-surfacing-material manufacturer's written recommendations for adhesives, sealers, 
fabrication, and finishing.

2.9 SHOP FINISHING

A. Quality Standard: Comply with AWI/AWS Section 5, unless otherwise indicated.

B. Preparations for Finishing: Comply with referenced quality standard for sanding, filling 
countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing 
architectural woodwork, as applicable to each unit of work.

1. Backpriming: Apply one coat of sealer or primer, compatible with finish coats, to 
concealed surfaces of woodwork. Apply two coats to end-grain surfaces. Concealed 
surfaces of plastic-laminate-clad woodwork do not require backpriming when surfaced 
with plastic laminate, backing paper, or thermoset decorative overlay.

PART 3 - EXECUTION

3.1 PREPARATION

A. Condition woodwork to average prevailing humidity conditions in installation areas before 
installation.

B. Before installing architectural woodwork, examine shop-fabricated work for completion and 
complete work as required, including removal of packing and backpriming.
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3.2 INSTALLATION

A. Quality Standard: Install woodwork to comply with AWI Section 1700 for the same grade 
specified in Part 2 of this Section for type of woodwork involved.

B. Install woodwork level, plumb, true, and straight. Shim as required with concealed shims. Install 
level and plumb (including tops) to a tolerance of 1/8 inch in 96 inches.

C. Scribe and cut woodwork to fit adjoining work and refinish cut surfaces and repair damaged 
finish at cuts.

D. Fire-Retardant-Treated Wood: Handle, store, and install fire-retardant-treated wood to comply 
with recommendations of chemical treatment manufacturer, including those for adhesives used 
to install woodwork.

E. Anchor woodwork to anchors or blocking built in or directly attached to substrates. Secure with 
countersunk, concealed fasteners and blind nailing as required for complete installation. Use 
fine finishing nails or finishing screws for exposed fastening, countersunk and filled flush with 
woodwork and matching final finish if transparent finish is indicated.

F. Cabinets: Install without distortion so doors and drawers fit openings properly and are 
accurately aligned. Adjust hardware to center doors and drawers in openings and to provide 
unencumbered operation. Complete installation of hardware and accessory items as indicated.

1. Install cabinets with no more than 1/8 inch in 96-inch sag, bow, or other variation from a 
straight line.

2. Fasten wall cabinets through back, near top and bottom, at ends and not more than 16 
inches o.c. with No. 10 wafer-head sheet metal screws through metal backing or metal 
framing behind wall finish, toggle bolts through backing or framing behind wall finish.

G. Countertops: Anchor securely by screwing through corner blocks of base cabinets or other 
supports into underside of countertop.

1. Install countertops with no more than 1/8 inch in 96-inch sag, bow, or other variation from 
a straight line.

2. Secure backsplashes to tops with concealed metal brackets at 16 inches o.c. and to walls 
with adhesive.

3. Caulk space between backsplash and wall with sealant specified in Section 079200 
"Joint Sealants."

4. Align adjacent solid-surfacing-material countertops and form seams to comply with 
manufacturer's written recommendations using adhesive in color to match countertop. 
Carefully dress joints smooth, remove surface scratches, and clean entire surface.

3.3 ADJUSTING AND CLEANING

A. Repair damaged and defective woodwork, where possible, to eliminate functional and visual 
defects; where not possible to repair, replace woodwork. Adjust joinery for uniform appearance.

B. Clean, lubricate, and adjust hardware.

C. Clean woodwork on exposed and semiexposed surfaces. Touch up shop-applied finishes to 
restore damaged or soiled areas. 
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3.4 HARDWARE AND ACCESSORY SCHEDULE

A. The following items are identified by manufacturer in order to establish quality standards and 
functional intent. Other manufacturers are acceptable provided their products are comparable 
(as judged by the Architect) to those specified.

ITEM PRODUCT IDENTIFICATION LOCATION
Hinges Blum 170 w/ mounting plate Swing doors
Drawer Slide Blum 230E, 100-lb. Drawers
Adj. shelf brackets KV 185 dbl slot Wall mounted shelving
Adj. shelf standards KV 185 Wall mounted shelving
Adj. shelf support brackets KV 346 Shelves in casework
Pulls 3-1/2 inch center to center wire pulls; 

EPCO, Futaba or Rockford Process Control 
(RPC)

Drawers and swing doors.

Wire grommets Doug Mocket 2-1/2 inch diameter, Clr 
anodized finish 

Countertops and work surfaces 
where indicated.

END OF SECTION 064024
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SECTION 079200 - JOINT SEALANTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Nonstaining silicone joint sealants.
2. Mildew-resistant joint sealants.
3. Butyl joint sealants.
4. Latex joint sealants.

B. Related Requirements:

1. Section  079219 "Acoustical Joint Sealants" for sealing joints in sound-rated construction.

1.3 ACTION SUBMITTALS

A. Product Data: For each joint-sealant product.

B. Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured sealants 
showing the full range of colors available for each product exposed to view.

C. Samples for Verification: For each kind and color of joint sealant required, provide Samples with 
joint sealants in 1/2-inch-wide joints formed between two 6-inch-long strips of material matching 
the appearance of exposed surfaces adjacent to joint sealants.

D. Joint-Sealant Schedule: Include the following information:

1. Joint-sealant application, joint location, and designation.
2. Joint-sealant manufacturer and product name.
3. Joint-sealant formulation.
4. Joint-sealant color.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified testing agency.

B. Product Test Reports: For each kind of joint sealant, for tests performed by manufacturer and 
witnessed by a qualified testing agency.

C. Preconstruction Laboratory Test Reports: From sealant manufacturer, indicating the following:
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1. Materials forming joint substrates and joint-sealant backings have been tested for 
compatibility and adhesion with joint sealants.

2. Interpretation of test results and written recommendations for primers and substrate 
preparation are needed for adhesion.

D. Preconstruction Field-Adhesion-Test Reports: Indicate which sealants and joint preparation 
methods resulted in optimum adhesion to joint substrates based on testing specified in 
"Preconstruction Testing" Article.

E. Field-Adhesion-Test Reports: For each sealant application tested.

F. Sample Warranties: For special warranties.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: An authorized representative who is trained and approved by 
manufacturer.

B. Product Testing: Test joint sealants using a qualified testing agency.

1. Testing Agency Qualifications: Qualified according to ASTM C 1021 to conduct the 
testing indicated.

1.6 FIELD CONDITIONS

A. Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F.

2. When joint substrates are wet.
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated.
4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates.

1.7 WARRANTY

A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not 
comply with performance and other requirements specified in this Section within specified 
warranty period.

1. Warranty Period: Two years from date of Substantial Completion.

B. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or 
replace those joint sealants that do not comply with performance and other requirements 
specified in this Section within specified warranty period.

1. Warranty Period: 20 years from date of Substantial Completion.

C. Special warranties specified in this article exclude deterioration or failure of joint sealants from 
the following:
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1. Movement of the structure caused by stresses on the sealant exceeding sealant 
manufacturer's written specifications for sealant elongation and compression.

2. Disintegration of joint substrates from causes exceeding design specifications.
3. Mechanical damage caused by individuals, tools, or other outside agents.
4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants.

PART 2 - PRODUCTS

2.1 JOINT SEALANTS, GENERAL

A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as 
demonstrated by joint-sealant manufacturer, based on testing and field experience.

B. VOC Content: Verify sealants and sealant primers comply with the following:

1. Architectural sealants have a VOC content of 250 g/L or less.
2. Sealants and sealant primers for nonporous substrates have a VOC content of 250 g/L or 

less.
3. Sealants and sealant primers for porous substrates have a VOC content of 775 g/L or 

less.

C. Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range.

2.2 NONSTAINING SILICONE JOINT SEALANTS

A. Nonstaining Joint Sealants: No staining of substrates when tested according to ASTM  C  1248.

B. Silicone, Nonstaining, S, NS, 100/50, T, NT: Nonstaining, single-component, nonsag, plus   100 
percent and minus  50 percent movement capability, traffic- and nontraffic-use, neutral-curing 
silicone joint sealant; ASTM  C  920, Type  S, Grade  NS, Class  100/50, Uses  T and NT.

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. Dow Corning Corporation; 790.
b. GE Construction Sealants; Momentive Performance Materials Inc.; Silpruf 

SCS2700.
c. Pecora Corporation; 890.
d. Tremco Incorporated; Spectrem 1.

2.3 MILDEW-RESISTANT JOINT SEALANTS

A. Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with fungicide 
to prevent mold and mildew growth.

B. Silicone, Mildew Resistant, Acid Curing, S, NS, 25, NT: Mildew-resistant, single-component, 
nonsag, plus 25 percent and minus 25 percent movement capability, nontraffic-use, acid-curing 
silicone joint sealant; ASTM C 920, Type S, Grade NS, Class 25, Use NT.
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1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. Dow Corning Corporation; 786-M White.
b. GE Construction Sealants; Momentive Performance Materials Inc.; 

SCS1700 Sanitary.
c. May National Associates, Inc., a subsidiary of Sika Corporation U.S.; Bondaflex 

Sil 100 WF.
d. Tremco Incorporated; Tremsil  200.

2.4 BUTYL JOINT SEALANTS

A. Butyl-Rubber-Based Joint Sealants: ASTM C 1311.

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. Bostik, Inc.; Chem-Calk 300.
b. Pecora Corporation; BC-158.

2.5 LATEX JOINT SEALANTS

A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. BASF Construction Chemicals - Building Systems; Sonolac.
b. Pecora Corporation; AC-20.
c. Tremco Incorporated; Tremflex 834.

2.6 JOINT-SEALANT BACKING

A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, 
primers, and other joint fillers; and approved for applications indicated by sealant manufacturer 
based on field experience and laboratory testing.

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

a. BASF Construction Chemicals - Building Systems.
b. Construction Foam Products, a division of Nomaco, Inc.

B. Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a surface skin) 
Type O (open-cell material) Type B (bicellular material with a surface skin) or any of the 
preceding types, as approved in writing by joint-sealant manufacturer for joint application 
indicated, and of size and density to control sealant depth and otherwise contribute to 
producing optimum sealant performance.
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C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint 
surfaces at back of joint. Provide self-adhesive tape where applicable.

2.7 MISCELLANEOUS MATERIALS

A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 
tests and field tests.

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants 
and sealant backing materials, free of oily residues or other substances capable of staining or 
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 
promote optimum adhesion of sealants to joint substrates.

C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions affecting 
performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to 
comply with joint-sealant manufacturer's written instructions and the following requirements:

1. Remove all foreign material from joint substrates that could interfere with adhesion of 
joint sealant, including dust, paints (except for permanent, protective coatings tested and 
approved for sealant adhesion and compatibility by sealant manufacturer), old joint 
sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost.

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 
combination of these methods to produce a clean, sound substrate capable of developing 
optimum bond with joint sealants. Remove loose particles remaining after cleaning 
operations above by vacuuming or blowing out joints with oil-free compressed air. Porous 
joint substrates include the following:

a. Concrete.
b. Unglazed surfaces of ceramic tile.

3. Remove laitance and form-release agents from concrete.
4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 
sealants. Nonporous joint substrates include the following:

SLCDA-GSA NOAA-NWS BUILDING TI RENOVATIONS    MHTN PROJECT NO. 2023573 

CONSTRUCTION DOCUMENTS -BID SET         02 MAY 2024 



SLCDA-GSA NOAA-NWS BUILDING TI RENOVATIONS   MHTN PROJECT NO. 2023573
100% REVIEW SET      30 JANUARY 2024

JOINT SEALANTS 079200 - 6

a. Metal.
b. Glass.
c. Porcelain enamel.
d. Glazed surfaces of ceramic tile.

B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as 
indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to 
comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-
sealant bond; do not allow spillage or migration onto adjoining surfaces.

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 
adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 
by cleaning methods required to remove sealant smears. Remove tape immediately after 
tooling without disturbing joint seal.

3.3 INSTALLATION OF JOINT SEALANTS

A. General: Comply with joint-sealant manufacturer's written installation instructions for products 
and applications indicated, unless more stringent requirements apply.

B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated.

C. Install sealant backings of kind indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint 
widths that allow optimum sealant movement capability.

1. Do not leave gaps between ends of sealant backings.
2. Do not stretch, twist, puncture, or tear sealant backings.
3. Remove absorbent sealant backings that have become wet before sealant application, 

and replace them with dry materials.

D. Install bond-breaker tape behind sealants where sealant backings are not used between 
sealants and backs of joints.

E. Install sealants using proven techniques that comply with the following and at the same time 
backings are installed:

1. Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses in each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability.

F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing 
begins, tool sealants according to requirements specified in subparagraphs below to form 
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 
contact and adhesion of sealant with sides of joint.

1. Remove excess sealant from surfaces adjacent to joints.
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces.
3. Provide concave joint profile per Figure 8A in ASTM C 1193 unless otherwise indicated.
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3.4 FIELD QUALITY CONTROL

A. Evaluation of Field-Adhesion: Sealants not evidencing noncompliance with indicated 
requirements will be considered satisfactory. Remove sealants that fail to adhere to joint 
substrates during or fail to comply with other requirements. 

3.5 CLEANING

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by 
methods and with cleaning materials approved in writing by manufacturers of joint sealants and 
of products in which joints occur.

3.6 PROTECTION

A. Protect joint sealants during and after curing period from contact with contaminating 
substances and from damage resulting from construction operations or other causes so 
sealants are without deterioration or damage at time of Substantial Completion. If, despite such 
protection, damage or deterioration occurs, cut out, remove, and repair damaged or 
deteriorated joint sealants immediately so installations with repaired areas are indistinguishable 
from original work.

3.7 JOINT-SEALANT SCHEDULE

A. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces.

1. Joint Locations:

a. Building standard unless location complies with locations described in 3.7B, C, or 
D.

2. Joint Sealant: Silicone, nonstaining, S, NS, 100/50, T, NT.
3. Joint-Sealant Color: Clear

B. Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and horizontal 
nontraffic surfaces.

1. Joint Locations:

a. Joints between plumbing fixtures and adjoining walls, floors, and counters.
b. Tile control and expansion joints where indicated.
c. Other joints as indicated on Drawings.

2. Joint Sealant: Silicone, mildew resistant, acid curing, S, NS, 25, NT.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.

C. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces 
not subject to significant movement.

1. Joint Locations:

a. Perimeter joints between interior wall surfaces and frames of interior doors and 
windows.
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b. Joints between walls and casework and where backsplashes meet vertical 
surfaces.

c. Other joints as indicated on Drawings.

2. Joint Sealant: Acrylic latex.

END OF SECTION 079200
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SECTION 079219 - ACOUSTICAL JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes acoustical joint sealants. 

B. Related Requirements: 

1. Section 079200 "Joint Sealants" for elastomeric, latex, and butyl-rubber-based joint 
sealants for non-acoustical applications. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each acoustical joint sealant. 

B. Acoustical-Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: For each kind of acoustical joint sealant, for tests performed by 
manufacturer and witnessed by a qualified testing agency. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Provide acoustical joint-sealant products that effectively reduce airborne sound transmission 
through perimeter joints and openings in building construction, as demonstrated by testing 
representative assemblies according to ASTM E 90. 

2.2 ACOUSTICAL JOINT SEALANTS 

A. Acoustical Sealant for Concealed Joints: Manufacturer's standard nonsag, nondrying, 
nonhardening, nonskinning, nonstaining, gunnable, synthetic-rubber acoustical sealant. 
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1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Pecora Corporation.  
b. Serious Energy Inc.  

2.3 MISCELLANEOUS MATERIALS 

A. Primer: Material recommended by acoustical-joint-sealant manufacturer where required for 
adhesion of sealant to joint substrates. 

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants 
and sealant backing materials, free of oily residues or other substances capable of staining or 
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 
promote optimum adhesion of sealants to joint substrates. 

C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive acoustical joint sealants, with Installer present, for 
compliance with requirements for joint configuration, installation tolerances, and other 
conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing acoustical joint 
sealants to comply with joint-sealant manufacturer's written instructions. 

B. Joint Priming: Prime joint substrates where recommended by acoustical-joint-sealant 
manufacturer. Apply primer to comply with joint-sealant manufacturer's written instructions. 
Confine primers to areas of joint-sealant bond; do not allow spillage or migration onto adjoining 
surfaces. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 
adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 
by cleaning methods required to remove sealant smears. Remove tape immediately after 
tooling without disturbing joint seal. 

3.3 INSTALLATION OF ACOUSTICAL JOINT SEALANTS 

A. Comply with acoustical joint-sealant manufacturer's written installation instructions unless more 
stringent requirements apply. 
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B. STC-Rated Assemblies: Seal construction at perimeters, behind control joints, and at openings 
and penetrations with a continuous bead of acoustical joint sealant. Install acoustical joint 
sealants at both faces of partitions, at perimeters, and through penetrations. Comply with ASTM 
C 919, ASTM C 1193, and manufacturer's written recommendations for closing off sound-
flanking paths around or through assemblies, including sealing partitions to underside of floor 
slabs above acoustical ceilings. 

C. Acoustical Ceiling Areas: Apply acoustical joint sealant at perimeter edge moldings of 
acoustical ceiling areas in a continuous ribbon concealed on back of vertical legs of moldings 
before they are installed. 

3.4 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by 
methods and with cleaning materials approved in writing by manufacturers of acoustical joint 
sealants and of products in which joints occur. 

3.5 PROTECTION 

A. Protect acoustical joint sealants during and after curing period from contact with contaminating 
substances and from damage resulting from construction operations or other causes so 
sealants are without deterioration or damage at time of Substantial Completion. If, despite such 
protection, damage or deterioration occurs, cut out, remove, and repair damaged or 
deteriorated acoustical joint sealants immediately so installations with repaired areas are 
indistinguishable from original work. 

END OF SECTION 079219 
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SECTION 081113 - HOLLOW METAL FRAMES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes:

1. Interior standard steel door frames.

B. Related Requirements:

1.  Section 087100 "Door Hardware" for door hardware for hollow-metal doors.

1.3 DEFINITIONS

A. Minimum Thickness: Minimum thickness of base metal without coatings according to NAAMM-
HMMA 803 or ANSI/SDI A250.8.

1.4 COORDINATION

A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates, 
and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 
items with integral anchors. Deliver such items to Project site in time for installation.

B. Coordinate requirements for installation of door hardware, electrified door hardware, and access 
control and security systems.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, core descriptions, fire-resistance 
ratings, temperature-rise ratings, and finishes.

B. Sustainable Design Submittals:

1. Product Data: For recycled content, indicating postconsumer and pre-consumer recycled 
content and cost.

C. Shop Drawings: Include the following:

1. Elevations of each frame type.

SLCDA-GSA NOAA-NWS BUILDING TI RENOVATIONS    MHTN PROJECT NO. 2023573 

CONSTRUCTION DOCUMENTS -BID SET         02 MAY 2024 



SLCDA-GSA NOAA-NWS BUILDING TI RENOVATIONS   MHTN PROJECT NO. 2023573
100% REVIEW SET 30 JANUARY 2024

HOLLOW METAL DOOR FRAMES 081113 - 2

2. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
3. Locations of reinforcement and preparations for hardware.
4. Details of each different wall opening condition.
5. Details of electrical raceway and preparation for electrified hardware, access control 

systems, and security systems.
6. Details of anchorages, joints, field splices, and connections.
7. Details of accessories.
8. Details of moldings, removable stops, and glazing.

D. Samples for Initial Selection: For hollow-metal frames with factory-applied color finishes.

E. Samples for Verification:

1. Finishes: For each type of exposed finish required, prepared on Samples of not less than 
3 by 5 inches.

2. Fabrication: Prepare Samples approximately 12 by 12 inches to demonstrate compliance 
with requirements for quality of materials and construction:

a. Frames: Show profile, corner joint, floor and wall anchors, and silencers. Include 
separate section showing fixed hollow-metal panels and glazing if applicable.

F. Product Schedule: For hollow-metal frames, prepared by or under the supervision of supplier, 
using same reference numbers for details and openings as those on Drawings. Coordinate with 
final door hardware schedule.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver hollow-metal frames palletized, packaged, or crated to provide protection during transit 
and Project-site storage. Do not use non-vented plastic.

1. Provide additional protection to prevent damage to factory-finished units.

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded 
to jambs and mullions.

C. Store hollow-metal frames vertically under cover at Project site with head up. Place on minimum 
4-inch-high wood blocking. Provide minimum 1/4-inch space between each stacked door to permit 
air circulation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

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

1. Ceco Door; ASSA ABLOY.
2. Curries Company; ASSA ABLOY.
3. Republic Doors and Frames.
4. Steelcraft; an Allegion brand.
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2.2 INTERIOR STANDARD STEEL FRAMES

A. Construct hollow-metal doors and frames to comply with standards indicated for materials, 
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as 
specified.

B. Heavy-Duty Frames: ANSI/SDI A250.8, Level 2; ANSI/SDI A250.4, Level B.

1. Frames:

a. Materials:  Uncoated steel sheet, minimum thickness of 0.053 inch.
b. Sidelite Frames: Fabricated from same thickness material as adjacent door frame.
c. Construction:  Full profile welded.

2. Exposed Finish:  Prime.

2.3 FRAME ANCHORS

A. Jamb Anchors:

1. Type: Anchors of minimum size and type required by applicable door and frame standard, 
and suitable for performance level indicated.

2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames with 
no floor anchor. Provide one additional anchor for each 24 inches of frame height above 7 
feet.

3. Post-installed Expansion Anchor: Minimum 3/8-inch-diameter bolts with expansion shields 
or inserts, with manufacturer's standard pipe spacer.

B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor.

C. Material: ASTM A879/A879M, Commercial Steel (CS), 04Z coating designation; mill 
phosphatized.

2.4 MATERIALS

A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; suitable for 
exposed applications.

B. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B.

C. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A153/A153M.

D. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application indicated, 
fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching 
hollow-metal frames of type indicated.

E. Mineral-Fiber Insulation: ASTM C665, Type I (blankets without membrane facing); consisting of 
fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-developed 
indexes of 25 and 50, respectively; passing ASTM E136 for combustion characteristics.
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2.5 FABRICATION

A. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations 
require multiple sections. Where frames are fabricated in sections, provide alignment plates or 
angles at each joint, fabricated of metal of same or greater thickness as frames.

1. Sidelite Frames: Provide closed tubular members with no visible face seams or joints, 
fabricated from same material as door frame. Fasten members at crossings and to jambs 
by welding.

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 
unless otherwise indicated.

3. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers as 
follows. Keep holes clear during construction.

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers.

B. Hardware Preparation: Factory prepare hollow-metal frames to receive templated mortised 
hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, and tapping 
according to ANSI/SDI A250.6, the Door Hardware Schedule, and templates.

1. Reinforce frames to receive non-templated, mortised, and surface-mounted door 
hardware.

2. Comply with BHMA A156.115 for preparing hollow-metal frames for hardware.

2.6 STEEL FINISHES

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer 
complying with ANSI/SDI A250.10; recommended by primer manufacturer for substrate; 
compatible with substrate and field-applied coatings despite prolonged exposure.

PART 3 - EXECUTION

3.1 PREPARATION

A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, 
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed 
faces. Touch up factory-applied finishes where spreaders are removed.

B. Drill and tap doors and frames to receive non-templated, mortised, and surface-mounted door 
hardware.

3.2 INSTALLATION

A. Install hollow-metal frames plumb, rigid, properly aligned, and securely fastened in place. Comply 
with approved Shop Drawings and with manufacturer's written instructions.

B. Hollow-Metal Frames: Comply with ANSI/SDI A250.11.
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1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 
anchors are set. After wall construction is complete, remove temporary braces without 
damage to completed Work.

a. Where frames are fabricated in sections, field splice at approved locations by 
welding face joint continuously; grind, fill, dress, and make splice smooth, flush, and 
invisible on exposed faces. Touch-up finishes.

b. Install frames with removable stops located on secure side of opening.
2. Floor Anchors: Secure with post installed expansion anchors.

a. Floor anchors may be set with power-actuated fasteners instead of post installed 
expansion anchors if so indicated and approved on Shop Drawings.

3. Solidly pack mineral-fiber insulation inside frames.
4. Installation Tolerances: Adjust hollow-metal frames to the following tolerances:

a. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees 
from jamb perpendicular to frame head.

b. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel 
to plane of wall.

c. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs on 
parallel lines, and perpendicular to plane of wall.

d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor.

3.3 REPAIR

A. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime 
coat and apply touchup of compatible air-drying, rust-inhibitive primer.

B. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint 
according to manufacturer's written instructions.

END OF SECTION 081113
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SECTION 081416 - FLUSH WOOD DOORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Five-ply flush wood veneer-faced doors for transparent finish.
2. Factory finishing flush wood doors.
3. Factory fitting flush wood doors to frames and factory machining for hardware.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product, including the following:

1. Door core materials and construction.
2. Door edge construction
3. Door face type and characteristics.
4. Door louvers.
5. Door trim for openings.
6. Factory-machining criteria.
7. Factory- finishing specifications.

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type of door; 
construction details not covered in Product Data; and the following:

1. Door schedule indicating door location, type, size, fire protection rating, 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. Dimensions and locations of blocking for hardware attachment.
5. Dimensions and locations of mortises and holes for hardware.
6. Clearances and undercuts.
7. Requirements for veneer matching.
8. Doors to be factory finished and application requirements.

C. Samples for Initial Selection: For factory-finished doors.

D. Samples for Verification:

SLCDA-GSA NOAA-NWS BUILDING TI RENOVATIONS    MHTN PROJECT NO. 2023573 

CONSTRUCTION DOCUMENTS -BID SET         02 MAY 2024 



SLCDA-GSA NOAA-NWS BUILDING TI RENOVATIONS  MHTN PROJECT NO. 2023573
100% REVIEW SET      30 JANUARY 2024

FLUSH WOOD DOORS 081416 - 2

1. Factory finishes applied to actual door face materials, approximately 8 by 10 inches, for 
each material and finish. For each wood species and transparent finish, provide set of three 
Samples showing typical range of color and grain to be expected in finished Work.

2. Corner sections of doors, approximately 8 by 10 inches, with door faces and edges 
representing actual materials to be used.

1.5 INFORMATIONAL SUBMITTALS

A. Sample Warranty: For special warranty.

1.6 QUALITY ASSURANCE

1.7 DELIVERY, STORAGE, AND HANDLING

A. Comply with requirements of referenced standard and manufacturer's written instructions.

B. Package doors individually in plastic bags or cardboard cartons.

C. Mark each door on top and bottom rail with opening number used on Shop Drawings.

1.8 FIELD CONDITIONS

A. Environmental Limitations: Do not deliver or install doors until spaces are enclosed and 
weathertight, wet-work in spaces is complete and dry, and HVAC system is operating and 
maintaining temperature and relative humidity at levels designed for building occupants for the 
remainder of construction period.

1.9 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace doors that fail in materials or 
workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Delamination of veneer.
b. Warping (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section.
c. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch 

span.

2. Warranty shall also include installation and finishing that may be required due to repair or 
replacement of defective doors.

3. Warranty Period for Solid-Core Interior Doors: Life of installation.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations: Obtain flush wood doors from single manufacturer.

2.2 FLUSH WOOD DOORS, GENERAL

A. Quality Standard: In addition to requirements specified, comply with ANSI/WDMA I.S. 1A.

1. The Contract Documents contain requirements that are more stringent than the referenced 
quality standard. Comply with the Contract Documents in addition to those of the 
referenced quality standard.

2.3 SOLID-CORE FIVE-PLY FLUSH WOOD VENEER-FACED DOORS FOR TRANSPARENT 
FINISH

A. Interior Doors:

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

a. Eggers Industries.
b. Masonite Architectural.
c. Oshkosh Door Company.
d. VT Industries Inc.

2. Performance Grade: ANSI/WDMA I.S. 1A Extra Heavy Duty.
3. ANSI/WDMA I.S. 1A Grade:  Premium.
4. Faces: Single-ply wood veneer not less than 1/50 inch thick.

a. Species:  Select white maple.  Match existing
b. Cut:  Plain sliced (flat sliced).  Match existing
c. Match between Veneer Leaves:  Book match.
d. Assembly of Veneer Leaves on Door Faces:  Running match.
e. Pair and Set Match: Provide for doors hung in same opening or separated only by 

mullions.
f. Room Match: Match door faces within each separate room or area of building. 

Corridor-door faces do not need to match where they are separated by 10 feet or 
more.

5. Exposed Vertical Edges:  Applied wood edges of same species as faces and covering 
edges of crossbands - Architectural Woodwork Standards edge Type D.

a. Fire-Rated Single Doors: Provide edge construction with intumescent seals 
concealed by outer stile. Comply with specified requirements for exposed vertical 
edges.

b. Fire-Rated Pairs of Doors: Provide fire-retardant stiles that are listed and labeled for 
applications indicated without formed-steel edges and astragals. Provide stiles with 
concealed intumescent seals. Comply with specified requirements for exposed 
edges.
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c. Mineral-Core Doors: At hinge stiles, provide laminated-edge construction with 
improved screw-holding capability and split resistance. Comply with specified 
requirements for exposed edges.

1) Screw-Holding Capability:  550 lbf in accordance with WDMA T.M. 10.

6. Core for Non-Fire-Rated Doors:

a. ANSI A208.1, Grade LD-2 particleboard.

1) Blocking: Provide wood blocking in particleboard-core doors as follows:

a) 5-inch top-rail blocking, in doors indicated to have closers.
b) 5-inch bottom-rail blocking, in exterior doors and doors indicated to 

have kick, mop, or armor plates.

2) Provide doors with glued-wood-stave or WDMA I.S. 10 structural-composite-
lumber cores instead of particleboard cores for doors scheduled to receive 
exit devices in Section 087100 "Door Hardware."

7. Construction: Five plies, hot-pressed bonded (vertical and horizontal edging is bonded to 
core), with entire unit abrasive planed before veneering.

2.4 FABRICATION

A. Factory fit doors to suit frame-opening sizes indicated.

1. Comply with clearance requirements of referenced quality standard for fitting unless 
otherwise indicated.

2. Comply with NFPA 80 requirements for fire-rated doors.

B. Factory machine doors for hardware that is not surface applied.

1. Locate hardware to comply with DHI-WDHS-3.
2. Comply with final hardware schedules, door frame Shop Drawings, ANSI/BHMA-156.115-

W, and hardware templates.
3. Coordinate with hardware mortises in metal frames, to verify dimensions and alignment 

before factory machining.

2.5 FACTORY FINISHING

A. Comply with referenced quality standard for factory finishing.

1. Complete fabrication, including fitting doors for openings and machining for hardware that 
is not surface applied, before finishing.

2. Finish faces, all four edges, edges of cutouts, and mortises.
3. Stains and fillers may be omitted on top and bottom edges, edges of cutouts, and mortises.

B. Factory finish doors.
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C. Transparent Finish:

1. ANSI/WDMA I.S. 1A Grade:  Premium.
2. Finish: ANSI/WDMA I.S. 1A TR-6 Catalyzed Polyurethane.
3. Staining:  As selected by Architect from manufacturer's full range.
4. Effect:  Filled finish.
5. Sheen:  Satin.
6. Core and Shell Finish: Adjust as required to match finish on doors in Core and Shell 

package.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine doors and installed door frames, with Installer present, before hanging doors.

1. Verify that installed frames comply with indicated requirements for type, size, location, and 
swing characteristics and have been installed with level heads and plumb jambs.

2. Reject doors with defects.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Hardware: For installation, see Section 087100 "Door Hardware."

B. Install doors to comply with manufacturer's written instructions and referenced quality standard, 
and as indicated.

C. Factory-Fitted Doors: Align in frames for uniform clearance at each edge.

D. Factory-Finished Doors: Restore finish before installation if fitting or machining is required at 
Project site.

3.3 ADJUSTING

A. Operation: Rehang or replace doors that do not swing or operate freely.

B. Finished Doors: Replace doors that are damaged or that do not comply with requirements. Doors 
may be repaired or refinished if Work complies with requirements and shows no evidence of repair 
or refinishing.

END OF SECTION 081416
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SECTION 087100 - DOOR HARDWARE

PART 1 - GENERAL

1.01 SUMMARY

A. Section includes:

1. Swinging Doors

B. Section excludes:

1. Windows
2. Cabinets (casework), including locks in cabinets
3. Signage
4. Toilet partitions and accessories

C. Related Sections:

1. Division 01 "General Requirements" sections for Allowances, Alternates, Owner Furnished 
Contractor Installed, Project Management and Coordination.

2. Division 06 Section ''Rough Carpentry''
3. Division 06 Section ''Finish Carpentry''
4. Division 07 Section ''Joint Sealants'' for sealant requirements applicable to threshold 

installation specified in this section.
5. Division 08 Sections:

a. ''Flush Wood Doors''

1.02 REFERENCES

A. DHI - Door and Hardware Institute

1. Sequence and Format for the Hardware Schedule
2. Recommended Locations for Builders Hardware
3. Keying Systems and Nomenclature
4. Installation Guide for Doors and Hardware

B. ANSI - American National Standards Institute

1. ANSI A117.1 – 2017 Edition – Accessible and Usable Buildings and Facilities
2. ANSI/BHMA A156.1 - A156.29, and ANSI/BHMA A156.31 - Standards for Hardware and 

Specialties
3. ANSI/BHMA A156.28 - Recommended Practices for Keying Systems
4. ANSI/WDMA I.S. 1A - Interior Architectural Wood Flush Doors
5. ANSI/SDI A250.8 - Standard Steel Doors and Frames

1.03 SUBMITTALS

A. General:

1. Submit in accordance with Conditions of Contract and Division 01 Submittal Procedures.
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B. Action Submittals:

1. Product Data: Submit technical product data for each item of door hardware, installation 
instructions, maintenance of operating parts and finish, and other information necessary to 
show compliance with requirements.

2. Door Hardware Schedule:
a. Submit concurrent with submissions of Product Data, Samples, and Shop Drawings. 

Coordinate submission of door hardware schedule with scheduling requirements of 
other work to facilitate fabrication of other work critical in Project construction 
schedule.

b. Submit under direct supervision of a Door Hardware Institute (DHI) certified 
Architectural Hardware Consultant (AHC) or Door Hardware Consultant (DHC) with 
hardware sets in vertical format as illustrated by Sequence of Format for the 
Hardware Schedule published by DHI.

c. Indicate complete designations of each item required for each opening, include:
1) Door Index: door number, heading number, and Architect's hardware set number.
2) Quantity, type, style, function, size, and finish of each hardware item.
3) Name and manufacturer of each item.
4) Fastenings and other pertinent information.
5) Location of each hardware set cross-referenced to indications on Drawings.
6) Explanation of all abbreviations, symbols, and codes contained in schedule.
7) Mounting locations for hardware.
8) Door and frame sizes and materials.
9) Degree of door swing and handing.
10) Operational Description of openings with electrified hardware covering egress, 

ingress (access), and fire/smoke alarm connections.

3. Key Schedule:
a. After Keying Conference, provide keying schedule that includes levels of keying, 

explanations of key system's function, key symbols used, and door numbers 
controlled.

b. Use ANSI/BHMA A156.28 ''Recommended Practices for Keying Systems'' as 
guideline for nomenclature, definitions, and approach for selecting optimal keying 
system.

c. Provide 3 copies of keying schedule for review prepared and detailed in accordance 
with referenced DHI publication. Include schematic keying diagram and index each 
key to unique door designations.

d. Index keying schedule by door number, keyset, hardware heading number, cross 
keying instructions, and special key stamping instructions.

e. Provide one complete bitting list of key cuts and one key system schematic illustrating 
system usage and expansion. Forward bitting list, key cuts and key system schematic 
directly to Owner, by means as directed by Owner.

f. Prepare key schedule by or under supervision of supplier, detailing Owner's final 
keying instructions for locks.

C. Informational Submittals:

1. Provide Qualification Data for Supplier, Installer and Architectural Hardware Consultant.
2. Provide Product Data:

a. Certify that door hardware approved for use on types and sizes of labeled fire-rated 
doors complies with listed fire-rated door assemblies.

b. Include warranties for specified door hardware.

D. Closeout Submittals:

1. Operations and Maintenance Data: Provide in accordance with Division 01 and include:
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a. Complete information on care, maintenance, and adjustment; data on repair and 
replacement parts, and information on preservation of finishes.

b. Catalog pages for each product.
c. Final approved hardware schedule edited to reflect conditions as installed.
d. Final keying schedule
e. Copy of warranties including appropriate reference numbers for manufacturers to 

identify project.
f. As-installed wiring diagrams for each opening connected to power, both low voltage 

and 110 volts.

E. Inspection and Testing:

1. Submit written reports to the Owner and Authority Having Jurisdiction (AHJ) of the results 
of functional testing and inspection for:
a. Fire door assemblies, in compliance with NFPA 80.
b. Required egress door assemblies, in compliance with NFPA 101.

1.04 QUALITY ASSURANCE

A. Qualifications and Responsibilities:

1. Supplier: Recognized architectural hardware supplier with a minimum of 5 years 
documented experience supplying both mechanical and electromechanical door hardware 
similar in quantity, type, and quality to that indicated for this Project.  Supplier to be 
recognized as a factory direct distributor by the manufacturer of the primary materials with 
a warehousing facility in the Project’s vicinity. Supplier to have on staff, a certified 
Architectural Hardware Consultant (AHC) or Door Hardware Consultant (DHC) available 
to Owner, Architect, and Contractor, at reasonable times during the Work for consultation.

2. Installer: Qualified tradesperson skilled in the application of commercial grade hardware 
with experience installing door hardware similar in quantity, type, and quality as indicated 
for this Project.

3. Single Source Responsibility: Obtain each type of door hardware from single 
manufacturer.

B. Certifications:

1. Accessibility Requirements:
a. Comply with governing accessibility regulations cited in ''REFERENCES'' article 

087100, 1.02.D3 herein for door hardware on doors in an accessible route. This 
project must comply with all Federal Americans with Disability Act regulations and all 
Local Accessibility Regulations.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Inventory door hardware on receipt and provide secure lock-up for hardware delivered to 
Project site. Promptly replace products damaged during shipping.

B. Tag each item or package separately with identification coordinated with final door hardware 
schedule, and include installation instructions, templates, and necessary fasteners with each 
item or package. Deliver each article of hardware in manufacturer's original packaging.

C. Maintain manufacturer-recommended environmental conditions throughout storage and 
installation periods.
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D. Provide secure lock-up for door hardware delivered to Project. Control handling and 
installation of hardware items so that completion of Work will not be delayed by hardware 
losses both before and after installation.

E. Handle hardware in manner to avoid damage, marring, or scratching. Correct, replace or 
repair products damaged during Work. Protect products against malfunction due to paint, 
solvent, cleanser, or any chemical agent.

F. Deliver keys to manufacturer of key control system for subsequent delivery to Owner.

1.06 COORDINATION

A. Coordinate layout and installation of floor-recessed door hardware with floor construction. Cast 
anchoring inserts into concrete.

B. Installation Templates: Distribute for doors, frames, and other work specified to be factory or 
shop prepared. Check Shop Drawings of other work to confirm that adequate provisions are 
made for locating and installing door hardware to comply with indicated requirements.

C. Security: Coordinate installation of door hardware, keying, and access control with Owner's 
security consultant.

D. Electrical System Roughing-In: Coordinate layout and installation of electrified door hardware 
with connections to power supplies and building safety and security systems.

1.07 WARRANTY

A. Manufacturer's standard form in which manufacturer agrees to repair or replace components 
of door hardware that fail in materials or workmanship within published warranty period.

1. Warranty does not cover damage or faulty operation due to improper installation, improper 
use or abuse.

2. Warranty Period: Beginning from date of Substantial Completion, for durations indicated in 
manufacturer's published listings.
a. Mechanical Warranty

1) Locks
a) Corbin Russwin CL3300 Series: 7 years

2) Closers
a) LCN 4000 Series: 30 years

1.08 MAINTENANCE

A. Furnish complete set of special tools required for maintenance and adjustment of hardware, 
including changing of cylinders.

B. Turn over unused materials to Owner for maintenance purposes.

PART 2 - PRODUCTS

2.01 MANUFACTURERS
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A. The Owner requires use of certain products for their unique characteristics and project 
suitability to ensure continuity of existing and future performance and maintenance standards. 
After investigating available product offerings, the Awarding Authority has elected to prepare 
proprietary specifications. These products are specified with the notation: ''No Substitute.''

1. Where ''No Substitute'' is noted, submittals and substitution requests for other products 
will not be considered.

B. Approval of alternate manufacturers and/or products other than those listed as ''Scheduled 
Manufacturer'' or ''Acceptable Manufacturers'' in the individual article for the product category 
are only to be considered by official substitution request in accordance with section 01 25 00.

C. Approval of products from manufacturers indicated in ''Acceptable Manufacturers'' is 
contingent upon those products providing all functions and features and meeting all 
requirements of scheduled manufacturer's product.

D. Where specified hardware is not adaptable to finished shape or size of members requiring 
hardware, furnish suitable types having same operation and quality as type specified, subject 
to Architect's approval.

2.02 MATERIALS

A. Fabrication

1. Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws. provide screws according to 
manufacturer’s recognized installation standards for application intended.

2. Finish exposed screws to match hardware finish, or, if exposed in surfaces of other work, 
to match finish of this other work including prepared for paint surfaces to receive painted 
finish.

3. Provide concealed fasteners wherever possible for hardware units exposed when door is 
closed. Coordinate with “Metal Doors and Frames”, “Flush Wood Doors”, “Stile and Rail 
Wood Doors” to ensure proper reinforcements. Advise the Architect where visible 
fasteners, such as thru bolts, are required.

B. Provide screws, bolts, expansion shields, drop plates and other devices necessary for 
hardware installation.

1. Where fasteners are exposed to view: Finish to match adjacent door hardware material.

2.03 HINGES

A. Manufacturers and Products:

1. Scheduled Manufacturer and Product:
a. Ives 5BB series

2. Acceptable Manufacturers and Products:
a. Per Architect's approval

B. Requirements:

1. Provide hinges conforming to ANSI/BHMA A156.1.
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2. Provide five knuckle, ball bearing hinges.
3. 1-3/4 inch (44 mm) thick doors, up to and including 36 inches (914 mm) wide:

a. Exterior: Standard weight, bronze or stainless steel, 4-1/2 inches (114 mm) high
b. Interior: Standard weight, steel, 4-1/2 inches (114 mm) high

4. 1-3/4 inch (44 mm) thick doors over 36 inches (914 mm) wide:
a. Exterior: Heavy weight, bronze/stainless steel, 5 inches (127 mm) high
b. Interior: Heavy weight, steel, 5 inches (127 mm) high

5. 2 inches or thicker doors:
a. Exterior: Heavy weight, bronze or stainless steel, 5 inches (127 mm) high
b. Interior: Heavy weight, steel, 5 inches (127 mm) high

6. Adjust hinge width for door, frame, and wall conditions to allow proper degree of opening.
7. Provide three hinges per door leaf for doors 90 inches (2286 mm) or less in height, and 

one additional hinge for each 30 inches (762 mm) of additional door height.
8. Hinge Pins: Except as otherwise indicated, provide hinge pins as follows:

a. Steel Hinges: Steel pins
b. Non-Ferrous Hinges: Stainless steel pins
c. Out-Swinging Exterior Doors: Non-removable pins
d. Out-Swinging Interior Lockable Doors: Non-removable pins
e. Interior Non-lockable Doors: Non-rising pins

9. Provide hinges with electrified options as scheduled in the hardware sets. Provide with 
number and gage of wires enough to accommodate electric function of specified 
hardware. Locate electric hinge at second hinge from bottom or nearest to electrified 
locking component. Provide mortar guard for each electrified hinge specified.

2.04 CYLINDRICAL LOCKS – GRADE 1

A. Manufacturers and Products:

1. Scheduled Manufacturer and Product:
a. Corbin Russwin CL3300 Series

2. Acceptable Manufacturers and Products:
a. No Substitute

B. Requirements:

1. Provide cylindrical locks conforming to ANSI/BHMA A156.2 Series 4000, Grade 1, and UL 
Listed for 3-hour fire doors.

2. Cylinders: Refer to ''KEYING'' article, herein.
3. Provide locks with standard 2-3/4 inches (70 mm) backset, unless noted otherwise, with 

1/2-inch latch throw. Provide proper latch throw for UL listing at pairs.
4. Provide locksets with separate anti-rotation thru-bolts, and no exposed screws.
5. Provide independently operating levers with two external return spring cassettes mounted 

under roses to prevent lever sag.
6. Provide standard ASA strikes unless extended lip strikes are necessary to protect trim.
7. Provide electrified options as scheduled in the hardware sets.
8. Lever Trim: Solid cast levers without plastic inserts and wrought roses on both sides.

a. Provide levers that return to within 1/2 inch (13 mm) of door face.
b. Lever Design: Corbin Russwin NZD.

C. Manufacturers and Products:
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1. Scheduled Manufacturer:
a. Medeco X4 Series, 7 pin

2. Acceptable Manufacturers and Products:
a. No Substitute

2.05 KEYING

A. Scheduled System:

1. Existing factory registered system:
a. Provide cylinders/cores keyed into Owner’s existing factory registered keying system. 

Comply with guidelines in ANSI/BHMA A156.28, incorporating decisions made at 
keying conference.

B. Requirements:

1. Construction Keying:
a. Replaceable Construction Cores.

1) Provide temporary construction cores replaceable by permanent cores, furnished 
in accordance with the following requirements.
a) 3 construction control keys
b) 12 construction change (day) keys.

2) Owner or Owner’s Representative will replace temporary construction cores with 
permanent cores.

2. Permanent Keying:
a. Provide permanent cylinders/cores keyed by the manufacturer according to the 

following key system.
1) Master Keying system as directed by the Owner.

b. Forward bitting list and keys separately from cylinders, by means as directed by 
Owner. Failure to comply with forwarding requirements will be cause for replacement 
of cylinders/cores involved at no additional cost to Owner.

c. Provide keys with the following features:
1) Material: Nickel silver; minimum thickness of .107-inch (2.3mm)
2) Patent Protection: Keys and blanks protected by one or more utility patent(s).
3) Geographically Exclusive: Where High Security or Security cylinders/cores are 

indicated, provide nationwide, geographically exclusive key system complying 
with the following restrictions.

d. Identification:
1) Mark permanent cylinders/cores and keys with applicable blind code for 

identification. Do not provide blind code marks with actual key cuts.
2) Identification stamping provisions must be approved by the Architect and Owner.
3) Stamp cylinders/cores and keys with Owner’s unique key system facility code as 

established by the manufacturer; key symbol and embossed or stamped with “DO 
NOT DUPLICATE” along with the “PATENTED” or patent number to enforce the 
patent protection.

4) Failure to comply with stamping requirements will be cause for replacement of 
keys involved at no additional cost to Owner.

5) Forward permanent cylinders/cores to Owner, separately from keys, by means as 
directed by Owner.

e. Quantity: Furnish in the following quantities.
1) Permanent Control Keys: 3.
2) Master Keys: 6.
3) Change (Day) Keys: 3 per cylinder/core that is keyed differently
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4) Key Blanks: Quantity as determined in the keying meeting.

2.06 KEY CONTROL SYSTEM

A. Manufacturers:

1. Scheduled Manufacturer:
a. Per Architect/Owner's request

2.07 DOOR CLOSERS

A. Manufacturers and Products:

1. Scheduled Manufacturer and Product:
a. LCN 4040XP series

2. Acceptable Manufacturers and Products:
a. No Substitute

B. Requirements:

1. Provide door closers conforming to ANSI/BHMA A156.4 Grade 1 requirements by BHMA 
certified independent testing laboratory. ISO 9000 certify closers. Stamp units with date of 
manufacture code.

2. Provide door closers with fully hydraulic, full rack and pinion action with high strength cast 
iron cylinder, and full complement bearings at shaft.

3. Cylinder Body: 1-1/2-inch (38 mm) diameter piston with 5/8-inch (16 mm) diameter double 
heat-treated pinion journal. QR code with a direct link to maintenance instructions.

4. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no seasonal 
closer adjustment for temperatures ranging from 120 degrees F to -30 degrees F.

5. Spring Power: Continuously adjustable over full range of closer sizes, and providing 
reduced opening force as required by accessibility codes and standards. Provide snap-on 
cover clip, with plastic covers, that secures cover to spring tube.

6. Hydraulic Regulation: By tamper-proof, non-critical valves, with separate adjustment for 
latch speed, general speed, and backcheck. Provide graphically labelled instructions on 
the closer body adjacent to each adjustment valve. Provide positive stop on reg valve that 
prevents reg screw from being backed out.

7. Provide closers with solid forged steel main arms and factory assembled heavy-duty 
forged forearms for parallel arm closers.

8. Pressure Relief Valve (PRV) Technology: Not permitted.
9. Finish for Closer Cylinders, Arms, Adapter Plates, and Metal Covers: Powder coating 

finish which has been certified to exceed 100 hours salt spray testing as described in 
ANSI Standard A156.4 and ASTM B117, or has special rust inhibitor (SRI).

10. Provide special templates, drop plates, mounting brackets, or adapters for arms as 
required for details, overhead stops, and other door hardware items interfering with closer 
mounting.

2.08 PROTECTION PLATES

A. Manufacturers:

1. Scheduled Manufacturer:
a. Ives
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2. Acceptable Manufacturers:
a. Per Architect's approval

B. Requirements:

1. Provide protection plates with a minimum of 0.050 inch (1 mm) thick, beveled four edges 
as scheduled. Furnish with sheet metal or wood screws, finished to match plates.

2. Sizes plates 2 inches (51 mm) less width of door on single doors, pairs of doors with a 
mullion, and doors with edge guards. Size plates 1 inch (25 mm) less width of door on 
pairs without a mullion or edge guards.

3. At fire rated doors, provide protection plates over 16 inches high with UL label.

2.09 DOOR STOPS AND HOLDERS

A. Manufacturers:

1. Scheduled Manufacturer:
a. Ives

2. Acceptable Manufacturers:
a. Per Architect's approval

B. Provide door stops at each door leaf:

1. Provide wall stops wherever possible. Provide concave type where lockset has a push 
button of thumbturn.

2. Where a wall stop cannot be used, provide universal floor stops.
3. Where wall or floor stop cannot be used, provide overhead stop.
4. Provide roller bumper where doors open into each other and overhead stop cannot be 

used.

2.10 THRESHOLDS, SEALS, DOOR SWEEPS, AUTOMATIC DOOR BOTTOMS, AND 
GASKETING

A. Manufacturers:

1. Scheduled Manufacturer:
a. Zero International

2. Acceptable Manufacturers:
a. National Guard
b. Pemko

B. Requirements:

1. Provide thresholds, weather-stripping, and gasketing systems as specified and per 
architectural details. Match finish of other items.

2. Smoke- and Draft-Control Door Assemblies: Where smoke- and draft-control door 
assemblies are required, provide door hardware that meets requirements of assemblies 
tested according to UL 1784 and installed in compliance with NFPA 105.

3. Provide door sweeps, seals, astragals, and auto door bottoms only of type where resilient 
or flexible seal strip is easily replaceable and readily available.

4. Size thresholds 1/2 inch (13 mm) high by 5 inches (127 mm) wide by door width unless 
otherwise specified in the hardware sets or detailed in the drawings.
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2.11 SILENCERS

A. Manufacturers:

1. Scheduled Manufacturer:
a. Ives

2. Acceptable Manufacturers:
a. Rockwood
b. Trimco

B. Requirements:

1. Provide ''push-in'' type silencers for hollow metal or wood frames.
2. Provide one silencer per 30 inches (762 mm) of height on each single frame, and two for 

each pair frame.
3. Omit where gasketing is specified.

2.12 FINISHES

A. FINISH: BHMA 626/652 (US26D); EXCEPT:

1. Hinges at Exterior Doors: BHMA 630 (US32D)
2. Aluminum Geared Continuous Hinges: BHMA 628 (US28)
3. Push Plates, Pulls, and Push Bars: BHMA 630 (US32D)
4. Protection Plates: BHMA 630 (US32D)
5. Overhead Stops and Holders: BHMA 630 (US32D)
6. Door Closers: Powder Coat to Match
7. Wall Stops: BHMA 630 (US32D)
8. Latch Protectors: BHMA 630 (US32D)
9. Weatherstripping: Clear Anodized Aluminum
10. Thresholds: Mill Finish Aluminum

PART 3 - EXECUTION

3.01 EXAMINATION

A. Prior to installation of hardware, examine doors and frames, with Installer present, for 
compliance with requirements for installation tolerances, labeled fire-rated door assembly 
construction, wall and floor construction, and other conditions affecting performance. Verify 
doors, frames, and walls have been properly reinforced for hardware installation.

B. Examine roughing-in for electrical power systems to verify actual locations of wiring 
connections before electrified door hardware installation.

C. Submit a list of deficiencies in writing and proceed with installation only after unsatisfactory 
conditions have been corrected.

3.02 INSTALLATION

A. Mount door hardware units at heights to comply with the following, unless otherwise indicated 
or required to comply with governing regulations.
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1. Standard Steel Doors and Frames: ANSI/SDI A250.8.
2. Custom Steel Doors and Frames: HMMA 831.
3. Interior Architectural Wood Flush Doors: ANSI/WDMA I.S. 1A
4. Installation Guide for Doors and Hardware: DHI TDH-007-20

B. Install door hardware in accordance with NFPA 80, NFPA 101 and provide post-install 
inspection, testing as specified in section 1.03.E unless otherwise required to comply with 
governing regulations.

C. Install each hardware item in compliance with manufacturer's instructions and 
recommendations, using only fasteners provided by manufacturer.

D. Do not install surface mounted items until finishes have been completed on substrate. Protect 
all installed hardware during painting.

E. Set units level, plumb and true to line and location. Adjust and reinforce attachment substrate 
as necessary for proper installation and operation.

F. Drill and countersink units that are not factory prepared for anchorage fasteners. Space 
fasteners and anchors according to industry standards.

G. Install operating parts so they move freely and smoothly without binding, sticking, or excessive 
clearance.

H. Hinges: Install types and in quantities indicated in door hardware schedule but not fewer than 
quantity recommended by manufacturer for application indicated.

I. Lock Cylinders:

1. Install construction cores to secure building and areas during construction period.
2. Replace construction cores with permanent cores as indicated in keying section.
3. Furnish permanent cores to Owner for installation.

J. Key Control System: Tag keys and place them on markers and hooks in key control system 
cabinet, as determined by final keying schedule.

K. Door Closers & Auto Operators: Mount closers/operators on room side of corridor doors, 
inside of exterior doors, and stair side of stairway doors from corridors. Mount 
closers/operators so they are not visible in corridors, lobbies and other public spaces unless 
approved by Architect.

L. Overhead Stops/Holders: Mount overhead stops/holders on room side of corridor doors, inside 
of exterior doors, and stair side of stairway doors.

M. Power Supplies: Locate power supplies as indicated or, if not indicated, above accessible 
ceilings or in equipment room, or alternate location as directed by Architect.

N. Thresholds: Set thresholds in full bed of sealant complying with requirements specified in 
Division 07 Section ''Joint Sealants.''

O. Stops: Provide floor stops for doors unless wall or other type stops are indicated in door 
hardware schedule. Do not mount floor stops where they may impede traffic or present 
tripping hazard.

P. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame.
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Q. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed.

R. Door Bottoms and Sweeps: Apply to bottom of door, forming seal with threshold when door is 
closed.

3.03 ADJUSTING

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit. Replace units that cannot be adjusted to 
operate as intended. Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements.

1. Spring Hinges: Adjust to achieve positive latching when door can close freely from an 
open position of 30 degrees.

2. Electric Strikes: Adjust horizontal and vertical alignment of keeper to properly engage lock 
bolt.

3. Door Closers: Adjust sweep period to comply with accessibility requirements and 
requirements of authorities having jurisdiction.

B. Occupancy Adjustment: Approximately three to six months after date of Substantial 
Completion, examine and readjust each item of door hardware, including adjusting operating 
forces, as necessary to ensure function of doors and door hardware.

3.04 CLEANING AND PROTECTION

A. Clean adjacent surfaces soiled by door hardware installation.

B. Clean operating items per manufacturer's instructions to restore proper function and finish.

C. Provide final protection and maintain conditions that ensure door hardware is without damage 
or deterioration at time of Substantial Completion.

3.05 DOOR HARDWARE SCHEDULE

A. The intent of the hardware specification is to specify the hardware for interior and exterior 
doors, and to establish a type, continuity, and standard of quality. However, it is the door 
hardware supplier's responsibility to thoroughly review existing conditions, schedules, 
specifications, drawings, and other Contract Documents to verify the suitability of the hardware 
specified.

B. Discrepancies, conflicting hardware, and missing items are to be brought to the attention of 
the architect with corrections made prior to the bidding process. Omitted items not included in 
a hardware set should be scheduled with the appropriate additional hardware required for 
proper application.

C. Hardware items are referenced in the following hardware schedule. Refer to the above 
specifications for special features, options, cylinders/keying, and other requirements.

D. Hardware Sets:
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SECTION 092216 - NON-STRUCTURAL METAL FRAMING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Non-load-bearing steel framing systems for interior partitions.
2. Suspension systems for interior ceilings and soffits.
3. Grid suspension systems for gypsum board ceilings.

B. Related Requirements:

1. Section 054000 "Cold-Formed Metal Framing" for exterior and interior load-bearing and 
exterior non-load-bearing wall studs; floor joists; and roof rafters and ceiling joists.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.4 INFORMATIONAL SUBMITTALS

A. Product Certificates: For each type of code-compliance certification for studs and tracks.

B. Evaluation Reports: For firestop tracks post-installed anchors and power-actuated fasteners, 
from ICC-ES or other qualified testing agency acceptable to authorities having jurisdiction.

1.5 QUALITY ASSURANCE

A. Code-Compliance Certification of Studs and Tracks: Provide documentation that framing 
members are certified according to the product-certification program of the Certified Steel Stud 
Association the Steel Framing Industry Association or the Steel Stud Manufacturers 
Association.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction 
identical to those tested in assembly indicated on Drawings, according to ASTM E 90 and 
classified according to ASTM E 413 by an independent testing agency.

B. Horizontal Deflection: For composite wall assemblies, limited to 1/240 of the wall height based 
on horizontal loading of 5 lbf/sq. ft.

2.2 FRAMING SYSTEMS

A. Framing Members, General: Comply with ASTM C 754 for conditions indicated.

1. Steel Sheet Components: Comply with ASTM C 645 requirements for steel unless 
otherwise indicated.

2. Protective Coating: ASTM A 653/A 653M, G40, hot-dip galvanized unless otherwise 
indicated.

B. Studs and Tracks: ASTM C 645.

1. Steel Studs and Tracks:

a. Manufacturers: Subject to compliance with requirements, undefined:

1) CEMCO; California Expanded Metal Products Co. 
2) ClarkDietrich.
3) MarinoWARE.
4) SAFECO Steel Stud Company.

b. Minimum Base-Steel Thickness: 0.0296 inch.
c. Depth: As indicated on Drawings.

C. Slip-Type Head Joints: Where indicated, provide one of the following:

1. Deflection Track: Steel sheet top track manufactured to prevent cracking of finishes 
applied to interior partition framing resulting from deflection of structure above; in 
thickness not less than indicated for studs and in width to accommodate depth of studs.

a. Manufacturers: Subject to compliance with requirements, undefined:

1) CEMCO; California Expanded Metal Products Co. 
2) ClarkDietrich. 
3) MarinoWARE.
4) SAFECO Steel Stud Company.

D. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width 
indicated.

1. Minimum Base-Steel Thickness: 0.064 inch.
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E. Cold-Rolled Channel Bridging: Steel, 0.0538-inch minimum base-steel thickness, with minimum 
1/2-inch- wide flanges.

1. Depth: 1-1/2 inches.
2. Clip Angle: Not less than 1-1/2 by 1-1/2 inches, 0.068-inch- thick, galvanized steel.

F. Z-Shaped Furring: With slotted or nonslotted web, face flange of 1-1/4 inches, wall attachment 
flange of 7/8 inch, minimum uncoated-steel thickness of 0.0179 inch, and depth required to fit 
insulation thickness indicated.

2.3 SUSPENSION SYSTEMS

A. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- diameter wire, or 
double strand of 0.048-inch- diameter wire.

B. Hanger Attachments to Concrete:

1. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to 
authorities having jurisdiction, based on ICC-ES AC193 or AC308 as appropriate for the 
substrate.

a. Uses: Securing hangers to structure.
b. Type: Torque-controlled, expansion anchor.
c. Material for Interior Locations: Carbon-steel components zinc-plated to comply with 

ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, unless otherwise indicated.
d. Material for Exterior or Interior Locations and Where Stainless Steel Is Indicated: 

Alloy Group 2 stainless-steel bolts, ASTM F 593, and nuts, ASTM F 594.

2. Power-Actuated Anchors: Fastener systems with an evaluation report acceptable to 
authorities having jurisdiction, based on ICC-ES AC70.

C. Wire Hangers: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch in diameter.

D. Grid Suspension System for Gypsum Board Ceilings: ASTM C 645, direct-hung system 
composed of main beams and cross-furring members that interlock.

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

a. Armstrong World Industries, Inc. 
b. Rockfon (Rockwool International). 
c. USG Corporation. 

2.4 AUXILIARY MATERIALS

A. General: Provide auxiliary materials that comply with referenced installation standards.

1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding power, 
and other properties required to fasten steel members to substrates.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and substrates, with Installer present, and including welded hollow-metal 
frames, cast-in anchors, and structural framing, for compliance with requirements and other 
conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Suspended Assemblies: Coordinate installation of suspension systems with installation of 
overhead structure to ensure that inserts and other provisions for anchorages to building 
structure have been installed to receive hangers at spacing required to support the Work and 
that hangers will develop their full strength.

1. Furnish concrete inserts and other devices indicated to other trades for installation in 
advance of time needed for coordination and construction.

3.3 INSTALLATION, GENERAL

A. Installation Standard: ASTM C 754.

1. Gypsum Board Assemblies: Also comply with requirements in ASTM C 840 that apply to 
framing installation.

B. Install framing and accessories plumb, square, and true to line, with connections securely 
fastened.

C. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 
grab bars, toilet accessories, furnishings, or similar construction.

D. Install bracing at terminations in assemblies.

E. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members. Frame both sides of joints independently.

3.4 INSTALLING FRAMED ASSEMBLIES

A. Install framing system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types.

1. Single-Layer Application: 16 inches o.c. unless otherwise indicated.
2. Multilayer Application: 16 inches o.c. unless otherwise indicated.
3. Tile Backing Panels: 16 inches o.c. unless otherwise indicated.

B. Install studs so flanges within framing system point in same direction.
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C. Install tracks at floors and overhead supports. Extend framing full height to structural supports 
or substrates above suspended ceilings except where partitions are indicated to terminate at 
suspended ceilings. Continue framing around ducts that penetrate partitions above ceiling.

1. Slip-Type Head Joints: Where framing extends to overhead structural supports, install to 
produce joints at tops of framing systems that prevent axial loading of finished 
assemblies.

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; install 
track section (for cripple studs) at head and secure to jamb studs.

a. Install two studs at each jamb unless otherwise indicated.
b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch 

clearance from jamb stud to allow for installation of control joint in finished 
assembly.

c. Extend jamb studs through suspended ceilings and attach to underside of 
overhead structure.

3. Other Framed Openings: Frame openings other than door openings the same as 
required for door openings unless otherwise indicated. Install framing below sills of 
openings to match framing required above door heads.

4. Sound-Rated Partitions: Install framing to comply with sound-rated assembly indicated.
5. Curved Partitions:

a. Bend track to uniform curve and locate straight lengths so they are tangent to arcs.
b. Begin and end each arc with a stud, and space intermediate studs equally along 

arcs. On straight lengths of no fewer than two studs at ends of arcs, place studs 6 
inches o.c.

D. Direct Furring:

1. Screw to wood framing.
2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, 

or powder-driven fasteners spaced 24 inches o.c.

E. Z-Shaped Furring Members:

1. Erect insulation, specified in Section 072100 "Thermal Insulation," vertically and hold in 
place with Z-shaped furring members spaced 24 inches o.c. unless indicated otherwise 
on Drawings.

2. Except at exterior corners, securely attach narrow flanges of furring members to wall with 
concrete stub nails, screws designed for masonry attachment, or powder-driven fasteners 
spaced 24 inches o.c.

3. At exterior corners, attach wide flange of furring members to wall with short flange 
extending beyond corner; on adjacent wall surface, screw-attach short flange of furring 
channel to web of attached channel. At interior corners, space second member no more 
than 12 inches from corner and cut insulation to fit.

F. Installation Tolerance: Install each framing member so fastening surfaces vary not more than 
1/8 inch from the plane formed by faces of adjacent framing.
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3.5 INSTALLING CEILING SUSPENSION SYSTEMS

A. Install suspension system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types.

1. Hangers: 48 inches o.c.
2. Furring Channels (Furring Members): 24 inches o.c.

B. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement.

C. Suspend hangers from building structure as follows:

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of supporting structural or suspension system.

a. Splay hangers only where required to miss obstructions and offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective means.

2. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with locations of hangers required to support standard suspension 
system members, install supplemental suspension members and hangers in the form of 
trapezes or equivalent devices.

a. Size supplemental suspension members and hangers to support ceiling loads 
within performance limits established by referenced installation standards.

3. Wire Hangers: Secure by looping and wire tying, either directly to structures or to inserts, 
eye screws, or other devices and fasteners that are secure and appropriate for substrate, 
and in a manner that will not cause hangers to deteriorate or otherwise fail.

4. Flat Hangers: Secure to structure, including intermediate framing members, by attaching 
to inserts, eye screws, or other devices and fasteners that are secure and appropriate for 
structure and hanger, and in a manner that will not cause hangers to deteriorate or 
otherwise fail.

5. Do not attach hangers to steel roof deck.
6. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger inserts 

that extend through forms.
7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.
8. Do not connect or suspend steel framing from ducts, pipes, or conduit.

D. Seismic Bracing: Sway-brace suspension systems with hangers used for support.

E. Grid Suspension Systems: Attach perimeter wall track or angle where grid suspension systems 
meet vertical surfaces. Mechanically join main beam and cross-furring members to each other 
and butt-cut to fit into wall track.

F. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet 
measured lengthwise on each member that will receive finishes and transversely between 
parallel members that will receive finishes.

END OF SECTION 092216
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SECTION 092900 - GYPSUM BOARD

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Interior gypsum board.

B. Related Requirements:

1. Section 079219 "Acoustical Joint Sealants" for acoustical joint sealants installed in 
gypsum board assemblies.

2. Section 092216 "Non-Structural Metal Framing" for non-structural steel framing and 
suspension systems that support gypsum board panels.

1.3 ACTION SUBMITTALS

A. Product Data: For the following:

1. Gypsum board, Type X.
2. Interior trim.
3. Joint treatment materials.
4. Sound-attenuation blankets.

B. Samples for Verification: For the following products:

1. Trim Accessories: Full-size Sample in 12-inch-long length for each trim accessory 
indicated.

1.4 QUALITY ASSURANCE

1.5 DELIVERY, STORAGE AND HANDLING

A. Store materials inside under cover and keep them dry and protected against weather, 
condensation, direct sunlight, construction traffic, and other potential causes of damage. Stack 
panels flat and supported on risers on a flat platform to prevent sagging.
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1.6 FIELD CONDITIONS

A. Environmental Limitations: Comply with ASTM C840 requirements or gypsum board 
manufacturer's written instructions, whichever are more stringent.

B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned.

C. Do not install panels that are wet, moisture damaged, and mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape.

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction 
identical to those tested in assembly indicated according to ASTM E90 and classified according 
to ASTM E413 by an independent testing agency.

2.2 GYPSUM BOARD, GENERAL

A. Size: Provide maximum lengths and widths available that will minimize joints in each area and 
that correspond with support system indicated.

2.3 INTERIOR GYPSUM BOARD

A. Gypsum Board, Type X: ASTM C1396/C1396M.

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

a. American Gypsum. 
b. CertainTeed Corporation. 
c. National Gypsum Company. 
d. USG Corporation. 

2. Thickness: 5/8 inch.
3. Long Edges: Tapered and featured (rounded or beveled) for prefilling.

2.4 TRIM ACCESSORIES

A. Interior Trim: ASTM C1047.

1. Material: Galvanized or aluminum-coated steel sheet or rolled zinc .
2. Shapes:
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a. Cornerbead.
b. LC-Bead: J-shaped; exposed long flange receives joint compound.
c. L-Bead: L-shaped; exposed long flange receives joint compound.
d. U-Bead: J-shaped; exposed short flange does not receive joint compound.
e. Expansion (control) joint.

2.5 JOINT TREATMENT MATERIALS

A. General: Comply with ASTM C475/C475M.

B. Joint Tape:

1. Interior Gypsum Board: Paper.
2. Tile Backing Panels: As recommended by panel manufacturer.

C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible 
with other compounds applied on previous or for successive coats.

1. Prefilling: At open joints, rounded or beveled panel edges, and damaged surface areas, 
use setting-type taping compound.

2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and 
trim flanges, use setting-type taping compound.

a. Use setting-type compound for installing paper-faced metal trim accessories.

3. Fill Coat: For second coat, use setting-type, sandable topping compound or drying-type 
all-purpose compound.

4. Finish Coat: For third coat, use setting-type, sandable topping compound or drying-type 
all-purpose compound.

D. Joint Compound for Tile Backing Panels:

1. Glass-Mat, Water-Resistant Backing Panel: As recommended by backing panel 
manufacturer.

2.6 AUXILIARY MATERIALS

A. Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written instructions.

B. Steel Drill Screws: ASTM C1002 unless otherwise indicated.

1. Use screws complying with ASTM C954 for fastening panels to steel members from 
0.033 to 0.112 inch thick.

2. For fastening cementitious backer units, use screws of type and size recommended by 
panel manufacturer.

C. Sound-Attenuation Blankets: ASTM C665, Type I (blankets without membrane facing) produced 
by combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or 
rock wool.

1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly.

SLCDA-GSA NOAA-NWS BUILDING TI RENOVATIONS    MHTN PROJECT NO. 2023573 

CONSTRUCTION DOCUMENTS -BID SET         02 MAY 2024 



SLCDA-GSA NOAA-NWS BUILDING TI RENOVATIONS    MHTN PROJECT NO. 2023573
100% REVIEW SET  30 JANUARY 2024

GYPSUM BOARD 092900 - 4

D. Acoustical Sealant: As specified in Section 079219 "Acoustical Joint Sealants."

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and substrates including welded hollow-metal frames and support framing, with 
Installer present, for compliance with requirements and other conditions affecting performance 
of the Work.

B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold 
damaged.

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

3.2 INSTALLATION AND FINISHING OF PANELS, GENERAL

A. Comply with ASTM C840.

B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid 
abutting end joints in central area of each ceiling. Stagger abutting end joints of adjacent panels 
not less than one framing member.

C. Install panels with face side out. Butt panels together for a light contact at edges and ends with 
not more than 1/16 inch of open space between panels. Do not force into place.

D. Locate edge and end joints over supports, except in ceiling applications where intermediate 
supports or gypsum board back-blocking is provided behind end joints. Do not place tapered 
edges against cut edges or ends. Stagger vertical joints on opposite sides of partitions. Do not 
make joints other than control joints at corners of framed openings.

E. Form control and expansion joints with space between edges of adjoining gypsum panels.

F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, 
etc.), except in chases braced internally.

1. Unless concealed application is indicated or required for sound, fire, air, or smoke 
ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area.

2. Fit gypsum panels around ducts, pipes, and conduits.
3. Where partitions intersect structural members projecting below underside of floor/roof 

slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 
1/4- to 3/8-inch-wide joints to install sealant.

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments. Provide 1/4- to 1/2-inch-wide spaces at these locations and trim edges with edge 
trim where edges of panels are exposed. Seal joints between edges and abutting structural 
surfaces with acoustical sealant.

H. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to 
open (unsupported) edges of stud flanges first.
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I. STC-Rated Assemblies: Seal construction at perimeters, behind control joints, and at openings 
and penetrations with a continuous bead of acoustical sealant. Install acoustical sealant at both 
faces of partitions at perimeters and through penetrations. Comply with ASTM C919 and with 
manufacturer's written instructions for locating edge trim and closing off sound-flanking paths 
around or through assemblies, including sealing partitions above acoustical ceilings.

J. Install sound attenuation blankets before installing gypsum panels unless blankets are readily 
installed after panels have been installed on one side.

3.3 INSTALLATION OF INTERIOR GYPSUM BOARD

A. Install interior gypsum board in the following locations:

1. Type X: As indicated on Drawings.

B. Single-Layer Application:

1. On ceilings, apply gypsum panels before wall/partition board application to greatest 
extent possible and at right angles to framing unless otherwise indicated.

2. On partitions/walls, apply gypsum panels vertically (parallel to framing) or horizontally 
(perpendicular to framing) unless otherwise indicated or required by fire-resistance-rated 
assembly, and minimize end joints.

a. Stagger abutting end joints not less than one framing member in alternate courses 
of panels.

b. At stairwells and other high walls, install panels horizontally unless otherwise 
indicated or required by fire-resistance-rated assembly.

3. On Z-shaped furring members, apply gypsum panels vertically (parallel to framing) with 
no end joints. Locate edge joints over furring members.

4. Fastening Methods: Apply gypsum panels to supports with steel drill screws.

C. Multilayer Application:

1. On ceilings, apply gypsum board indicated for base layers before applying base layers on 
walls/partitions; apply face layers in same sequence. Apply base layers at right angles to 
framing members and offset face-layer joints one framing member, 16 inches minimum, 
from parallel base-layer joints, unless otherwise indicated or required by fire-resistance-
rated assembly.

2. On partitions/walls, apply gypsum board indicated for base layers and face layers 
vertically (parallel to framing) with joints of base layers located over stud or furring 
member and face-layer joints offset at least one stud or furring member with base-layer 
joints unless otherwise indicated or required by fire-resistance-rated assembly. Stagger 
joints on opposite sides of partitions.

3. On Z-shaped furring members, apply base layer vertically (parallel to framing) and face 
layer either vertically (parallel to framing) or horizontally (perpendicular to framing) with 
vertical joints offset at least one furring member. Locate edge joints of base layer over 
furring members.

4. Fastening Methods: Fasten base layers and face layers separately to supports with 
screws.
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3.4 INSTALLATION OF TRIM ACCESSORIES

A. General: For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels. Otherwise, attach trim according to manufacturer's written 
instructions.

B. Control Joints: Install control joints according to ASTM C840 and in specific locations approved 
by Architect for visual effect.

C. Interior Trim: Install in the following locations:

1. Cornerbead: Use at outside corners.
2. LC-Bead: Use at exposed panel edges.
3. L-Bead: Use where edge trim can only be installed after gypsum panels are installed.
4. U-Bead: Use where indicated.

3.5 FINISHING GYPSUM BOARD

A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces 
for decoration. Promptly remove residual joint compound from adjacent surfaces.

B. Prefill open joints, rounded or beveled edges, and damaged surface areas.

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 
intended to receive tape.

D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to ASTM 
C840:

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated.
2. Level 4: At panel surfaces that will be exposed to view unless otherwise indicated.

a. Primer and its application to surfaces are specified in Section 099123 "Interior 
Painting."

3. Level 5: At locations to be determined and to be coordinated with Branding.

a. Primer and its application to surfaces are specified in Section 099123 "Interior 
Painting."

E. Glass-Mat Faced Panels: Finish according to manufacturer's written instructions.

3.6 PROTECTION

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other 
non-drywall surfaces. Repair surfaces stained, marred, or otherwise damaged during drywall 
application.

B. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period.

C. Remove and replace panels that are wet, moisture damaged, and mold damaged.
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1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape.

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration.

END OF SECTION 092900
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SECTION 095113 - ACOUSTICAL PANEL CEILINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes acoustical panels and exposed suspension systems for interior ceilings.

B. Products furnished, but not installed under this Section, include anchors, clips, and other ceiling 
attachment devices to be cast in concrete.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples: For each exposed product and for each color and texture specified, 6 inches in size.

C. Samples for Initial Selection: For components with factory-applied finishes.

D. Samples for Verification: For each component indicated and for each exposed finish required, 
prepared on Samples of sizes indicated below:

1. Acoustical Panels: Set of 6-inch-square Samples of each type, color, pattern, and texture.
2. Exposed Suspension-System Members, Moldings, and Trim: Set of 6-inch-long Samples 

of each type, finish, and color.
3. Clips: Full-size seismic clips.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data: For finishes to include in maintenance manuals.

1.6 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials, from the same product run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents.

1. Acoustical Ceiling Units: Full-size panels equal to 15 percent of quantity installed.
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2. Suspension-System Components: Quantity of each exposed component equal to 15 
percent of quantity installed.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver acoustical panels, suspension-system components, and accessories to Project site and 
store them in a fully enclosed, conditioned space where they will be protected against damage 
from moisture, humidity, temperature extremes, direct sunlight, surface contamination, and other 
causes.

B. Before installing acoustical panels, permit them to reach room temperature and a stabilized 
moisture content.

1.8 FIELD CONDITIONS

A. Environmental Limitations: Do not install acoustical panel ceilings until spaces are enclosed and 
weathertight, wet-work in spaces is complete and dry, work above ceilings is complete, and 
ambient temperature and humidity conditions are maintained at the levels indicated for Project 
when occupied for its intended use.

1. Pressurized Plenums: Operate ventilation system for not less than 48 hours before 
beginning acoustical panel ceiling installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations: Obtain each type of acoustical ceiling panel and its supporting suspension 
system from single source from single manufacturer.

2.2 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design seismic restraints for ceiling systems.

B. Seismic Performance: Suspended ceilings shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7.

C. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing agency. 
Identify products with appropriate markings of applicable testing agency.

1. Flame-Spread Index: Class A according to ASTM E1264.
2. Smoke-Developed Index:  450 or less.

2.3 ACOUSTICAL PANELS 

A. Products: Subject to compliance with requirements, provide the following:

1. Armstrong Ceiling & Wall Solutions; Lyra PB Vector
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B. Acoustical Panel Standard: Provide manufacturer's standard panels according to ASTM E1264 
and designated by type, form, pattern, acoustical rating, and light reflectance unless otherwise 
indicated.

C. Color:  White.

D. Light Reflectance (LR): Not less than LR 0.88

E. Noise Reduction Coefficient (NRC): Not less than 0.90.

F. Edge/Joint Detail:  Flush

G. Thickness:  7/8 inch.

H. Modular Size:  48 by 48 inches.

2.4 METAL SUSPENSION SYSTEM

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

1. Armstrong Ceiling & Wall Solutions

B. Narrow-Face, Capped, Double-Web, Steel Suspension System: Main and cross runners roll 
formed from cold-rolled steel sheet; prepainted, electrolytically zinc coated, or hot-dip galvanized, 
G30 (Z90) coating designation; with prefinished 9/16-inch- (15-mm-) wide metal caps on flanges.

1. Structural Classification:  Heavy-duty system.
2. End Condition of Cross Runners:  Override (stepped) or butt-edge type.
3. Face Design:  Flat, flush.

a. Basis-of-Design: Armstrong; Prelude

4. Cap Material:  Cold-rolled steel or aluminum.
5. Cap Finish:  Painted white.

2.5 ACCESSORIES

A. Attachment Devices: Size for five times the design load indicated in ASTM C635/C635M, Table 1, 
"Direct Hung," unless otherwise indicated. Comply with seismic design requirements.

1. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application 
indicated, fabricated from corrosion-resistant materials, with clips or other accessory 
devices for attaching hangers of type indicated and with capability to sustain, without 
failure, a load equal to 10 times that imposed by ceiling construction, as determined by 
testing according to ASTM E1190, conducted by a qualified testing and inspecting agency.

B. Wire Hangers, Braces, and Ties: Provide wires as follows:

1. Zinc-Coated, Carbon-Steel Wire: ASTM A641/A641M, Class 1 zinc coating, soft temper.
2. Nickel-Copper-Alloy Wire: ASTM B164, nickel-copper-alloy UNS No. N04400.
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3. Size: Wire diameter sufficient for its stress at three times hanger design load 
(ASTM C635/C635M, Table 1, "Direct Hung") will be less than yield stress of wire, but not 
less than 0.106-inch-diameter wire.

C. Seismic Clips: Manufacturer's standard seismic clips designed to secure acoustical panels in 
place during a seismic event.

D. Seismic Stabilizer Bars: Manufacturer's standard perimeter stabilizers designed to accommodate 
seismic forces.

E. Seismic Struts: Manufacturer's standard compression struts designed to accommodate seismic 
forces.

2.6 ACOUSTICAL SEALANT

A. Acoustical Sealant: As specified in Section 079219 "Acoustical Joint Sealants."

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, including structural framing to which acoustical panel 
ceilings attach or abut, with Installer present, for compliance with requirements specified in this 
and other Sections that affect ceiling installation and anchorage and with requirements for 
installation tolerances and other conditions affecting performance of acoustical panel ceilings.

B. Examine acoustical panels before installation. Reject acoustical panels that are wet, moisture 
damaged, or mold damaged.

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

3.2 PREPARATION

A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at 
opposite edges of each ceiling. Avoid using less-than-half-width panels at borders unless 
otherwise indicated, and comply with layout shown on reflected ceiling plans.

B. Layout openings for penetrations centered on the penetrating items.

3.3 INSTALLATION

A. Install acoustical panel ceilings according to ASTM C636/C636M, seismic design requirements, 
and manufacturer's written instructions.

B. Suspend ceiling hangers from building's structural members and as follows:

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of supporting structure or of ceiling suspension system.

2. Splay hangers only where required to miss obstructions; offset resulting horizontal forces 
by bracing, counter splaying, or other equally effective means.
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3. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with location of hangers at spacings required to support standard 
suspension-system members, install supplemental suspension members and hangers in 
form of trapezes or equivalent devices.

4. Secure wire hangers to ceiling-suspension members and to supports above with a 
minimum of three tight turns. Connect hangers directly to structure or to inserts, eye 
screws, or other devices that are secure and appropriate for substrate and that will not 
deteriorate or otherwise fail due to age, corrosion, or elevated temperatures.

5. Do not support ceilings directly from permanent metal forms or floor deck. Fasten hangers 
to cast-in-place hanger inserts, post installed mechanical or adhesive anchors, or power-
actuated fasteners that extend through forms into concrete.

6. When steel framing does not permit installation of hanger wires at spacing required, install 
carrying channels or other supplemental support for attachment of hanger wires.

7. Do not attach hangers to steel deck tabs.
8. Do not attach hangers to steel roof deck. Attach hangers to structural members.
9. Space hangers not more than 48 inches o.c. along each member supported directly from 

hangers unless otherwise indicated; provide hangers not more than 8 inches from ends of 
each member.

10. Size supplemental suspension members and hangers to support ceiling loads within 
performance limits established by referenced standards.

C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four tight 
turns. Suspend bracing from building's structural members as required for hangers, without 
attaching to permanent metal forms, steel deck, or steel deck tabs. Fasten bracing wires into 
concrete with cast-in-place or postinstalled anchors.

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and where 
necessary to conceal edges of acoustical panels.

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of 
moldings before they are installed.

2. Screw attach moldings to substrate at intervals not more than 16 inches o.c. and not more 
than 3 inches from ends. Miter corners accurately and connect securely.

3. Do not use exposed fasteners, including pop rivets, on moldings and trim.

E. Install suspension-system runners so they are square and securely interlocked with one another. 
Remove and replace dented, bent, or kinked members.

F. Install acoustical panels with undamaged edges and fit accurately into suspension-system 
runners and edge moldings. Scribe and cut panels at borders, penetrations to provide precise fit.

1. Arrange directionally patterned acoustical panels as follows:

a. As indicated on reflected ceiling plans.

2. For square-edged panels, install panels with edges fully hidden from view by flanges of 
suspension-system runners and moldings.

3. Paint cut edges of panel remaining exposed after installation; match color of exposed panel 
surfaces using coating recommended in writing for this purpose by acoustical panel 
manufacturer.

4. Install seismic clips in areas indicated; space according to panel manufacturer's written 
instructions unless otherwise indicated.

5. Protect lighting fixtures and air ducts according to requirements indicated for fire-
resistance-rated assembly.
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3.4 ERECTION TOLERANCES

A. Suspended Ceilings: Install main and cross runners level to a tolerance of 1/8 inch in 12 feet, 
non-cumulative.

B. Moldings and Trim: Install moldings and trim to substrate and level with ceiling suspension system 
to a tolerance of 1/8 inch in 12 feet, non-cumulative.

3.5 FIELD QUALITY CONTROL

A. Special Inspections:  Owner will engage a qualified special inspector to perform the following 
special inspections:

1. Periodic inspection during the installation of suspended ceiling grids according to 
ASCE/SEI 7.

B. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.

C. Acoustical panel ceiling hangers, anchors, and fasteners will be considered defective if they do 
not pass tests and inspections.

3.6 CLEANING

A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and 
suspension-system members. Comply with manufacturer's written instructions for cleaning and 
touchup of minor finish damage.

B. Remove and replace ceiling components that cannot be successfully cleaned and repaired to 
permanently eliminate evidence of damage.

END OF SECTION 095113
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SECTION 096513 - RESILIENT BASE AND ACCESSORIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Thermoset-rubber base.
2. Rubber molding accessories.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples: For each exposed product and for each color and texture specified, not less than 12 
inches long.

C. Product Schedule: For resilient base and accessory products.

1.4 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials, from the same product run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents.

1. Furnish not less than 10 linear feet for every 500 linear feet or fraction thereof, of each 
type, color, pattern, and size of resilient product installed.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store resilient products and installation materials in dry spaces protected from the weather, with 
ambient temperatures maintained within range recommended by manufacturer, but not less 
than 50 deg F or more than 90 deg F.

1.6 FIELD CONDITIONS

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 
70 deg F or more than 95 deg F, in spaces to receive resilient products during the following 
periods:

1. 48 hours before installation.
2. During installation.
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3. 48 hours after installation.

B. After installation and until Substantial Completion, maintain ambient temperatures within range 
recommended by manufacturer, but not less than 55 deg F or more than 95 deg F.

C. Install resilient products after other finishing operations, including painting, have been 
completed.

PART 2 - PRODUCTS

2.1 THERMOSET-RUBBER BASE – RB1

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

1. Burke Mercer Flooring Products; a division of Burke Industries Inc.
2. Johnsonite; A Tarkett Company.
3. Roppe Corporation, USA.

B. Product Standard: ASTM F 1861, Type TS (rubber, vulcanized thermoset), Group I (solid, 
homogeneous).

1. Style and Location:

a. Style B, Cove.

C. Thickness: 0.125 inch.

D. Height: 4 inches.

E. Lengths: Coils in manufacturer's standard length.

F. Outside Corners: Premolded

G. Inside Corners: Premolded

H. Colors: As indicated by manufacturer’s designations.

2.2 RUBBER MOLDING ACCESSORY 

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

1. Roppe Corporation, USA.

B. Description: Rubber carpet edge for glue-down applications reducer strip for resilient floor 
covering joiner for tile and carpet transition strips.

C. Profile and Dimensions: As indicated.

D. Locations: Provide rubber molding accessories in areas indicated.

E. Colors and Patterns: Match Architect's sample.
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2.3 INSTALLATION MATERIALS

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-based or 
blended hydraulic-cement-based formulation provided or approved by resilient-product 
manufacturer for applications indicated.

B. Adhesives: Water-resistant type recommended by resilient-product manufacturer for resilient 
products and substrate conditions indicated.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, with Installer present, for compliance with requirements for maximum 
moisture content and other conditions affecting performance of the Work.

1. Verify that finishes of substrates comply with tolerances and other requirements specified 
in other Sections and that substrates are free of cracks, ridges, depressions, scale, and 
foreign deposits that might interfere with adhesion of resilient products.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

1. Installation of resilient products indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of 
resilient products.

B. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; remove bumps and ridges to produce a uniform and smooth substrate.

C. Do not install resilient products until materials are the same temperature as space where they 
are to be installed.

1. At least 48 hours in advance of installation, move resilient products and installation 
materials into spaces where they will be installed.

D. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 
products.

3.3 RESILIENT BASE INSTALLATION

A. Comply with manufacturer's written instructions for installing resilient base.

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and 
other permanent fixtures in rooms and areas where base is required.

C. Install resilient base in lengths as long as practical without gaps at seams and with tops of 
adjacent pieces aligned.
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D. Tightly adhere resilient base to substrate throughout length of each piece, with base in 
continuous contact with horizontal and vertical substrates.

E. Do not stretch resilient base during installation.

F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient 
base with manufacturer's recommended adhesive filler material.

G. Preformed Corners: Install preformed inside and outside corners before installing straight 
pieces.

3.4 RESILIENT ACCESSORY INSTALLATION

A. Comply with manufacturer's written instructions for installing resilient accessories.

B. Resilient Molding Accessories: Butt to adjacent materials and tightly adhere to substrates 
throughout length of each piece. Install reducer strips at edges of floor covering that would 
otherwise be exposed.

3.5 CLEANING AND PROTECTION

A. Comply with manufacturer's written instructions for cleaning and protecting resilient products.

B. Perform the following operations immediately after completing resilient-product installation:

1. Remove adhesive and other blemishes from surfaces.
2. Sweep and vacuum horizontal surfaces thoroughly.
3. Damp-mop horizontal surfaces to remove marks and soil.

C. Protect resilient products from mars, marks, indentations, and other damage from construction 
operations and placement of equipment and fixtures during remainder of construction period.

D. Cover resilient products subject to wear and foot traffic until Substantial Completion.

END OF SECTION 096513
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SECTION 09 65 19 – RESILIENT TILE FLOORING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Provide the Work of this Section in accordance with requirements of the Contract Documents. 

B. Section Includes: 

1. Vinyl composition floor tile. 

1.2 SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For each type of floor tile. Include floor tile layouts, edges, columns, 

doorways, enclosing partitions, built-in furniture, cabinets, and cutouts. 

1. Show details of special patterns. 

C. Samples: Full-size units of each color and pattern of floor tile required. 

D. Product Schedule: For floor tile. Use same designations indicated on Drawings. 

E. Qualification Data: For Installer. 

F. Maintenance Data: For each type of floor tile to include in maintenance manuals. 

G. Maintenance Materials: See Division 01 Section 017846 “Extra Stock Materials” for 

requirements related to this section.   

H. LEED Submittals: 

1. Product Data for Credit IEQ 4.1:  For adhesives and sealants, documentation including 

printed statement of VOC content showing credit compliance. 

2. Product Data for Credit IEQc4.3: For resilient base and stair accessories, documentation 

from an independent testing agency indicating that products comply with the FloorScore 

standard. 

 

1.3 TRADE CONTRACTOR’S QUALITY ASSURANCE 

A. Installer Qualifications: A qualified installer who employs workers for this Project who are 

competent in techniques required by manufacturer for floor tile installation and seaming method 

indicated. 
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1. Engage an installer who employs workers for this Project who are trained or certified by 

floor tile manufacturer for installation techniques required. 

B. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate 

aesthetic effects and set quality standards for materials and execution. 

1. Build mockups for floor tile including resilient base and accessories.  See Division 01  

2. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Store floor tile and installation materials in dry spaces protected from the weather, with ambient 

temperatures maintained within range recommended by manufacturer, but not less than 50 

deg F (10 deg C) or more than 90 deg F (32 deg C). Store floor tiles on flat surfaces. 

1.5 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 

70 deg F (21 deg C) or more than 95 deg F (35 deg C), in spaces to receive floor tile during the 

following time periods: 

1. 48 hours before installation. 

2. During installation. 

3. 48 hours after installation. 

B. After installation and until Substantial Completion, maintain ambient temperatures within range 

recommended by manufacturer, but not less than 55 deg F (13 deg C) or more than 95 deg F (35 

deg C). 

C. Close spaces to traffic during floor tile installation. 

D. Close spaces to traffic for 48 hours after floor tile installation. 

E. Install floor tile after other finishing operations, including painting, have been completed. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: For resilient tile flooring, as determined by testing identical 

products according to ASTM E648 or NFPA253 by a qualified testing agency. 

1. Critical Radiant Flux Classification: Class I, not less than 0.45 W/sq. cm. 
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2.2 VINYL COMPOSITION FLOOR TILE 

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

following: 

1. Armstrong World Industries, Inc. 

2. Congoleum Corporation. 

3. Mannington Mills, Inc. 

B. Tile Standard: ASTM F1066, Class 2, through-pattern tile. 

C. Wearing Surface:  Smooth. 

D. Thickness:  0.125 inch (3.2 mm). 

E. Size: 12 by 12 inches (305 by 305 mm). 

F. Colors and Patterns:  As indicated by manufacturer's designations on schedule. 

2.3 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland cement based or 

blended hydraulic-cement-based formulation provided or approved by floor tile manufacturer 

for applications indicated. 

B. Adhesives: Water-resistant type recommended by floor tile and adhesive manufacturers to suit 

floor tile and substrate conditions indicated. 

C. Floor Sealer: Provide protective, liquid floor-sealer products by the following: 

1. Diversey – Plaza Plus 

D. Floor Polish: Provide protective, liquid floor polish products by the following: 

1. Diversey – High Mileage 

E. FloorScore Compliance:  Resilient tile flooring shall comply with requirements of FloorScore 

certification. 

F. Low-Emitting Materials:  Adhesives, Sealants and Sealant Primers must comply with South 

Coast Air Quality Management District (SCAQMD) Rule #1168. Volatile organic compound 

(VOC) limits listed in the table below correspond to an effective date of July 1, 2005 and rule 

amendment date of January 7, 2005. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum 

moisture content and other conditions affecting performance of the Work. 

1. Verify that finishes of substrates comply with tolerances and other requirements specified 

in other Sections and that substrates are free of cracks, ridges, depressions, scale, and 

foreign deposits that might interfere with adhesion of floor tile. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Prepare substrates according to floor tile manufacturer's written instructions to ensure adhesion 

of resilient products. 

B. Concrete Substrates: Prepare according to ASTM F710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Remove substrate coatings and other substances that are incompatible with adhesives and 

that contain soap, wax, oil, or silicone, using mechanical methods recommended by floor 

tile manufacturer. Do not use solvents. 

3. Alkalinity and Adhesion Testing: Perform tests recommended by floor tile manufacturer. 

Proceed with installation only after substrate alkalinity falls within range on pH scale 

recommended by manufacturer in writing, but not less than 5 or more than 9 pH. 

4. Moisture Testing: Proceed with installation only after substrates pass testing according to 

floor tile manufacturer's written recommendations, but not less stringent than the 

following: 

a. Perform anhydrous calcium chloride test according to ASTM F1869. Proceed with 

installation only after substrates have maximum moisture-vapor-emission rate of 3 

lb of water/1000 sq. ft. (1.36 kg of water/92.9 sq. m) in 24 hours. 

b. Perform relative humidity test using in situ probes according to ASTM F2170. 

Proceed with installation only after substrates have a  relative humidity level as 

approved by the flooring and adhesive manufacturers. . 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 

compound; remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install floor tiles until they are the same temperature as the space where they are to be 

installed. 

E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 

floor tile. 
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SECTION 09 65 36 - STATIC-CONTROL RESILIENT FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Static-dissipative, vinyl composition floor tile. 

B. Related Requirements: 

1. Division 09 Section  "Resilient Base and Accessories" for resilient base, reducer strips, 

and other accessories installed with static-control resilient flooring. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to static-control resilient flooring including, but 

not limited to, the following: 

a. Examination and preparation of substrates to receive static-control resilient 

flooring. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings:  For each type of static-control resilient flooring.  Include floor-covering 

layouts, edges, columns, doorways, enclosing partitions, built-in furniture, cabinets, and cutouts. 

1. Show details of special patterns. 

2. Show locations of inscribed maintenance tiles. 

3. Submit grounding diagram showing location of grounding strips and connections. 

C. Samples for Initial Selection:  For each type of static-control resilient flooring. 

D. Samples for Verification:  For each type of static-control resilient flooring, of size indicated 

below: 
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1. Floor Tile:  Full-size units. 

E. Product Schedule:  For static-control resilient flooring.  Use same designations indicated on 

Drawings. 

F. Qualification Data:  For Installer. 

G. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 

testing agency, for static-control resilient flooring. 

H. Field quality-control reports. 

I. Maintenance Data:  For each type of static-control resilient flooring to include in maintenance 

manuals. 

J. Maintenance Materials: See Division 01 Section 017846 “Extra Stock Materials” for 

requirements related to this section. 

K. LEED Submittals: 

1. Product Data for Credit IEQ 4.1:  For adhesives and sealants, documentation including 

printed statement of VOC content showing credit compliance. 

2. Product Data for Credit IEQc4.3: For resilient base and stair accessories, documentation 

from an independent testing agency indicating that products comply with the FloorScore 

standard. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs workers for this Project who are 

competent in techniques required by manufacturer for static-control resilient flooring. 

1. Engage an installer who employs workers for this Project who are trained or certified by 

manufacturer for installation techniques required. 

B. Mockups:  Build mockups to verify selections made under Sample submittals and to 

demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Build mockups for static-control resilient flooring including resilient base and 

accessories. 

a. Size:  Minimum 100 sq. ft. (9.3 sq. m) for each type, color, and pattern in locations 

indicated. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store static-control resilient flooring and installation materials in dry spaces protected from the 

weather, with ambient temperatures maintained within range recommended by manufacturer but 

not less than 50 deg F (10 deg C) or more than 90 deg F (32 deg C). 
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1. Floor Tile:  Store on flat surfaces. 

1.7 PROJECT CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 

70 deg F (21 deg C) or more than 85 deg F (29 deg C), in spaces to receive static-control 

resilient flooring during the following time periods: 

1. 48 hours before installation. 

2. During installation. 

3. 48 hours after installation. 

B. Until Substantial Completion, maintain ambient temperatures within range recommended by 

manufacturer, but not less than 55 deg F (13 deg C) or more than 95 deg F (35 deg C). 

C. Close spaces to traffic during static-control resilient flooring installation. 

D. Close spaces to traffic for 48 hours after static-control resilient flooring installation. 

E. Install static-control resilient flooring after other finishing operations, including painting, have 

been completed. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Static-Dissipative Properties:  Provide static-control resilient flooring with static-control 

properties indicated as determined by testing identical products per test method indicated by an 

independent testing and inspecting agency. 

1. Electrical Resistance:  Test per ASTM F 150 with 100-V applied voltage. 

a. Average greater than 1 megohm and less than or equal to 1000 megohms when test 

specimens are tested surface to ground. 

b. Average greater than 1 megohm and less than or equal to 1000 megohms when 

installed floor coverings are tested surface to ground. 

2. Static Generation:  Less than 300 V when tested per AATCC-134 at 20 percent relative 

humidity with conductive footwear. 

3. Static Decay:  5000 to zero V in less than 0.25 seconds when tested per FED-STD-

101C/4046.1. 

B. FloorScore Compliance:  Static-control resilient flooring shall comply with requirements of 

FloorScore certification. 

C. Low-Emitting Materials:  Adhesives, Sealants and Sealant Primers must comply with South 

Coast Air Quality Management District (SCAQMD) Rule #1168. Volatile organic compound 
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(VOC) limits listed in the table below correspond to an effective date of July 1, 2005 and rule 

amendment date of January 7, 2005. 

D. Fire-Test-Response Characteristics:  As determined by testing identical products according to 

ASTM E 648 or NFPA 253 by a qualified testing agency. 

1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm. 

2.2 STATIC-DISSIPATIVE RESILIENT FLOOR COVERINGS 

A. Static-Dissipative, Vinyl Composition Floor Tile:  ASTM F 1066 (vinyl composition floor tile, 

nonasbestos formulated), Class 2 (through-pattern tile). 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Armstrong World Industries, Inc; Static Dissipative SDT. 

b. VPI Flooring, ESD Static Control 

c. Roppe ESD Static Control  

2. Thickness:  Not less than 0.125 inch (3.2 mm). 

3. Size:  12 by 12 inches (305 by 305 mm). 

4. Colors and Patterns:  As indicated by manufacturer's designations. 

2.3 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified portland cement or blended 

hydraulic-cement-based formulation provided or approved by manufacturer for applications 

indicated. 

B. Static-Control Adhesive:  Provided or approved by manufacturer; type that maintains electrical 

continuity of floor-covering system to ground connection. 

C. Grounding Strips:  Provided or approved by manufacturer; type and size that maintains 

electrical continuity of floor-covering system to ground connection. 

D. Maintenance Floor Tiles:  Special floor tiles inscribed "Conductive floor.  Do not wax." 

E. Floor Polish:  Provide protective, static-control liquid floor polish products as recommended by 

floor-covering manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer and manufacturer's representative present, for compliance 

with requirements for maximum moisture content and other conditions affecting performance of 

the Work. 
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B. Verify that finishes of substrates comply with tolerances and other requirements specified in 

other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign 

deposits that might interfere with adhesion or static-control characteristics of floor coverings. 

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

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions and with oversight by 

manufacturer's representative to ensure adhesion of static-control resilient flooring and electrical 

continuity of floor-covering systems. 

B. Concrete Substrates:  Prepare according to ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Remove substrate coatings and other substances that are incompatible with floor-covering 

adhesives and that contain soap, wax, oil, or silicone, using mechanical methods 

recommended by manufacturer.  Do not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.  Proceed 

with installation only after substrates pass testing. 

4. Moisture Testing:  Perform tests recommended by manufacturer and as follows.  Proceed 

with installation only after substrates pass testing. 

a. Perform anhydrous calcium chloride test according to ASTM F 1869.  Proceed 

with installation only after substrates have maximum moisture-vapor-emission rate 

of 3 lb of water/1000 sq. ft. (1.36 kg of water/92.9 sq. m) in 24 hours. 

b. Perform relative-humidity test using in situ probes according to ASTM F 2170.  

Proceed with installation only after substrates have maximum 75 percent relative-

humidity level measurement. 

C. Access Flooring Panels:  Remove protective film of oil or other coating using method 

recommended by access flooring manufacturer. 

D. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 

compound and remove bumps and ridges to produce a uniform and smooth substrate. 

E. Do not install static-control resilient flooring until it is same temperature as space where it is to 

be installed. 

1. Move static-control resilient flooring and installation materials into spaces where they 

will be installed at least 48 hours in advance of installation. 

F. Sweep and vacuum substrates to be covered by static-control resilient flooring immediately 

before installation. 

3.3 INSTALLATION, GENERAL 

A. Install static-control resilient flooring according to manufacturer's written instructions. 
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B. Embed grounding strips in static-control adhesive.  Extend grounding strips beyond perimeter 

of static-control resilient floor-covering surfaces to ground connections. 

C. Scribe, cut, and fit static-control resilient flooring to butt neatly and tightly to vertical surfaces 

and permanent fixtures including built-in furniture, cabinets, pipes, outlets, and door frames. 

D. Extend static-control resilient flooring into toe spaces, door reveals, closets, and similar 

openings.  Extend static-control resilient flooring to center of door openings. 

E. Maintain reference markers, holes, and openings that are in place or marked for future cutting 

by repeating on static-control resilient flooring as marked on substrates.  Use chalk or other 

nonpermanent, nonstaining marking device. 

F. Install static-control resilient flooring on covers for telephone and electrical ducts, and similar 

items in installation areas.  Maintain overall continuity of color and pattern with pieces of static-

control resilient flooring installed on covers.  Tightly adhere static-control resilient flooring 

edges to substrates that abut covers and to cover perimeters. 

G. Adhere static-control resilient flooring to substrates using a full spread of static-control adhesive 

applied to substrate to produce a completed installation without open cracks, voids, raising and 

puckering at joints, telegraphing of adhesive spreader marks, and other surface imperfections. 

3.4 FLOOR-TILE INSTALLATION 

A. Comply with manufacturer's written instructions for installing floor tile. 

B. Lay out floor tiles from center marks established with principal walls, discounting minor 

offsets, so floor tiles at opposite edges of room are of equal width.  Adjust as necessary to avoid 

using cut widths that equal less than one-half floor tile at perimeter. 

1. Lay floor tiles in pattern indicated. 

C. Match floor tiles for color and pattern by selecting floor tiles from cartons in same sequence as 

manufactured and packaged if so numbered.  Discard broken, cracked, chipped, or deformed 

floor tiles. 

1. Lay static-dissipative, vinyl composition floor tiles in pattern of colors and sizes 

indicated. 

3.5 FIELD QUALITY CONTROL 

A. Testing:  Engage a qualified testing agency to test electrical resistance of static-control resilient 

flooring for compliance with requirements. 

1. Arrange for testing after static-control adhesives have fully cured and static-control 

resilient flooring has stabilized to ambient conditions and after ground connections are 

completed. 
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2. Arrange for testing of static-control resilient flooring before and after performing floor 

polish procedures. 

B. Static-control resilient flooring will be considered defective if it does not pass tests and 

inspections. 

C. Prepare test and inspection reports. 

3.6 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protection of static-control 

resilient flooring. 

B. Perform the following operations immediately after completing static-control resilient flooring: 

1. Remove static-control adhesive and other blemishes from exposed surfaces. 

2. Sweep and vacuum surfaces thoroughly. 

3. Damp-mop surfaces to remove marks and soil. 

C. Protect static-control resilient flooring from mars, marks, indentations, and other damage from 

construction operations and placement of equipment and fixtures during remainder of 

construction period. 

1. Do not wax static-control resilient flooring. 

2. If recommended in writing by manufacturer, apply protective static-control floor polish 

formulated to maintain or enhance floor covering's electrical properties; ensure static-

control resilient flooring surfaces are free from soil, static-control adhesive, and surface 

blemishes. 

a. Verify that both floor polish and its application method are approved by 

manufacturer and that floor polish will not leave an insulating film that reduces 

static-control resilient flooring's effectiveness for static control. 

D. Cover static-control resilient flooring until Substantial Completion. 

END OF SECTION 09 65 36 
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SECTION 09 67 23 - RESINOUS COATINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Industrial resinous flooring systems for use in waste areas. 

2. Resinous flooring used in areas as shown on the finish schedule. 

3. High performance resinous flooring and wall coatings for animal holding areas. 

B. Related Sections: 

1. Division 07 Section  "Joint Sealants" for sealants installed at joints in resinous flooring 

systems. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include manufacturer's technical data, 

application instructions, and recommendations for each resinous flooring component required. 

B. LEED Submittals: 

1. Product Data for Credit IEQ 4.2:  For liquid-applied flooring components, documentation 

including printed statement of VOC content showing credit compliance. 

2. Laboratory Test Reports for Credit IEQ 4:  For flooring systems, documentation 

indicating that products comply with the testing and product requirements of the 

California Department of Health Services' "Standard Practice for the Testing of Volatile 

Organic Emissions from Various Sources Using Small-Scale Environmental Chambers." 

C. Samples for Initial Selection:  For each type of exposed finish required. 

D. Samples for Verification:  For each resinous flooring system required, 6 inches (150 mm) 

square, applied to a rigid backing by Installer for this Project. 

E. Product Schedule:  For resinous flooring.  Use same designations indicated on Drawings. 

F. Installer Certificates:  Signed by manufacturer certifying that installers comply with specified 

requirements. 

G. Material Certificates:  For each resinous flooring component, from manufacturer. 
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H. Material Test Reports:  For each resinous flooring system. 

I. Maintenance Data:  For resinous flooring to include in maintenance manuals. 

1.4 TRADE CONTRACTOR’S QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 

for installation of flooring systems required for this Project. 

1. Engage an installer who is certified in writing by resinous flooring manufacturer as 

qualified to apply resinous flooring systems indicated. 

B. Source Limitations:  Obtain primary resinous flooring materials, including primers, resins, 

hardening agents, grouting coats, and topcoats, from single source from single manufacturer.  

Provide secondary materials, including patching and fill material, joint sealant, and repair 

materials, of type and from source recommended by manufacturer of primary materials. 

C. Mockups:  Apply mockups to verify selections made under sample submittals and to 

demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Apply full-thickness mockups on 48-inch- (1200-mm-) square floor area selected by 

Architect. 

a. Include 48-inch (1200-mm) length of integral cove base with inside and outside 

corner. 

2. Simulate finished lighting conditions for Architect's review of mockups. 

3. Approved mockups may become part of the completed Work if undisturbed at time of 

Substantial Completion. 

D. Preinstallation Conference:  Conduct conference at Project site. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in original packages and containers, with seals unbroken, bearing 

manufacturer's labels indicating brand name and directions for storage and mixing with other 

components. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Comply with resinous flooring manufacturer's written instructions 

for substrate temperature, ambient temperature, moisture, ventilation, and other conditions 

affecting resinous flooring application. 

B. Lighting:  Provide permanent lighting or, if permanent lighting is not in place, simulate 

permanent lighting conditions during resinous flooring application. 
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C. Close spaces to traffic during resinous flooring application and for not less than 24 hours after 

application unless manufacturer recommends a longer period. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

following: 

1. BASF Construction Chemicals, Inc.; BASF Building Systems. 

2. Crossfield Products Corp.; Dex-O-Tex. 

3. DUDICK Inc. 

4. PPG Industries, Inc. 

5. Sherwin Williams 

6. See Finishes Sheets in 090000 for selected products 

B. Manufacturer for animal rooms:  Prime Coat Coating Systems 

1. Floors:  Prime Flex 2611 Urethane anti-skid flooring, or equal  Noted as URF-51 

2. Walls: Prime Cast 1200 fiberglass reinforced epoxy, or equal  Noted as URW-51 

2.2 MATERIALS 

A. VOC Content of Liquid-Applied Flooring Components:  Mot more than 100 g/L when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24): 

B. Low-Emitting Materials:  Pants and coatings used on the interior of the building must meet the 

LEED IEQc4.2 requirements 

2.3 RESINOUS FLOORING noted as ERF51 and ERF52 

A. Resinous Flooring:  Abrasion-, impact- and chemical-resistant, decorative-aggregate-filled, 

epoxy-resin-based, monolithic floor surfacing designed to produce a seamless floor and integral 

cove base. 

B. System Characteristics: 

1. Color and Pattern:  As selected by Architect from manufacturer's full range  and as 

indicated on the finish material sheets.  

2. Wearing Surface:  Textured for slip resistance. 

3. Overall System Thickness:  3/16 inch (4.8 mm). 

C. Body Coats: 

1. Resin:  Epoxy. 

2. Formulation Description:  100 percent solids. 

3. Application Method:  Self-leveling slurry with broadcast aggregates. 
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a. Thickness of Coats:  3/32nd inch . 

b. Number of Coats:  Two. 

4. Aggregates:  Manufacturer's standard. 

D. Topcoat:  Sealing or finish coats. 

1. Resin:  Epoxy. 

2. Formulation Description:  100 percent solids. 

3. Type:  Clear. 

4. Finish:  Matte. 

5. Number of Coats:  One. 

E. System Physical Properties:  Provide resinous flooring system with the following minimum 

physical property requirements when tested according to test methods indicated: 

1. Compressive Strength: 6000 psi per ASTM C 579. 

2. Tensile Strength: 1500 psi  per ASTM C 307. 

3. Flexural Modulus of Elasticity: 2500 psi  per ASTM C 580. 

4. Impact Resistance:  No chipping, cracking, or delamination and not more than 1/16-inch 

(1.6-mm) permanent indentation per MIL-D-3134. 

5. Resistance to Elevated Temperature:  No slip or flow of more than 1/16 inch (1.6 mm) 

per MIL-D-3134. 

6. Flammability:  Self-extinguishing per ASTM D 635. 

7. Critical Radiant Flux:  0.45 W/sq. cm or greater per NFPA 253. 

2.4 RESINOUS WALLCOATINGS noted as ERW51 and ERW52 

A. Resinous Wall coating:  Abrasion, and chemical-resistant, amine cured two component epoxy 

novalac coating designed to produce a seamless wall coating,  

B. System Characteristics: 

1. Color and Pattern:  As selected by Architect from manufacturer's full range and as 

indicated on the finish material sheets.  

2. Overall System Thickness:  approx. 16 mils DFT 

3. Primer:  Steri-Coat Primer 67   Patch CMU surfaces with Scratch Coat 300  

C. Body Coats: 

1. Resin:  Novolac Epoxy. 

2. Formulation Description:  100 percent solids. 

3. Application Method:  roller  

a. Number of Coats:  Two. 

D. System Physical Properties:  Provide resinous flooring system with the following minimum 

physical property requirements when tested according to test methods indicated: 

1. Tensile Strength:  to cohesive failure of concrete  

2. Flammability:  Self-extinguishing per ASTM D 635. 
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3. Specular gloss factor: 85-90 

4. Fungus resistance: no growth  

2.5 ACCESSORIES 

A. Primer:  Type recommended by manufacturer for substrate and body coats indicated. 

1. Formulation Description:  100 percent solids. 

B. Reinforcing Membrane:  Flexible resin formulation that is recommended by manufacturer for 

substrate and primer and body coats indicated and that prevents substrate cracks from reflecting 

through resinous flooring. 

1. Formulation Description:  100 percent solids. 

a. Provide fiberglass scrim embedded in reinforcing membrane. 

C. Patching and Fill Material:  Resinous product of or approved by resinous flooring manufacturer 

and recommended by manufacturer for application indicated. 

2.6 RESINOUS COATINGS FOR ANIMAL KENNELS AND RELIEF AREAS 

A. Substrates: 

1. Floors:   remove all coatings, oils, grease and other contaminants from floor surface.  

Sweep clean and protect for the application of primer 

2. Walls: See Division 09 section “Gypsum Board Assemblies”.  Wallboard will have Level 

2 finish as preparation for wall coating. 

B. Flooring:  PrimeFlex 2611 with mid-level slip resistant finish, and antimicrobial additives. 

C. Wall finish: PrimeCast 1100 with 60 mil  thick  wall coating system.   

PART 3 - EXECUTION 

3.1 PREPARATION 

A. General:  Prepare and clean substrates according to resinous flooring manufacturer's written 

instructions for substrate indicated.  Provide clean, dry substrate for resinous flooring 

application. 

B. Concrete Substrates:  Provide sound concrete surfaces free of laitance, glaze, efflorescence, 

curing compounds, form-release agents, dust, dirt, grease, oil, and other contaminants 

incompatible with resinous flooring. 

1. Roughen concrete substrates as follows: 
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a. Shot-blast surfaces with an apparatus that abrades the concrete surface, contains 

the dispensed shot within the apparatus, and recirculates the shot by vacuum 

pickup. 

b. Comply with ASTM C 811 requirements unless manufacturer's written instructions 

are more stringent. 

2. Repair damaged and deteriorated concrete according to resinous flooring manufacturer's 

written instructions. 

3. Verify that concrete substrates are dry and moisture-vapor emissions are within 

acceptable levels according to manufacturer's written instructions. 

a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with application 

of resinous flooring only after substrates have maximum moisture-vapor-emission 

rate of 3 lb of water/1000 sq. ft. (1.36 kg of water/92.9 sq. m) of slab area in 24 

hours. 

b. Perform relative humidity test using in situ probes, ASTM F 2170.  Proceed with 

installation only after substrates have a maximum 75 percent relative humidity 

level measurement. 

4. Alkalinity and Adhesion Testing:  Verify that concrete substrates have pH within 

acceptable range.  Perform tests recommended by manufacturer.  Proceed with 

application only after substrates pass testing. 

C. Resinous Materials:  Mix components and prepare materials according to resinous flooring 

manufacturer's written instructions. 

D. Use patching and fill material to fill holes and depressions in substrates according to 

manufacturer's written instructions. 

E. Treat control joints and other nonmoving substrate cracks to prevent cracks from reflecting 

through resinous flooring according to manufacturer's written instructions. 

3.2 APPLICATION 

A. General:  Apply components of resinous flooring system according to manufacturer's written 

instructions to produce a uniform, monolithic wearing surface of thickness indicated. 

1. Coordinate application of components to provide optimum adhesion of resinous flooring 

system to substrate, and optimum intercoat adhesion. 

2. Cure resinous flooring components according to manufacturer's written instructions.  

Prevent contamination during application and curing processes. 

3. At substrate expansion and isolation joints, comply with resinous flooring manufacturer's 

written instructions. 

B. Apply primer over prepared substrate at manufacturer's recommended spreading rate. 

C. Apply waterproofing membrane, where indicated, in manufacturer's recommended thickness. 

1. Apply waterproofing membrane to integral cove base substrates. 
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D. Apply reinforcing membrane to substrate cracks. 

E. Integral Cove Base:  Apply cove base mix to wall surfaces before applying flooring.  Apply 

according to manufacturer's written instructions and details including those for taping, mixing, 

priming, troweling, sanding, and topcoating of cove base.  Round internal and external corners. 

1. Integral Cove Base:  4 inches (100 mm) high. 

F. Apply self-leveling slurry body coats in thickness indicated for flooring system. 

1. Broadcast aggregates at rate recommended by manufacturer and, after resin is cured, 

remove excess aggregates to provide surface texture indicated. 

G. Apply troweled or screeded body coats in thickness indicated for flooring system.  Hand or 

power trowel and grout to fill voids.  When cured, remove trowel marks and roughness using 

method recommended by manufacturer. 

H. Apply grout coat, of type recommended by resinous flooring manufacturer, to fill voids in 

surface of final body coat and to produce wearing surface indicated. 

I. Apply topcoats in number indicated for flooring system and at spreading rates recommended in 

writing by manufacturer. 

3.3 TRADE CONTRACTOR’S FIELD QUALITY CONTROL 

A. Coating Applied Thickness Verification:  At the direction of Owner and at locations designated 

by Owner,  provide non-destructive testing to measure thickness of coating at the rate of one  

sample per 1000 sq. ft. (92.9 sq. m) of resinous flooring, or portion thereof.    Use ultrasonic 

gauge such as PT200 or PT 100 C by “Measure it All” or  Defelsko “PosiTector 200”  gauge 

that is accurate on concrete and wallboard substrates.   For each sample that fails to comply with 

requirements, take two additional samples.    Correct deficiencies.  

B. Material Sampling:  Owner may at any time and any number of times during resinous flooring 

application require material samples for testing for compliance with requirements. 

1. Owner will engage an independent testing agency to take additional measurements  

samples of materials being used.  Material samples will be taken, identified, sealed, and 

certified in presence of Contractor. 

2. If test results show applied materials do not comply with specified requirements, pay for 

testing, remove noncomplying materials, prepare surfaces coated with unacceptable 

materials, and reapply flooring materials to comply with requirements. 

3.4 PROTECTION 

A. Protect resinous flooring from damage and wear during the remainder of construction period.  

Use protective methods and materials, including temporary covering, recommended in writing 

by resinous flooring manufacturer. 
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END OF SECTION 09 67 23 
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SECTION 096813 - TILE CARPETING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Modular carpet tile.

B. Related Requirements:

1. Section 096513 "Resilient Base and Accessories" for resilient wall base and accessories 
installed with carpet tile.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1. Review methods and procedures related to carpet tile installation including, but not limited 
to, the following:

a. Review delivery, storage, and handling procedures.
b. Review ambient conditions and ventilation procedures.
c. Review subfloor preparation procedures.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include manufacturer's written data on physical characteristics, durability, and fade 
resistance.

2. Include manufacturer's written installation recommendations for each type of substrate.

B. Shop Drawings: For carpet tile installation, plans showing the following:

1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations where 
cutouts are required in carpet tiles.

2. Carpet tile type, color, and dye lot.
3. Type of subfloor.
4. Type of installation.
5. Pattern of installation.
6. Pattern type, location, and direction.
7. Pile direction.
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8. Type, color, and location of insets and borders.
9. Type, color, and location of edge, transition, and other accessory strips.
10. Transition details to other flooring materials.

C. Samples: For each of the following products and for each color and texture required. Label each 
Sample with manufacturer's name, material description, color, pattern, and designation indicated 
on Drawings and in schedules.

1. Carpet Tile: Full-size Sample.
2. Exposed Edge, Transition, and Other Accessory Stripping: 12-inch-long Samples.

D. Samples for Initial Selection: For each type of carpet tile.

1. Include Samples of exposed edge, transition, and other accessory stripping involving color 
or finish selection.

E. Samples for Verification: For each of the following products and for each color and texture 
required. Label each Sample with manufacturer's name, material description, color, pattern, and 
designation indicated on Drawings and in schedules.

1. Carpet Tile: Full-size Sample.
2. Exposed Edge, Transition, and Other Accessory Stripping: 12-inch-long Samples.

F. Product Schedule: For carpet tile. Use same designations indicated on Drawings.

G. Sustainable Product Certification: Provide ANSI/NSF 140 certification for carpet products.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer.

B. Product Test Reports: For carpet tile, for tests performed by a qualified testing agency.

C. Sample Warranty: For special warranty.

1.6 CLOSEOUT SUBMITTALS

A. Maintenance Data: For carpet tiles to include in maintenance manuals. Include the following:

1. Methods for maintaining carpet tile, including cleaning and stain-removal products and 
procedures and manufacturer's recommended maintenance schedule.

2. Precautions for cleaning materials and methods that could be detrimental to carpet tile.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials, from the same product run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents.

1. Carpet Tile: Full-size units equal to 10 percent of amount installed for each type indicated, 
but not less than 10 sq. yd..
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1.8 QUALITY ASSURANCE

A. Installer Qualifications: An experienced installer who is certified by the International Certified 
Floorcovering Installers Association at the Commercial II certification level.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Comply with the Carpet and Rug Institute's CRI 104.

1.10 FIELD CONDITIONS

A. Comply with the Carpet and Rug Institute's CRI 104 for temperature, humidity, and ventilation 
limitations.

B. Environmental Limitations: Do not deliver or install carpet tiles until spaces are enclosed and 
weathertight, wet-work in spaces is complete and dry, and ambient temperature and humidity 
conditions are maintained at levels planned for building occupants during the remainder of the 
construction period.

C. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently dry to 
bond with adhesive and concrete slabs have pH range recommended by carpet tile manufacturer.

D. Where demountable partitions or other items are indicated for installation on top of carpet tiles, 
install carpet tiles before installing these items.

1.11 WARRANTY

A. Special Warranty for Carpet Tiles: Manufacturer agrees to repair or replace components of carpet 
tile installation that fail in materials or workmanship within specified warranty period.

1. Warranty does not include deterioration or failure of carpet tile due to unusual traffic, failure 
of substrate, vandalism, or abuse.

2. Failures include, but are not limited to, the following:

a. More than 10 percent edge raveling, snags, and runs.
b. Dimensional instability.
c. Excess static discharge.
d. Loss of tuft-bind strength.
e. Loss of face fiber.
f. Delamination.

3. Warranty Period:  10 years minimum from date of Substantial Completion or more as 
standard with manufacturer.

SLCDA-GSA NOAA-NWS BUILDING TI RENOVATIONS    MHTN PROJECT NO. 2023573 

CONSTRUCTION DOCUMENTS -BID SET         02 MAY 2024 



SLCDA-GSA NOAA-NWS BUILDING TI RENOVATIONS   MHTN PROJECT NO. 2023573
100% REVIEW SET             30 JANUARY 2024

TILE CARPETING 096813 - 4

PART 2 - PRODUCTS

2.1 CARPET TILE

A. Products: Subject to compliance with requirements, provide the following:

1. Shaw Custom – 62 WVR V226H 1 / 1206 – BACKING ECoWoRX

B. Color:  As indicated by manufacturer's designations.

C. Fiber Content:  100 percent solution dyed nylon.

D. Pile Characteristic: All loop pile.

E. Total Thickness: 0.25 inch.

F. Primary Backing: Synthetic.

G. Secondary Backing: Earthwise.

H. Size:  12 by 36 inch.

I. Applied Treatments:

1. Soil-Resistance Treatment:  Manufacturer's standard treatment.

J. Performance Characteristics:

1. Critical Radiant Flux Classification: Not less than 0.45 W/sq. cm according to NFPA 253.
2. Colorfastness to Light: Not less than 4 after 40 AFU (AATCC fading units) according to 

AATCC 16, Option E.
3. Colorfastness to Light: Not less than 4 after 40 AFU (AATCC fading units) according to 

AATCC 16, Option E.

2.2 INSTALLATION ACCESSORIES

A. Trowelable Leveling and Patching Compounds: Latex-modified, hydraulic-cement-based 
formulation provided or recommended by carpet tile manufacturer.

B. Adhesives: Water-resistant, mildew-resistant, nonstaining, pressure-sensitive type to suit 
products and subfloor conditions indicated, that comply with flammability requirements for 
installed carpet tile, and are recommended by carpet tile manufacturer for releasable installation.

1. Adhesives shall have a VOC content of 50 g/L or less.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for maximum moisture content, alkalinity range, installation tolerances, and other 
conditions affecting carpet tile performance.

B. Examine carpet tile for type, color, pattern, and potential defects.

C. Concrete Slabs: Verify that finishes comply with requirements specified in Section 033000 "Cast-
in-Place Concrete" and that surfaces are free of cracks, ridges, depressions, scale, and foreign 
deposits.

1. Moisture Testing: Perform tests so that each test area does not exceed 1000 sq. ft., and 
perform no fewer than three tests in each installation area and with test areas evenly 
spaced in installation areas.

a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with installation only after 
substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 sq. ft. 
in 24 hours.

b. Relative Humidity Test: Using in situ probes, ASTM F2170. Proceed with installation 
only after substrates have a maximum 75 percent relative humidity level 
measurement.

c. Perform additional moisture tests recommended in writing by adhesive and carpet 
tile manufacturers. Proceed with installation only after substrates pass testing.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. General: Comply with the Carpet and Rug Institute's CRI 104 and with carpet tile manufacturer's 
written installation instructions for preparing substrates indicated to receive carpet tile.

B. Use trowelable leveling and patching compounds, according to manufacturer's written 
instructions, to fill cracks, holes, depressions, and protrusions in substrates. Fill or level cracks, 
holes and depressions 1/8 inch wide or wider, and protrusions more than 1/32 inch unless more 
stringent requirements are required by manufacturer's written instructions.

C. Concrete Substrates: Remove coatings, including curing compounds, and other substances that 
are incompatible with adhesives and that contain soap, wax, oil, or silicone, without using 
solvents. Use mechanical methods recommended in writing by adhesive and carpet tile 
manufacturers.

D. Broom and vacuum clean substrates to be covered immediately before installing carpet tile.

3.3 INSTALLATION

A. General: Comply with the Carpet and Rug Institute's CRI 104, Section 10, "Carpet Tile," and with 
carpet tile manufacturer's written installation instructions.
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B. Maintain dye-lot integrity. Do not mix dye lots in same area.

C. Maintain pile-direction patterns indicated on Drawings.

D. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in furniture 
including cabinets, pipes, outlets, edgings, thresholds, and nosings. Bind or seal cut edges as 
recommended by carpet tile manufacturer.

E. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, removable 
flanges, alcoves, and similar openings.

F. Maintain reference markers, holes, and openings that are in place or marked for future cutting by 
repeating on carpet tile as marked on subfloor. Use nonpermanent, non staining marking device.

G. Install pattern parallel to walls and borders, unless indicated otherwise in Drawings.

3.4 CLEANING AND PROTECTION

A. Perform the following operations immediately after installing carpet tile:

1. Remove excess adhesive and other surface blemishes using cleaner recommended by 
carpet tile manufacturer.

2. Remove yarns that protrude from carpet tile surface.
3. Vacuum carpet tile using commercial machine with face-beater element.

B. Protect installed carpet tile to comply with the Carpet and Rug Institute's CRI 104, Section 13.7.

C. Protect carpet tile against damage from construction operations and placement of equipment and 
fixtures during the remainder of construction period. Use protection methods indicated or 
recommended in writing by carpet tile manufacturer.

END OF SECTION 096813
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SECTION 099123 - INTERIOR PAINTING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes surface preparation and the application of paint systems on the following 
interior substrates:

1. Steel and iron.
2. Gypsum board.
3. Concrete floor.

B. Related Requirements:

1. Low VOC coatings complying with Utah Administrative Code R307-361 are required as 
work of this Section.

2. Section 055000 "Metal Fabrications" for shop priming metal fabrications.

1.3 DEFINITIONS

A. MPI Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to 
ASTM D 523.

B. MPI Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, 
according to ASTM D 523.

C. MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523.

D. MPI Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523.

1.4 QUALITY ASSURANCE

A. Mockups: Apply mockups of each paint system indicated and each color and finish selected to 
verify preliminary selections made under Sample submittals and to demonstrate aesthetic 
effects and set quality standards for materials and execution.

1. Architect will select one surface to represent surfaces and conditions for application of 
each paint system.

a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft..
b. Other Items: Architect will designate items or areas required.

2. Final approval of color selections will be based on mockups.

SLCDA-GSA NOAA-NWS BUILDING TI RENOVATIONS    MHTN PROJECT NO. 2023573 

CONSTRUCTION DOCUMENTS -BID SET         02 MAY 2024 



SLCDA-GSA NOAA-NWS BUILDING TI RENOVATIONS   MHTN PROJECT NO. 2023573
100% REVIEW SET 30 JANUARY 2024

INTERIOR PAINTING 099123 - 2

a. If preliminary color selections are not approved, apply additional mockups of 
additional colors selected by Architect at no added cost to Owner.

3. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing.

4. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F.

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.

1.6 FIELD CONDITIONS

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 
between 50 and 95 deg F.

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 
deg F above the dew point; or to damp or wet surfaces.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

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

1. Benjamin Moore & Co.
2. Glidden Professional.
3. PPG Architectural Coatings.
4. Sherwin-Williams Company (The).

B. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to products listed in the Interior Painting 
Schedule for the paint category indicated.

2.2 PAINT, GENERAL

A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its 
"MPI Approved Products Lists."

B. Material Compatibility:
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1. Materials for use within each paint system shall be compatible with one another and 
substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience.

2. For each coat in a paint system, products shall be recommended in writing by topcoat 
manufacturers for use in paint system and on substrate indicated.

C. VOC Content: Utah Administrative Code R307-361 Products shall comply with VOC limits of 
authorities having jurisdiction and, for interior and exterior paints and coatings applied at 
Project site, the following VOC limits, exclusive of colorants added to a tint base, when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24):

1. Flat Paints and Coatings: 50 g/L.
2. Nonflat Paints and Coatings: 100 g/L.
3. Dry-Fog Coatings: 150 g/L.
4. Primers, Sealers, and Undercoaters: 100 g/L.
5. Anticorrosive and Antirust Paints Applied to Ferrous Metals: 250 g/L.
6. Zinc-Rich Industrial Maintenance Primers: 340 g/L.
7. Pretreatment Wash Primers: 420 g/L.
8. Floor Coating Foot Traffic: 100 g/L.
9. Floor Coatings High Performance: 250 g/L.
10. Shellacs, Clear: 730 g/L.
11. Shellacs, Pigmented: 550 g/L.

D. Colors: As indicated in a color schedule.

2.3 EPOXY FLOOR COATING, STATIC CONTROL

A. Bais of Design – Sherwin Williams Resuflor Topcoat SDE

B. Nominal 35 mil, electrostatic dissipative (ESD) epoxy flooring system

C. Comprised of a three-component, high solids epoxy that contains conductive filler, applied 15-
20 mils over an electrically insulating coat of epoxy. The system meets ANSI/ESD S20.20-2014 
for floor resistance readings between 1x105 and 1x109 ohms and <100 volts Body Voltage 
Generation.

2.4 SOURCE QUALITY CONTROL

A. Testing of Paint Materials: Owner reserves the right to invoke the following procedure:

1. Owner will engage the services of a qualified testing agency to sample paint materials. 
Contractor will be notified in advance and may be present when samples are taken. If 
paint materials have already been delivered to Project site, samples may be taken at 
Project site. Samples will be identified, sealed, and certified by testing agency.

2. Testing agency will perform tests for compliance with product requirements.
3. Owner may direct Contractor to stop applying paints if test results show materials being 

used do not comply with product requirements. Contractor shall remove noncomplying 
paint materials from Project site, pay for testing, and repaint surfaces painted with 
rejected materials. Contractor will be required to remove rejected materials from 
previously painted surfaces if, on repainting with complying materials, the two paints are 
incompatible.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of the Work.

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter 
as follows:

1. Gypsum Board: 12 percent.

C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth.

D. Verify suitability of substrates, including surface conditions and compatibility, with existing 
finishes and primers.

E. Proceed with coating application only after unsatisfactory conditions have been corrected.

1. Application of coating indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 
Painting Specification Manual" applicable to substrates and paint systems indicated.

B. Remove hardware, covers, plates, and similar items already in place that are removable and 
are not to be painted. If removal is impractical or impossible because of size or weight of item, 
provide surface-applied protection before surface preparation and painting.

1. After completing painting operations, use workers skilled in the trades involved to reinstall 
items that were removed. Remove surface-applied protection if any.

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, 
and incompatible paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 
coat as required to produce paint systems indicated.

D. Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk. Do 
not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that 
permitted in manufacturer's written instructions.

E. Steel Substrates: Remove rust, loose mill scale, and shop primer, if any. Clean using methods 
recommended in writing by paint manufacturer but not less than the following:

1. SSPC-SP 3.

F. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop 
paint is abraded. Paint exposed areas with the same material as used for shop priming to 
comply with SSPC-PA 1 for touching up shop-primed surfaces.
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G. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by 
mechanical methods to produce clean, lightly etched surfaces that promote adhesion of 
subsequently applied paints.

3.3 APPLICATION

A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI 
Manual."

1. Use applicators and techniques suited for paint and substrate indicated.
2. Paint surfaces behind movable equipment and furniture same as similar exposed 

surfaces. Before final installation, paint surfaces behind permanently fixed equipment or 
furniture with prime coat only.

3. Paint front and backsides of access panels, removable or hinged covers, and similar 
hinged items to match exposed surfaces.

4. Do not paint over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates.

5. Primers specified in painting schedules may be omitted on items that are factory primed 
or factory finished if acceptable to topcoat manufacturers.

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 
same material are to be applied. Tint undercoats to match color of topcoat, but provide 
sufficient difference in shade of undercoats to distinguish each separate coat.

C. If undercoats or other conditions show through topcoat, apply additional coats until cured film 
has a uniform paint finish, color, and appearance.

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color 
breaks.

E. Painting Electronic Safety Work:

1. Paint the following work where exposed in occupied spaces:

a. Fire Alarm Junction Boxes

F. Concrete Sealers: Apply at rates indicated by manufacturer, and according to manufacturer's 
written instructions.

3.4 FIELD QUALITY CONTROL

A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and 
inspecting agency to inspect and test paint for dry film thickness.

1. Contractor shall touch up and restore painted surfaces damaged by testing.
2. If test results show that dry film thickness of applied paint does not comply with paint 

manufacturer's written recommendations, Contractor shall pay for testing and apply 
additional coats as needed to provide dry film thickness that complies with paint 
manufacturer's written recommendations.
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3.5 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site.

B. After completing paint application, clean spattered surfaces. Remove spattered paints by 
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.

C. Protect work of other trades against damage from paint application. Correct damage to work of 
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 
leave in an undamaged condition.

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces.

3.6 INTERIOR PAINTING SCHEDULE

A. Steel Substrates:

1. Latex System:

a. Prime Coat: Primer, rust-inhibitive, water based.

1) S-W Pro Industrial Pro-Cryl Universal Primer, B66-310 series, <100 g/L 
VOC.

b. Intermediate Coat: Water-based acrylic, interior, matching topcoat.
c. Topcoat: Water-based acrylic, semi-gloss: 

1) S-W Pro Industrial Acrylic Semi-Gloss Coating, B66-650 Series, at 2.5 to 
4.0 mils dry, per coat, <0 g/L.

2. Water-Based Dry-Fall System:

a. Prime Coat: Primer, rust-inhibitive, water based.

1) S-W Pro Industrial Pro-Cryl Universal Primer, B66-310 Series, <100 g/L 
VOC.

b. Topcoat: Dry fall, acrylic, flat.

1) S-W Low VOC Waterborne Acrylic Dryfall, Flat B42W81, <50g/L VOC.

B. Gypsum Board Substrates:

1. Latex over Latex Sealer System:

a. Prime Coat: Primer sealer, latex, interior.

1) S-W ProMar 200 Zero VOC Interior Latex Primer, B28W2600 Series, 0 g/L 
VOC.

b. Intermediate Coat: Latex, interior, matching topcoat.
c. Topcoat: Latex, interior (MPI Gloss Level 5).
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1) S-W ProMar 200 Zero VOC Interior Latex, Semi-gloss, B31-2600 Series, 0 
g/L VOC.

2. Water-Based Epoxy System:

a. Prime Coat: Primer sealer, latex, interior.

1) S-W ProMar 200 Zero VOC Interior Latex Primer, B28W2600 Series, 0 g/L 
VOC.

b. Intermediate Coat: Pre-catalyzed acrylic epoxy, matching topcoat.
c. Topcoat: Pre-catalyzed waterborne acrylic epoxy (MPI Gloss Level 5).

1) S-W Pro Industrial Pre-Catalyzed Waterbased Epoxy, Semi-gloss, K46 
Series, <50 g/L VOC.

END OF SECTION 099123
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SECTION 101423 – INTERIOR ROOM PANEL SIGNAGE

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 the following:

1. Panel signs mechanically anchored to substrates.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For panel signs.

1. Include fabrication and installation details and attachments to other work.
2. Show sign mounting heights, locations of supplementary supports to be provided by other 

installers, and accessories.
3. Show message list, typestyles, graphic elements, including raised characters and Braille, 

and layout for each sign at least half size.

C. Samples for Initial Selection: For each type of sign assembly, exposed component, and 
exposed finish.

1. Include representative Samples of available typestyles and graphic symbols.

D. Samples for Verification: For each type of sign assembly showing all components and with the 
required finish(es), in manufacturer's standard size unless otherwise indicated and as follows:

1. Panel Signs: Full-size Sample, including corner.
2. Full-size Samples, if approved, will be returned to Contractor for use in Project.

E. Product Schedule: For panel signs. Use same designations indicated on Drawings or specified.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer and manufacturer.

B. Sample Warranty: For special warranty.
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1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data: For signs to include in maintenance manuals.

1.6 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.

1. Variable Component Materials: Twelve (12) replaceable text inserts and interchangeable 
characters (letters, numbers, and graphic elements) of each type.

2. Tools: One set(s) of specialty tools for assembling signs and replacing variable sign 
components.

1.7 QUALITY ASSURANCE

A. Installer Qualifications: An employer of workers trained and approved by signage manufacturer.

B. Source Limitations: Obtain each sign type through one source from a single manufacturer.

C. Regulatory Requirements: Comply with the Americans with Disabilities Act (ADA) and with code 
provisions as adopted by authorities having jurisdiction.

1.8 COORDINATION

A. For signs supported by or anchored to permanent construction, furnish templates for installation 
of anchorage devices.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

2.2 PANEL SIGNS

A. General: Provide panel signs that comply with requirements indicated for materials, 
thicknesses, finishes, colors, designs, shapes, sizes, and details of construction.

1. Produce smooth panel sign surfaces constructed to remain flat under installed conditions 
within tolerance of plus or minus 1/16 inch measured diagonally.

B. Manufacturers: Subject to compliance with requirements, provide signs by Allotech, Inc. to 
match existing signs.

C. Cast-Acrylic Sheet: Manufacturer's standard and as follows:

1. Color: As selected from Manufacturer’s standards.

D. Framed Panel Signs: Fabricate signs with edges mechanically and smoothly finished to comply 
with the following requirements:
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1. Edge Condition: Square.
2. Corner Condition: Square.
3. Edge frame mechanically fastened to backing panel.

E. Tactile and Braille Copy: Copy complying with ADA Accessibility Guidelines and 
ICC/ANSI A117.1. Text shall be accompanied by Grade 2 Braille. Produce precisely formed 
characters with square cut edges free from burrs and cut marks, cast integral to sign panel. No 
surface applied graphics permitted.

1. Panel Material: Opaque acrylic sheet.
2. Raised-Copy Thickness: Not less than 1/32 inch.

2.3 PANEL SIGN TYPES

A. Room Signage: Each area requires a sign to identify the use of the space.

1. Material: Cast-acrylic sheet.
2. Perimeter: Framed and mounted with vandal proof fasteners. All mechanically fastened 

components.
3. Copy: Tactile and Braille.
4. Character Style: Helvetica regular, minimum 1 inch height.
5. Text: Appropriate to the space
6. Sizes: 

a. Character and Panel Sizes: As indicated in Drawings.

7. Colors: As selected by Architect from Manufacturer’s standards.
8. Offices, Storage, Toilet Rooms and Other Areas: Plaque with name, room number, and 

tactile lettering.

2.4 ACCESSORIES

A. Mounting Methods: Use mechanical mounting methods with vandal proof fasteners through 
backing plate.

2.5 FINISHES, GENERAL

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces from damage by applying strippable, 
temporary protective covering before shipping.

C. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of range of approved Samples. Noticeable variations in 
same piece are not acceptable. Variations in appearance of other components are acceptable if 
they are within range of approved Samples and are assembled or installed to minimize 
contrast.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of work.

B. Examine supporting members to ensure that surfaces are at elevations indicated or required to 
comply with authorities having jurisdiction and are free from dirt and other deleterious matter.

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

3.2 INSTALLATION

A. General: Locate signs and accessories where indicated, using mounting methods of types 
described and in compliance with manufacturer's written instructions.

1. Install signs level, plumb, and at heights indicated, with sign surfaces free from distortion 
and other defects in appearance.

2. Interior Wall Signs: Install signs on walls adjacent to latch side of door where applicable. 
Where not indicated or possible, such as double doors, install signs on nearest adjacent 
walls. Locate to allow approach within 3 inches of sign without encountering protruding 
objects or standing within swing of door, unless indicated otherwise on Drawings.

B. Wall-Mounted Panel Signs: Attach panel signs to wall surfaces using the method indicated 
below:

1. Mechanical Fasteners: Use nonremovable mechanical fasteners placed through 
predrilled holes. Attach signs with fasteners and anchors suitable for secure attachment 
to substrate as recommended in writing by sign manufacturer.

3.3 CLEANING AND PROTECTION

A. After installation, clean soiled sign surfaces according to manufacturer's written instructions. 
Protect signs from damage until acceptance by Owner.

END OF SECTION 101400
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SECTION 102600 – WALL PROTECTION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Corner guards.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, impact strength, dimensions of 
individual components and profiles, and finishes.

B. Samples for Verification: For each type of exposed finish on the following products, prepared on 
Samples of size indicated below:

1. Corner Guards: 12 inches long.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance Data: For each type of wall and door protection product to include in maintenance 
manuals.

1. Include recommended methods and frequency of maintenance for maintaining best 
condition of plastic covers under anticipated traffic and use conditions. Include precautions 
against using cleaning materials and methods that may be detrimental to finishes and 
performance.

1.5 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Store wall protection in original undamaged packages and containers inside well-ventilated area 
protected from weather, moisture, soiling, extreme temperatures, and humidity.
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1.7 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of wall- and door-
protection units that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures including detachment of components from each other or from the 
substrates, delamination, and permanent deformation beyond normal use.

b. Deterioration of metals, metal finishes, plastics, and other materials beyond normal 
use.

2. Warranty Period:  Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Surface Burning Characteristics: Comply with ASTM E84 or UL 723; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency.

1. Flame-Spread Index: 25 or less.
2. Smoke-Developed Index: 450 or less.

B. Regulatory Requirements: Comply with applicable provisions in the U.S. Architectural & 
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for Buildings and 
Facilities and ICC A117.1.

2.2 CORNER GUARDS

A. Surface-Mounted, Plastic Corner Guards (PCG): Fabricated as one piece from formed plastic 
with 90-degree turn to match wall condition.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Acrovyn or a 
comparable product by one of the following:

a. Construction Specialties, Inc.
b. Inpro Corporation.
c. WallGuard.com.

2. Material: Plastic sheet, 

a. Thickness: Minimum 0.0625 inch.
b. Finish:  Directional satin, No. 4.

3. Wing Size: Nominal 1 inch by 1 inch.
4. Height of Corner Guard: From floor to top of opening
5. Corner Radius:  1/4 inch.
6. Mounting:  Screw
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2.3 FABRICATION

A. Fabricate wall and door protection according to requirements indicated for design, performance, 
dimensions, and member sizes, including thicknesses of components.

B. Quality: Fabricate components with uniformly tight seams and joints and with exposed edges 
rolled. Provide surfaces free of wrinkles, chips, dents, uneven coloration, and other imperfections. 
Fabricate members and fittings to produce flush, smooth, and rigid hairline joints.

2.4 FINISHES

A. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective 
covering before shipping.

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations 
in appearance of adjoining components are acceptable if they are within the range of approved 
Samples and are assembled or installed to minimize contrast.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and wall areas, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work.

B. Examine walls to which wall and door protection will be attached for blocking, grounds, and other 
solid backing that have been installed in the locations required for secure attachment of support 
fasteners.

1. For wall and door protection attached with adhesive, verify compatibility with and suitability 
of substrates, including compatibility with existing finishes or primers.

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

3.2 PREPARATION

A. Complete finishing operations, including painting, before installing wall and door protection.

B. Before installation, clean substrate to remove dust, debris, and loose particles.

3.3 INSTALLATION

A. Installation Quality: Install wall and door protection according to manufacturer's written 
instructions, level, plumb, and true to line without distortions. Do not use materials with chips, 
cracks, voids, stains, or other defects that might be visible in the finished Work.

B. Accessories: Provide splices, mounting hardware, anchors, trim, joint moldings, and other 
accessories required for a complete installation.

1. Provide anchoring devices and suitable locations to withstand imposed loads.
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2. Adjust top caps as required to ensure tight seams.

C. Abuse-Resistant Wall Covering: Install top and edge moldings, corners, and divider bars as 
required for a complete installation.

3.4 CLEANING

A. Immediately after completion of installation, clean plastic covers and accessories using a 
standard ammonia-based household cleaning agent.

B. Remove excess adhesive using methods and materials recommended in writing by manufacturer.

END OF SECTION 102600
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SECTION 105129 - PHENOLIC LOCKERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Solid phenolic lockers. 

B. Related Requirements: 

1. Section 061000 "Rough Carpentry" for concealed wood support furring and blocking 
behind lockers. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for each type of locker. 

B. Shop Drawings: For phenolic lockers. 

1. Include plans, elevations, sections, and attachment details. 
2. Show locations and sizes of cutouts and holes for items installed in lockers. 
3. Show locker fillers, trim, base, sloping tops, and accessories. 
4. Show locker identification system and numbering sequence. 

C. Samples for Initial Selection: For each type of locker. 

1. Include Samples of hardware and accessories involving material and color selection. 

D. Samples for Verification: For the following products, in manufacturer's standard sizes unless 
otherwise indicated: 

1. Phenolic panels, not less than 3 by 3 inches (76 by 76 mm), for each type, color, pattern, 
and surface finish. 

2. Exposed locker hardware and accessories, one unit for each type and finish. 

1.4 INFORMATIONAL SUBMITTALS 

A. Sample warranties. 
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1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For adjusting, repairing, and replacing locker doors and latching 
mechanisms. 

1. Include manufacturer's written instructions for periodic cleaning and maintenance of each 
component. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Extra Stock Material: Furnish extra materials to Owner that match products installed and that 
are packaged with protective covering for storage and identified with labels describing contents. 

1. Locker doors, complete with specified door hardware. Furnish no fewer than five doors of 
each type and color installed. 

2. Units of the following locker hardware items equal to 10 percent of amount installed for 
each type and finish installed, but no fewer than five units: 

a. Hinges. 
b. Hasps 
c. Hooks. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store lockers in manufacturer's original unopened packaging until ready for 
installation. 

B. Do not deliver lockers until painting and similar operations that could damage lockers have been 
completed in installation areas. If lockers must be stored in other-than-installation areas, store 
only in areas where environmental conditions are the same as those in final installation location, 
and comply with requirements specified in "Field Conditions" Article. 

C. Deliver End-User manual to Owner. 

1.8 FIELD CONDITIONS 

A. Field Measurements: Where lockers are indicated to fit to other construction, verify dimensions 
of other construction by field measurements before fabrication, and indicate measurements on 
Shop Drawings. 

B. Established Dimensions: Where lockers are indicated to fit to other construction, establish 
dimensions for areas where lockers are to fit. Provide allowance for trimming at site, and 
coordinate construction to ensure that actual dimensions correspond to established dimensions. 

1.9 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 
units of work specified in other Sections to ensure that lockers can be supported and installed 
as indicated. 
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B. Hardware Coordination: Distribute copies of approved hardware schedule specified in 
Section 087100 "Door Hardware" to fabricator of lockers; coordinate Shop Drawings and 
fabrication with hardware requirements. 

1.10 SEQUENCING 

A. Supply lockers to affected trades in time to avoid interruption of the construction process. 

B. Provide location templates and other information required for locker installation to affected 
trades in time to prevent interruption of the construction process. 

1.11 WARRANTY 

A. Special Warranty: Manufacturer agrees to replace phenolic locker components that fail in 
materials or workmanship within specified warranty period. 

1. Warranty Period: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain phenolic lockers from single source from single manufacturer. 

1. Obtain locks from single lock manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Accessibility Standard: For lockers indicated to be accessible, comply with applicable provisions 
in the ABA standards of the Federal agency having jurisdiction and ICC A117.1. 

B. Accessibility Requirements: Comply with requirements of the ADA and of authorities having 
jurisdiction. 

2.3 PHENOLIC LOCKERS  

A. Basis-of-Design Product: Subject to compliance with requirements, provide ASI Storage 
Solutions; an ASI Group company; Phenolic Traditional Collection Lockers or comparable 
product by one of the following: 

1. Bobrick Washroom Equipment, Inc. 
2. Bradley Corporation. 

B. Construction Style: Manufacturer's standard means of factory assembly with machined joints, 
pins, and tamper-resistant mechanical fasteners. 

C. Configuration: Triple tier. 

D. Body: Fabricated from solid phenolic panels. 
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1. Side Panels: 1/2 inch (13 mm) thick. 
2. Back Panel: 1/2 inch (13 mm) thick. 
3. Top Panel: 1/2 inch (13 mm) thick. 
4. Bottom Panel: 1/2 inch (13 mm) thick. 
5. Shelves: 1/2 inch (13 mm) thick. 

E. Doors: 1/2-inch- (13-mm-) thick, solid phenolic panel, fabricated to full width of locker; frameless 
with perimeter ventilation. 

F. End Panels: 1/2-inch- (13-mm-) thick, solid phenolic panel matching doors. 

G. Continuous Sloping Tops: 1/2-inch- (13-mm-) thick, solid phenolic panel matching doors; 
include manufacturer's standard aluminum front- and rear-support brackets with black powder-
coated finish. 

H. Continuous Flat Top Panels: 1/2-inch- (13-mm-) thick, solid phenolic panel matching doors. 

I. Base: 1-inch- (26-mm-) thick by 4-inch- (102-mm-) high, solid HDPE plastic; black color. 

J. Color: As selected by Architect from manufacturer's full range 

1. Edge (Core) Color: Color-Thru matching door faces. 

2.4 MATERIALS 

A. Phenolic Panels: Solid phenolic with selected high-pressure melamine matte finish as an 
integral part of core material.  Laminated surfaces are unacceptable. 

2.5 HARDWARE 

A. Recessed Door Handle and Latch: Manufacturer's standard; black HDPE plastic cup with 
integral door pull, recessed so locking device does not protrude beyond door face; pry and 
vandal resistant. 

1. Single-Point Latching: Nonmoving latch hook with steel padlock hasp projecting through 
recessed cup. 

a. Latch Hook: Equip each door with manufacturer's standard latch hook, mounted 
midway up each door. 

B. Hinges: Manufacturer's standard; steel with black, powder-coated finish, to allow door to open 
120 degrees. 

C. Identification Plates: Manufacturer's standard; etched, embossed, or stamped aluminum plates, 
with black numbers at least 1/2 inch (13 mm) high. 

D. Hooks: Manufacturer's standard; ball-pointed, zinc-plated steel hooks. 

E. Coat Rods: Manufacturer's standard. 
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2.6 ACCESSORIES 

A. Fasteners: Zinc- or nickel-plated steel, slotless-type, exposed bolt heads; with self-locking nuts 
or lock washers for nuts on moving parts. 

B. Anchors: Material, type, and size required for secure anchorage to each substrate. 

1. Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside face of 
exterior walls for corrosion resistance. 

2. Provide toothed-steel or lead expansion sleeves for drilled-in-place anchors. 

C. Wood Support Furring, Blocking, Shims, and Hanging Strips: Fire-retardant-treated plywood 
kiln-dried to less than 15 percent moisture content, treated with manufacturer's standard 
preservative-treatment process, as specified in Section 061000 "Rough Carpentry." 

2.7 FABRICATION 

A. Fabricate and supply factory preassembled lockers, complete with hardware and accessories. 

B. Fabricate each locker with shelves; a single door and frame; and a single top, bottom, and back; 
and with common intermediate uprights separating compartments. 

1. Fabricate lockers to dimensions, profiles, and details indicated. 

C. Fabricate lockers square, rigid, without warp, and with finished faces flat and free of scratches, 
and chips. Factory machine components to suit attachments. Make joints tight and true. 

1. Fabricate lockers using manufacturer's standard mortise and tenon construction. 
2. Provide slope tops and end panels as required to complete installation as indicated on 

Drawings. 

D. Accessible Lockers: Fabricate as follows: 

1. Locate bottom shelf minimum 15 inches (381 mm) above finished floor. 
2. Where hooks, coat rods, or additional shelves are provided, locate maximum 48 inches 

(1219 mm) above finished floor. 

E. Complete fabrication, including assembly, finishing, and hardware application, to maximum 
extent possible, before shipment to Project site. Disassemble components only as necessary for 
shipment and installation. Where necessary for fitting at site, provide ample allowance for 
scribing, trimming, and fitting. 

1. Trial fit assemblies at fabrication shop unable to be shipped completely assembled. 
Install dowels, screws, bolted connectors, and other fastening devices removable after 
trial fitting. Verify that parts fit as intended, and check measurements of assemblies 
against field measurements indicated on Shop Drawings before disassembling for 
shipment. 

2. Use only locker manufacturer's brackets, nuts, bolts, screws, and other anchoring 
devices for assembly. 

F. Shop cut openings, to maximum extent possible, to receive hardware, electrical work, and 
similar items. Locate openings accurately and use templates or roughing-in diagrams to 
produce accurately sized and shaped openings. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine walls and floors or support bases, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Verify that furring is attached to concrete and masonry walls receiving lockers. 

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

3.2 PREPARATION 

A. Condition lockers to average prevailing humidity conditions in installation areas before 
installation. 

B. Before installing lockers, examine factory-fabricated work for completeness and complete work 
as required, including removal of packing. 

C. Thoroughly clean surfaces prior to installation. 

3.3 INSTALLATION 

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

B. Install lockers level, plumb, and true; use concealed shims. 

C. Connect groups of lockers together with manufacturer's standard stainless steel, theft-proof 
fasteners, through predrilled holes in locker interior. Fit lockers accurately together to form flush, 
tight, hairline joints. 

D. Install lockers without distortion for doors to fit and align with openings. Adjust hardware to 
center doors and drawers in openings, and provide unencumbered operation. Complete 
installation of hardware and accessory items as indicated. 

1. Installation Tolerance: Maximum 1/8- in 96-inch (3- in 2400-mm) sag, bow, or other 
variation from a straight line. Shim as required with concealed shims. 

E. Locker Anchorage: Fasten lockers through back, near top and bottom, at ends with anchoring 
devices furnished, and spaced not more than 16 inches (400 mm) o.c. 

F. Scribe and cut corner and filler panels to fit adjoining work using fasteners concealed where 
practical. Repair damaged finish at cuts. 

G. Attach sloping-top units to lockers, with end panels covering exposed ends. 

3.4 ADJUSTING 

A. Clean, lubricate, and adjust hardware. Adjust doors to operate easily without binding. 
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3.5 PROTECTION 

A. Protect lockers from damage, abuse, dust, dirt, stain, or paint. Do not permit use during 
construction. 

B. Clean exposed surfaces of lockers and hardware. 

C. Touch up marred finishes to factory-finished appearance, or replace unrestorable lockers. Use 
only materials and procedures recommended or furnished by locker manufacturer. 

END OF SECTION 105129 
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SECTION 22 0000 – PLUMBING 

 

PART 1 – GENERAL 

1.1 SCOPE OF WORK 

A. Piping diagrams are schematic and indicate preferred pipe routing.  It is the intent that the installation 

be complete.  Where fixtures are not shown connected to any required services, they shall be 

connected properly and completely.  Connect all fixtures to various services, i.e., hot water, cold 

water, waste, and vent, etc., as required.  

B. The work shall include furnishing of all materials and labor required for the job as described, together 

with all accessories and trim implied or required to finish the work, and generally as follows: 

1. Demolition of existing systems. 

2. Plumbing fixtures and piping. 

3. Sanitary sewer systems. 

4. Domestic water systems. 

5. Backflow prevention systems. 

 

1.2 STANDARDS 

A. Plumbing installation shall be made in accordance with the 2021 International Plumbing Code, City 

Code, SLCDA Standards and all other governing codes. 

B. In the event drawings violate the codes as being locally enforced, the contractor shall base his 

estimate on the enforced code requirements. 

1.3 DISINFECTING 

A. After flushing the mains, introduce a water and chlorine solution concentrated to 300 PPM to disinfect 

the system and oxidize piping contaminates.  Retain treated water and chlorine for a period of not 

less than three hours or more than six hours before final flushing out of system. 

B. All valves should be opened periodically during the process and the residual chlorine checked to 

ensure that at least 50 percent of the initial concentration is present to complete the disinfection.  If 

there is less than 50 percent, the valves should be allowed to drain water until the 50 percent or 

greater level is obtained.  A make-up chlorine solution of a concentration equal to the initial 

concentration must be added as needed during the withdrawal of the spent solution. 

C. A warning sign shall be conspicuously posted at each water outlet and faucet during the disinfecting 

process to prevent occupants from drinking the water. 

D. Flushing:  Following disinfection, all treated water shall be flushed from the system through its 

extremities.  Flushing shall continue until samples show that the quality of the water delivered is 

comparable with the quality of the public water supply and satisfactory to the public health authority 

having jurisdiction.  Flushing shall be repeated if samples taken daily over a period of three days 

show the water quality is not being maintained.  Samples shall be taken only from taps located and 

installed in such a manner that they will not contribute any contamination.  Samples shall not be drawn 

from hydrants or through unsterilized hose.  Test samples shall be certified by a recognized and 

approved testing laboratory, and a certificate of acceptability shall be submitted.  
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E. Written certification of the disinfecting process and purity of water samples shall be forwarded to the 

Owner's representative. 

 

PART 2 – PRODUCTS 

2.1 CLEANOUTS 

A. Approved cleanouts shall be installed in the base of each vertical drainage line, and in the horizontal 

line at each change in direction.  In addition, there shall be cleanouts spaced at a maximum of 50' in 

all horizontal lines.  All cleanouts shall be extended to accessible surfaces.  All cleanouts to grade 

shall be capable of cleaning in both directions.  

2.2 WATER HAMMER 

A. Provide and install stainless steel bellows type shock absorbers in the ends of all multiple fixture water 

lines and in piping ahead of snap-acting automatic valves. 

B. Absorbers shall be sized and located in compliance with manufacturer's recommendations for the 

specific application. Absorbers shall be Zurn, Watts, Wade, or Smith. 

C. Absorbers shall not be installed in inaccessible areas. Extend piping to accessible locations. 

2.3 FLASHINGS 

A. All pipes passing thru the roof shall be neatly flashed.  Flashing shall be provided under Division 22.  

2.4 FIXTURE STOPS 

A. All stops for plumbing fixtures shall be McDonald 1/4 turn ball valves. 

2.5 PLUMBING FIXTURES 

A. This contractor shall furnish and install all fixtures shown on the architectural or mechanical drawings 

or specified hereinafter, clean and adjust all fixtures and replace any damaged fixtures at the 

contractor's expense. 

B. The fixtures shall be all new and complete as shown and described in manufacturer's catalog, and 

as required for the work, including accessible loose key 1/4 turn ball valve stops above the floor in 

supplies to all fixtures, and cast brass P-traps, unless otherwise shown.  Trim for all fixtures shall be 

chrome-plated, and all trim shall match in design.  Supply faucets shall have renewable seats and 

barrels.  Fixtures shall be approved by SLCDA 
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C. Approved Fixtures: 

Water closets & lavatories: American Standard or approved equal. 

Flush valves: American Standard or approved equal. 

Sinks: Just or approved equal. 

Faucets: Sloan, Grohe or approved equal. 

Drinking fountains: Elkay, no substitutions. 

Tempering valves: Lawler or approved equal. 

Floor drains: Zurn or approved equal. 

  
PLUMBING FIXTURES 

WC-1 Water Closet: 

 

American Standard 3351.101 “Affwall” siphon jet, wall hung, 

elongated bowl, 1-1/2" top spud, vitreous china with “EverClean” 

American Standard sensor operated concealed 1.6 gpf flush valve. 

Hard wired model 6068.222.0007 multi-AC powered 100-200 VAC, 

60 Hz. K-666C 'Bemis 1955C extra heavy solid plastic white open 

front seat with stainless steel self-sustaining check hinge; Wade W-

311 (horizontal) or W-331 (vertical) series carrier, single or double 

right or left as required, with foot support.   

WC-2 Water Closet: 

(ADA) 

American Standard 3465.001 “Madera” siphon jet, floor-mounted, 

4-bolt, extended lip bowl, 1-1/2" top spud, vitreous china with 

“EverClean”. American Standard sensor operated concealed 1.6 

gpf flush valve. Hard wired model 6068.222.0007 multi-AC 

powered 100-200 VAC, 60 Hz. Bemis 1955C extra heavy solid 

plastic white open front seat with stainless steel check hinge; 

431310-100 bolt caps.    

U-1 Urinal: 

(ADA) 

American Standard 6590.001EC “Washbrook” vitreous china with 

“EverClean”. wall hung, siphon jet with flushing rim, 2" outlet 

connection, 1-1/4" top spud with American Standard 6054SM.013 

back spud concealed hard wired model 6061.301.007multi-AC 

powered 100-240 VAC 60 hrz. sensor operated chrome plated 

0.125 gpf flush valve with vacuum breaker, plate type carrier and 

bearing plate.  Wade W-452, Zurn 1222, Smith 633. 

L-1 Lavatory: 

(ADA) 

Kohler model K-2602-MU 20-gauge +Stainless Steel, 23-1/8" x 

15-1/4" undermount lavatory with overflow, Sloan EFT-410-4-

BOX-TEE-CP-0.35 GPM infrared sensor, Optima hard wired, 

powered 4" center set faucet with grid strainer, DO NOT use trim 

plate. Lawler model TMM ASSE 1070 thermostatic mixing valve. 

Tailpiece and flexible supplies w/stops and brass P-trap. 
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S-1 Sink: Just UD1832AJ 30.75” x 18” x 7-1/2” D. 18 gauge 2-compartment 
304 stainless steel, drilled for 3-hole deck mounted center set 
faucet, self-rimming, sound dampening, cup strainer, Grohe 
32665 ADA faucet with swing spout. ADA faucet handles, aerator, 
flexible supplies & brass P-Trap. 
Install disposer D-1 on LH side. 
 

D-1 Disposer: In-Sink-Erator stainless steel Model Badger 5XP, 3/4 HP, 
120/1/60.  Built-in overload with manual reset and automatic 
reversing switch.4-year parts and labor warranty. 

DF-1 Drinking Fountain: 

 

Elkay LZSTL8WSSK bi-level, wheelchair access, double bowl, wall 

mounted, air cooled, refrigerated type with bottle filler to cool 8 gal/hr. 

from 80 deg. F. to 50 deg. F. with 90 deg. F. EAT.  1/5 HP hermetic 

compressor, 120/1/60.  304 stainless steel top w/chrome plated 

bubbler and 'Light Touch' wrap around self-closing press bar 

operable from front of fountain.   

Mount bottle filler at high side of dual level fountain, 

Provide 51000C filter. 

Provide stainless steel cane apron. 

Cabinet color shall be stainless steel #4 satin finish.   

Note:  Cut electrical cord at time of installation to suit electrical outlet 

provided. 

 

SH-1 Shower: 

(ADA) 

Grohe model 35110000 pressure balanced single lever compression 

shower valve with volume control and adjustable temperature limit.  

Shower shall have Grohe model 26366001-100 shower head w/ ball 

joint and shower arm with wall flange.  Handheld 60" SS hose 

w/spray head, Grohe model 29108001, 2-way diverting valve and 

vacuum breaker. All items shall be set to ADA heights & comply with 

standards of the Utah State Physical Handicapped Code. 

 

SD-1 Shower Drain: Zurn #Z-415-4 2” cast iron drain with chrome-plated bronze square 

top.  Drain to have deep seal P-trap. Provide Pro Vent systems 

Proset trap guard in all SD-1 shower drains. 

 

IMB-1 Ice Maker Box: Guy Gray BIM-875 for in-the-wall installation with concealed piping, 

1/2" ball valve. 18-gauge dipped galv. steel finish.  Face plate with 

20-gauge box.  (Verify mounting height with conditions). 

 

TV-1 Tempering Valve: Watts Model USG-B ASSE 1070 single lavatory mixing valve 
with integral strainer. 

FD-1 Floor Drain: Zurn #Z-415-4 2" cast iron drain with nickel bronze top.  Drain to 
have deep seal P-trap with Provent “trap guard”. 
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2.6 LEAD PANS AND WATERPROOF MEMBRANES 

A. All floor drains shall be fitted with clamping collar and waterproof membrane. 

B. Drains shall have clamping device which clamps drain to pans.  There shall be a mastic seal between 

floor drain bottom and lead or membrane so when clamping device is tightened, there is a complete 

watertight seal. 

C. Care should be taken not to clog weep holes.  All pans will be tested by placing test plug in drain and 

filling with water overnight. 

2.7 VACUUM BREAKERS, DOUBLE CHECK VALVE ASSEMBLIES, & BACKFLOW PREVENTERS 

A. Vacuum breakers and backflow preventers shall comply with the requirements of the 2021 

International Plumbing Code for the actual installed duty. 

B. Vacuum breakers and backflow preventers shall be of the type, style, and arrangement approved by 

the Code. 

C. All vacuum breakers and backflow preventers shall be installed with the necessary isolation valves 

and test cocks. 

D. Backflow preventers shall be located at a maximum of 4' - 0" A.F.F. and shall be accessible for 

service.  Backflow preventers shall have a water filter with a replaceable cartridge.  

 

PART 3 – EXECUTION 

3.1 PRODUCT HANDLING 

A. Protection: 

1. Use all means necessary to protect plumbing materials before, during, and after installation 

and to protect the installed work and materials of all other trades. 

B. Replacements: 

1. In the event of damage, immediately make all repairs and replacements necessary to the 

approval of the Owner and at no additional cost to the Owner. 

3.2 TESTING 

A. Furnish all required personnel and equipment and make all tests required to receive the approval of 

the Owner and all agencies having jurisdiction. 

3.3 CLEANING UP 

A. Prior to acceptance of the building, thoroughly clean all exposed portions of the plumbing installation, 

removing all labels and all traces of foreign substance, using only a cleaning solution approved by 

the manufacturer of the plumbing item and being careful to avoid all damage to finished surfaces. 
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3.4 WATER CLOSET INSTALLATION 

A. General:  Install water closets as shown on the drawing and as follows: 

1. Supply pipe extending from wall shall be covered by chrome plated sleeve and wall flange. 

2. Additional wall plates shall be provided where each pipe extends through finished wall.  

3. Two rubber or plastic seat bumpers with metal holders shall be provided and secured to the 

wainscot behind the fixture.  

4. The centerline of the flush valve shall be on the centerline of the fixture, 39 inches above the 

finished floor and a minimum of 2-1/4 inches from the wall.  

5. Chrome plated pipe support shall be provided on the long flush pipe outlet and shall be 

secured rigidly to the wall with suitable anchors.  

6. The backflow preventer for the flush valve shall be installed at the discharge of the valves.  

7. The flush valve water piping concealed in the partition shall be rigidly supported; piping 

between flush valve and wall shall be provided with a factory fabricated chromium plated 

spacer sleeve and wall flange.  

3.5 URINAL INSTALLATION 

A. General:  Install urinals as shown on the drawing and as follows: 

1. Supply pipe extending from wall shall be covered by chrome plated sleeve and wall flange. 

2. Additional wall plates shall be provided where each pipe extends through finished wall.  

3. The centerline of the flush valve for wall hung urinals shall be on the centerline of the fixture, 

45 inches above the finished floor and a minimum of 2-1/4 inches from the wall.  

4. The centerline of the flush valve for handicap urinals shall be 40 inches or less above the 

finished floor.  

5. The backflow preventer for flush valve shall be installed at the discharge of the valve.  

6. The flush valve and the water piping concealed in the partition shall be rigidly supported; 

piping between flush valve and wall shall be provided with a factory fabricated 

chromium-plated spacer sleeve and wall flange.  

3.6 LAVATORY INSTALLATION 

A. General:  Install lavatories as shown on the drawings and as follows: 

1. Lavatories for use by wheelchair handicapped shall be installed with a minimum rim height 

of 34", a minimum vertical clearance of 29" from floor, and a minimum clear knee recess of 

30" in width and 20" in depth.  

2. Trap on lavatory for use by wheelchair handicapped shall be installed so as to provide 

maximum clearance under bowl.  Exposed waste, trap and hot water supply under lavatory 

shall be insulated in accordance with the requirements for domestic hot water piping.  

3. All lavatories shall be installed with a rim height of 34".  

3.7 FIXTURE CONNECTIONS 

A. Floor Mounted Water Closets and Service Sinks:  Provide connections between soil pipes and floor 

connected water closets and service sinks made with cast-iron floor flanges.  

B. Connection sizes shall be 4-inch for water closets and 3-inch for service sinks.  

C. Floor flanges shall be slipped over the ends of the pipes and caulked in position.  
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D. Special short radius fittings shall be used where space does not permit the use of standard fittings 

below the flanges.  

E. Setting Compounds and Gaskets:  Provide watertight and gas tight seals between flanges and 

fixtures with plumbing-fixture-setting compound or manufacturer's standard non-asbestos gaskets.  

F. Neither rubber gaskets nor putty shall be used in sealing connections.  

3.8 FIXTURE SUPPORTS 

A. Lavatory Support:  Provide lavatory chair carriers consisting of a pair of cast-iron feet bolted to or 

imbedded into the floor together with 1.66- inch (minimum) steel tubular upright members, a 

horizontally adjustable alignment truss or tie rod at bottom and another at the top connected to 

cast-iron or steel adjustment sleeves and painted cast-iron or steel adjustment sleeves, and painted 

cast-iron concealed arms. 

3.9 BACKFLOW PROTECTION VALVE INSTALLATION 

A. General: The entire water distribution system shall be protected against contamination due to 

backflow from non-potable sources.  Each connection to a fixture or an item of equipment shall be 

protected in accordance with the requirements of the National Plumbing Code.  

B. Reduced Pressure Zone Backflow Preventer:  Install a reduced pressure zone backflow preventer in 

the building water supply main to expansion tanks, condenser water systems, and boilers as shown 

on the drawings and/or as required by the local codes.  

3.10 INSTALLATION OF PIPE SLEEVES 

A. Basic Requirements:  Install pipe sleeves as follows: 

1. Pipe sleeves shall be provided for all pipes passing through walls, slabs on grade and floors. 

Sleeves may be omitted where pipes pass through exterior walls above ground to lawn 

faucets, wall hydrants and downspout nozzles.  

2. Sleeves for pipes passing through exterior walls and slabs on grade which do not have 

membrane waterproofing shall be of cast-iron or galvanized steel pipe or black steel pipe, 

Schedule 40.  

 

3. Sleeves for pipes passing through exterior walls, slabs on grade and floors which are 

provided with membrane waterproofing shall be of threaded galvanized steel pipe fitted with 

companion flanges and arranged to secure membrane.  Companion flanges shall be drilled 

and tapped in such a manner that bolting is affected from the outer (or upper) face only.  

 

4. Sleeves for pipes passing through potentially wet floors that do not have membrane 

waterproofing such as in toilet rooms, cafeteria kitchens, serving areas, dishwashing rooms, 

utility cores, mechanical equipment rooms, and areas that are provided with fire protection 

sprinkler systems, shall be galvanized steel pipe, shall project 2 inches above the finished 

floors, and shall be caulked watertight.  

 

5. Sleeves for pipes passing through all other floors and walls shall be constructed of galvanized 

or black steel pipe, standard weight.  
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3.11 INSTALLATION OF CLEANOUTS AND FERRULES 

A. Riser Connection to Sewer or Drain:  Where soil, waste, or roof drainage risers connect to a sewer 

or drain extending from the building above the lowest floor, the fitting at the base of each stack or 

downspout shall be a sanitary tee or a combination Y and 1/8 bend with cleanout plug in the end of 

the run of the main.  

B. Test Tees:  Each vertical soil, waste, and vent pipe and each downspout and roof drainage pipe which 

connects to horizontal drain piping below ground shall be fitted with a test tee above the lowest floor 

or ground.  Where accessible, test tee may be installed in the horizontal pipe at the base of the riser.  

C. Cover Plates:  Where cleanouts or test tees occur on concealed pipes in finished rooms, they shall 

be provided with a 1/8-inch thick, machine finished, brass cover plate of sufficient diameter to cover 

the opening in the finished wall or partition.  The cleanout plug shall have a solid head, tapped for a 

1/4-inch brass screw to secure the cover plate.  Where cleanout plugs extend beyond the wall finish, 

the cover plates shall be of machine finished brass and shall be only of sufficient depth to fit against 

the wall to cover plug.  Cleanout cover plates shall be painted to match adjacent wall finish.  

D. Cleanouts Plugs for Threaded Fittings:  Cleanout plugs for threaded fittings shall be in accordance 

with ANSI B16.12.  Except for test openings, where size must be sufficient to admit test plug, bushings 

will be permitted on pipes 5-inches and larger to reduce plug size to 4 inches; cleanout plugs for 

piping 4 inches and smaller shall be the same size as the pipe.  

E. Cleanout Plugs for Hub-and-Spigot Fittings:  Cleanout plugs for hub-and-spigot fittings shall be 

screwed into ferrules caulked into the fitting.  Ferrules and plugs shall be in accordance with ANSI 

B16.12, except that plugs required to be flush with the floor shall have square countersunk heads in 

lieu of raised heads.  

F. Cleanout Plugs for Copper Drainage Lines:  Cleanout plugs on copper drainage lines shall be installed 

in solder-joint fittings having threaded openings provided for the cleanout, or in solder-joint fittings 

with threaded adapters.  

3.12 WATER PIPING INSTALLATION 

A. General:  Water piping shall be complete from service connection to all fixtures and equipment outlets.  

Sizes of pipes shall be as shown or specified.  

B. Reaming:  Ends of pipes and tubes shall be reamed before being made up.  

C. Threaded Joints:  Threaded joints shall be made up metal-to-metal, with a noncorrosive lubricant 

applied to the male thread only.  Lampwick or other packing material shall not be used in making up 

threaded joints.  

D. Chromium Plated Piping:  Chromium plated piping shall be threaded and made up carefully, and not 

more than one full turn of thread shall be exposed beyond any fittings.  

E. Long Screws and Bushings:  Long screws and bushings (other than bushings cast in the sand) shall 

not be used on water piping.  

F. Soldering:  Ends of tubing and recesses of fittings to be soldered shall be thoroughly cleaned.  Joints 

shall be assembled without binding.  Solder shall penetrate fully and shall fill the joint completely.  

Joints shall be made using lead-free solder, as specified.  
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G. Joint Materials:  All joint materials shall be free from oil, tar, and greasy substances, and shall be dry 

when placed in the joint.  The material shall be handled with care to prevent contamination.  

H. Copper Tubing:  All copper tubing shall be free from cuts, dents or other surface damage at the time 

of final inspection.  Damaged tubing shall be removed and replaced with new.  

I. Copper Tube Anchoring:  Horizontal runs of copper tubing over 50 feet in length shall be anchored to 

wall or floor construction.  Anchors shall be located near the midpoints of the runs so as to force the 

expansion equally to the ends or in a direction where expansion can take place without excessive 

strain.  

J. Dielectric Couplings:  Where non-ferrous metal piping and zinc-coated metal piping are joined, brass 

couplings, fittings or unions shall be provided.  

K. Reducing Fittings:  Where pipe sizes shown or specified differ from the connection sizes of meters, 

pumps, fixtures, outlets, and the like, reducing fittings shall be installed close to them.  

L. Pipe Branches:  Branches from water supply mains shall be taken from the top, bottom or side, using 

crossover fittings where required by structural or operating conditions. 

M. Grading:  Hot water supply and hot water circulating lines shall be accurately and uniformly graded 

to avoid traps which might impede or destroy circulation.  All lines shall be graded so as to facilitate 

drainage.  

N. Unions:  Unions shall be installed near points of connection to each piece of equipment, and 

elsewhere as required for installation of piping, removal and replacement of regulating and control 

equipment and the like.  Right and left couplings or nipples are prohibited.  

O. Water Hammer Arresters:  Water hammer arresters shall be provided where indicated on the 

drawings.  Water hammer arresters shall be approved and installed in accordance with the 

requirements of PDI-WH201 and shall bear the PDI seal of approval.  

 

End of section 220000 

 

 

 

 

 

 

 

 

 



SLCDA-GSA  NOAA-NWS BUILDING TI RENOVATIONS    MHTN PROJECT NO. 2023573 

CONSTRUCTION DOCUMENTS           02 MAY 2024 

 

PLUMBING                                       22 0000 - 10 

 

 

BLANK PAGE 



SLCDA-GSA  NOAA-NWS BUILDING TI RENOVATIONS    MHTN PROJECT NO. 2023573 

CONSTRUCTION DOCUMENTS           02 MAY 2024 

 

INSULATION                                        22 0700 - 1 
 

 

SECTION 22 0700 – INSULATION 

 

PART 1 – GENERAL  

1.1 WORK INCLUDED 

A. It is the intent of this section of the specifications that all new hot (above 105 deg. F.) and cold 

(below 55 deg. F) surfaces of all new piping and mechanical system components be insulated, 

unless specifically excluded herein. 

B. It is the intent of this section of the specifications that all existing pipe and duct insulation damaged 

due to new construction be repaired or replaced to match new conditions. 

C. Systems to be insulated: 

1. New supply air ductwork  

2. New culinary hot, hot re-circulating and cold-water piping systems  

3. New heating hot water system 

4. New water, tempering valve and pipe, and waste lines below ADA lavatories and ADA 

sinks. 

5. Repair of existing systems at new connections. 

 

D. The providing of all materials, supplies, equipment, tools, transportation, and facilities and 

performing all labor and service necessary to provide the work outlined above and as shown on the 

working drawings. 

 

PART 2 – PRODUCTS 

2.1 COMPLIANCE 

A. All insulation shall (as a minimum) conform to the requirements of the building code an have a 

flame spread rating of less than 25 and smoke developed less than 50. 

B. Insulation shall be as manufactured by Johns-Manville, Owens-Corning, Knauf, Armstrong, or 

Certainteed. 

C. Duct insulation, pipe Insulation & vapor barrier shall be run continuous thru all wall and 

floors. 

2.2 NEW HEATING WATER PIPING, DOMESTIC HOT & COLD-WATER PIPING 

A. All piping shall be insulated with 2-piece heavy density pipe insulation having an average thermal 

resistivity in the range of 4.0 to 4.6 Hr Deg. F. Ft2/BTU per inch of thickness on a flat surface at a 

mean temperature of 75 deg. F. Thickness of insulation shall be as follows: 
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MINIMUM PIPE INSULATION ( NEW PIPING) 

INSULATION THICKNESS IN INCHES FOR PIPE SIZES** 

 

PIPING 

SYSTEM TYPES 

FLUID 

TEMP. 

RANGE, 

(deg. F) 

CONDUCTIVITY 

(Btu-in./(h-ft^2-

deg F)) 

<1" 1" TO 

<1 1/2" 

1 1/2" TO 

<4" 

4" TO 

<8" 

8" TO >8" 

HEATING HOT 

WATER 

141-200 0.25-0.29 1.5 1.5 2.0 2.0 2.0 

DOMESTIC HOT 

WATER (120 

deg F) 

105-140 0.21-0.28 1.0 1.0 1.5 1.5 1.5 

DOMESTIC HOT 

WATER (140 

deg F) 

141-200 0.25-0.29 1.5 1.5 2.0 2.0 2.0 

DOMESTIC 

COLD WATER 

40-60 0.21-0.27 0.5 0.5 1.0 1.0 1.0 

a. Piping in conditioned partitions may have insulation reduced by 1" to a minimum 

insulation of 1" if piping diameter is less than 1 1/2" See IECC 2018 403.11. Reduced 

insulation length must be less than 12 ft. 

 

b. For piping exposed to outdoor air, increase thickness by 1/2" 

 

c. Direct buried Hot water may have insulation reduced by 1 1/2" to a minimum insulation 

of 1", see IECC  2018 403.11. 

 

*  Runouts not exceeding 12 feet in length to individual terminal units. 

** For piping exposed to outdoor air, increase thickness by 1/2".  

 

2.3 NEW MEDIUM PRESSURE DUCTS 

A. All new medium pressure ducts shall be externally insulated with 1 1/2" thick 1.0 lb. density mineral 

fiberglass insulation. Insulation shall be furnished with an integral FSK vapor barrier jacket.  

Insulation shall be applied with edges tightly butted and secured by impaling on pins welded to the 

duct or on metal clips, previously adhered to the ducts with manufacturer's adhesive.  Pins or clips 

shall be spaced to hold insulated firmly against the duct surface.  Where required, insulation on the 

underside of all horizontal ducts and sloping ducts shall be additionally secured by applying an 

adhesive.  All penetrations shall be sealed with vapor barrier adhesive.  All seams shall be covered 

with 2" wide strips of same insulation facing material adhered with adhesive.  

B. All rectangular medium pressure supply air ducts shall be lined per 233000-8.2.35  requirements.  

  

C. All round return air ducts shall be wrapped per 220700-4.2.13. 

 

D. Round exhaust ducts are not required to be wrapped. 

E. Round spiral ductwork exposed at occupied areas are not required to be wrapped. 
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2.4 NEW LOW PRESSURE ROUND DUCTS 

A. All new round metal ducts shall be wrapped with 1" thick fiberglass duct wrap with factory-applied 

vapor barrier. All joints shall be sealed with mastic and taped to form a neat and complete insulation 

system. 

2.5 NEW WATER & WASTE PIPING EXPOSED BELOW ADA LAVATORIES AND ADA SINKS 

A. Insulate all exposed surfaces with an approved ADA insulation kit as required by lavatory or sink 

manufacturer. Insulation shall cover tempered water and tempering valve TV-1 at lavatories. 

 

PART 3 – EXECUTION 

3.1 GENERAL 

A. The contractor shall provide a complete installation which is neat in appearance and functional. 

B. Remove all excess materials and packaging from job site. 

C. All insulation shall be continuous thru wall and ceiling openings and thru sleeves. 

D. Insulation on all cold surfaces where vapor barrier jackets are used will be applied with a 

continuous, unbroken vapor seal.  Hangers, supports, anchors, etc., that are secured directly to cold 

surfaces must be adequately insulated and vapor-sealed to prevent condensation. 

E. Valves and fittings inside the building shall be insulated as specified for the piping systems and 

covered with high temperature P.V.C. insulation fitting covers. 

F. Fittings and valves for pipe size smaller than 4" shall be insulated and finished with Insulating and 

Finishing Cement to a thickness equal to the adjoining pipe insulation. Fittings and valves for pipe 

sizes 4" and larger shall be insulated with segments of the molded insulation secured with No. 20 

gage galvanized annealed steel wire finished with a smoothing coat of finishing cement.  Vapor seal 

with a layer of glass fabric embedded between two 1/16" coats of vapor seal adhesive.  Lap seal 

outer jacket at least 1" on itself adjoining insulation. 

G. All terminations of insulation ends shall be tapered and covered with finishing cement. 

H. In exposed areas, all fittings shall be additionally finished with FSK wrap smoothly adhered.  

Overlap the FSK wrap on itself and adjoining pipe insulation.  Overlap to be at least 1" on pipe 

insulation below 4" and 2" on sizes 4" and above.  

I. Insulation inserts and shields for cold surface piping such as domestic cold-water piping shall be 

installed at all pipe hangers.  Inserts between the pipe and pipe hangers shall consist of calcium 

silicate block insulation of equal thickness to the adjoining insulation and shall be provided with 

vapor barrier where required. Insulation inserts shall not be less than the following lengths: 

1/2" to 2-1/2" pipe size 6" long 

3" to 6" pipe size 9" long 

8" to 10" pipe size 12" long 
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J. Rigid metal shields shall be applied between hangers or supports and the pipe insulation.  Shields 

shall be formed to fit the insulation and shall extend up to the centerline of the pipe and length 

specified for the insulation hanger inserts. 

K. Vapor barrier wrap shall be sealed tight and not penetrated by the hanger or shield. 

L. Adhesives, mastics, and coatings shall be applied at the manufacturer's recommended minimum 

coverage per gallon. 

M. Where insulation pipes pass thru sound or fire-rated walls, floors, or ceilings, the insulation sleeves 

shall be sound or fire-rated to match rating of surface penetrated. 

3.2 INSULATION WORKMANSHIP 

A. All insulation shall be applied by specialists experienced in the field and shall be neat in 

appearance.  Neatness in appearance shall be equated to proper insulation application procedures, 

and sloppy workmanship will not be tolerated. Work which is deemed unacceptable shall be 

condemned, removed, and replaced at the contractor's expense.  

B. Protect floors, valve handle, accessories, etc., to keep paste off areas not being insulated.  

C. Splitting of longitudinal sections on flexible foam pipe insulation will not be permitted.  

D. Do not install insulation on pipes which require heat taping without coordinating with mechanical 

contractor. 

3.3 CLEAN-UP 

A. The piping shall be cleaned and tested prior to installation of insulation. 

B. Fittings shall be cleaned after insulation is installed.  

 

End of section 220700 
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SECTION 23 0100 - GENERAL PROVISIONS 

 

PART 1 – GENERAL PROVISIONS 

1.1 GENERAL CONDITIONS 

A. The contractor shall carefully read the General Conditions of the Contract and all information to 

bidders which, with the following specifications for heating, cooling, plumbing, exhaust ventilation, 

and temperature control are a part of the Contract. 

1.2 BASIC BID 

A. Shall include all labor and materials specified in this division.  The term "furnish" and/or "install" or 

similar implication shall mean "furnish and install complete." 

1.3 SCOPE OF WORK 

A. The work to be done under this section includes the furnishing of all labor, materials, equipment, 

controls and accessories required to complete all heating, air conditioning, ventilating, plumbing, 

drainage, and other mechanical systems as shown on plans and/or described in these 

specifications, including miscellaneous items required to provide a complete and functional facility. 

B. Work shall include, but shall not be necessarily limited to, the following: 

1. System commissioning 

2. Testing  

3. Balancing  

4. Insulation systems  

5. Air distribution system  

6. Exhaust systems  

7. Automatic control systems  

8. Heating System 

9. Plumbing systems 

10. Special systems 

C. The mechanical contractor shall provide all miscellaneous electrical work and control wiring for 

special systems where the wiring requirements are provided by the equipment manufacturers 

and/or suppliers, unless all of the required wiring is clearly shown on the electrical drawings to be 

provided by the electrical contractor. 

1.4 CODES AND ORDINANCES 

A. All work shall be installed in accordance with the city, state, and local plumbing codes, and all other 

codes, ordinances, and regulations which govern the type of work covered by these specifications. 

B. Should the drawings conflict with the code, the code shall govern the proper installation of the work, 

and no extra charge shall be made for such change. 

C. Should the contractor perform any work that does not comply with the requirements of the 

applicable building codes, state laws, local ordinances, industry standards, or utility company 

regulations, he shall bear all costs arising in correcting the deficiencies. 
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D. Where the work required by the drawings and specifications exceeds the minimum code 

requirements, the work shall be done as shown or specified. 

E. NOTE:  Code compliance, or similar terminology, shall be interpreted to mean "the interpretation of 

the code as enforced by the local building authority". 

1.5 DRAWINGS AND SPECIFICATIONS 

A. These specifications are intended to cover all labor, material, and standards of mechanical 

workmanship to be employed in the work shown on the drawings, called for in these specifications, 

or reasonably implied by terms of same.  The drawings and specifications are intended to 

supplement one another, and any part of the work that may be mentioned in the one and not 

represented in the other shall be done the same as if it had been mentioned or represented in both.  

B. Large scale drawings shall take precedence over layouts and small-scale details. 

C. The mechanical drawings are schematic in nature, and show the general arrangement of all piping, 

ductwork, mechanical equipment, and appurtenances.  They shall be followed as closely as the 

actual building construction and the work of other trades will permit.  

D. ACAD or Revit drawing files will not be provided to contractor for use. PDF's of sheets may be 

provided by request for coordination purposes. 

E. The architectural drawings shall be considered part of the mechanical work insofar as these 

drawings furnish this Division with information relating to the design and construction of the building.  

Architectural drawings take precedence over the general building layouts and details shown on the 

mechanical drawings. 

F. Because of the small scale of the mechanical drawings, it is not possible to indicate all offsets, 

fittings, and accessories which will be required.  This contractor shall investigate the existing 

structural and finish conditions affecting the work and provide all necessary offsets, fittings, valves, 

trim, and accessories required to meet actual job-site conditions. 

1. Dimensions - 

Verify dimensions governing mechanical work at the building.  No extra compensation shall 

be claimed or allowed on account of differences between the actual job-site dimensions 

and those indicated on the drawings. 

2. Adjoining work - 

Examine all adjoining work on which the mechanical work is dependent and report any 

work which must be corrected.  No waiver of responsibility shall be claimed or allowed due 

to failure to report unfavorable conditions affecting the mechanical work.   
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1.6 INTERPRETATION OF DRAWINGS AND DOCUMENTS 

A. If any person contemplating submitting a bid for the proposed contract is in doubt as to the true 

meaning of any part of the plans, specifications, or other proposed contract documents, or finds 

discrepancies in or omissions from the drawings or specifications, he may submit to the Owner's 

representative, a written request for an interpretation or correction thereof.  The person submitting 

the request will be responsible for its prompt delivery. Any interpretation or correction of the 

proposed documents will be made only by addenda duly issued, and a copy of such addenda will 

be mailed or delivered to each person receiving a set of such documents.  The Owner will not be 

responsible for any other explanations or interpretations of the proposed documents.  All questions 

shall be submitted at least seven days in advance of bidding. 

B. The Owner's representative will interpret the meaning of any part of the drawings and specifications 

about which any misunderstanding may arise, and his decisions will be final. Should there appear to 

be any error or discrepancy in or between the drawings and specifications, the contractor shall refer 

the matter to the Owner's representative for adjustment before proceeding with the work.  Should 

the contractor proceed with the work without so referring the matter, he does so on his own 

responsibility.   

1.7 WORKMANSHIP 

A. Workmanship shall be the best quality of its kind for the respective industries, trades, crafts, and 

practices, and shall be acceptable in every respect to the Owner's representative. 

1.8 SUBSTITUTIONS 

A. See Special Conditions pertaining to Substitutions. 

B. Requests for prior approval must be submitted to owner's representative a minimum of five working 

days prior to bid date. 

1.9 FEES & PERMITS 

A. This contractor shall obtain all necessary permits and pay all fees required in connection with the 

work. 

B. Requirements of the local utility companies shall apply at the time of bidding.  Contractor shall have 

checked with the local utility companies, and shall determine from them all valves, boxes, meter 

boxes, and meters which they will require to be installed, and shall figure cost of same in his bid.  

Utility connection fees will be paid by the Jordan School District. 

C. Division 22 & 23 contractor shall be responsible for fees, permits. 

1.10 SITE INSPECTION AND EXAMINATION OF DRAWINGS 

A. The contractor shall carefully study all drawings and specifications pertaining to the work.  If any of 

the work as laid out, indicated, or specified is contrary to or conflicts with any governing ordinances 

or regulations, the same shall be reported to the Owner's representative before submitting a bid.  

The Owner's representative will then issue instructions as to the procedure. 
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B. The contractor shall carefully examine the building site and compare the drawings with existing 

conditions.  By the act of submitting a bid, the contractor shall be deemed to have made such 

examination, to have accepted such conditions, and to have made allowance therefore in preparing 

his bid. 

1.11 VERIFICATION OF DIMENSIONS 

A. Before proceeding with any work, the contractor shall carefully check and verify all dimensions, 

sizes, etc., and shall assume full responsibility for the rigging and fitting-in of his ductwork, piping, 

and equipment.  Where apparatus and equipment has been indicated on the drawings, dimensions 

have been taken from typical equipment of the class indicated.  The contractor shall carefully check 

the drawings to see that the equipment he is required to install will fit into the spaces provided and 

will allow for proper maintenance and service of the equipment. 

1.12 COORDINATION 

A. This contractor shall coordinate his work with other specification divisions and shall provide all 

necessary specialty items, trim, and incidental 115 volt and 24-volt power and control wiring (which 

is not shown or specified under other divisions) required to provide a complete functional 

acceptable system. 

B. The Division 22 & 23 contractor shall coordinate his work such that all slots and openings through 

floors, walls, ceilings, and roofs are properly located and shall do any cutting and patching caused 

by neglecting to do so. 

1. Furnish sleeves, inserts, supports, and equipment that are to be installed by others in 

sufficient time to be incorporated into the construction as the work proceeds. 

2. It is the responsibility of Division 22 & 23 to locate these items and see that they are 

properly installed. 

C. The locations of all piping, ducts, apparatus, and equipment indicated on the drawings are 

approximate only, and shall be changed as required to meet the actual architectural and structural 

conditions at the job site.  All changes shall be approved by the Owner's representative.  Any 

change in work which has not been installed shall be made by the contractor without additional 

compensation, except changes which are caused by architectural and structural changes which 

substantially increase the size of any of the mains, or which substantially increase the number of 

fixtures or length of pipe runs.  Any and all changes shall be made only upon approval of a written 

change order. 

1. Right of way - Lines which pitch shall have the right of way over those which do not pitch.  

For example, plumbing drains shall normally have right of way.  Lines whose elevations 

cannot be changed shall have right of way over lines whose elevations can be changed. 

 

2. Offsets, transitions, and changes in direction in pipes and ducts shall be made as required 

to avoid conflicts with building footings and foundations or other buried ducts or utilities, and 

to maintain proper head room and pitch of sloping lines whether or not indicated on the 

drawings.  Furnish and install all traps, air vents, sanitary vents, and devices as required to 

affect these offsets, transitions and changes in direction. 

D. It shall be each contractor's responsibility to verify exact location, elevation, and/or route of the 

various mechanical system components with architectural details and with Owner's representative's 

personnel on job.    
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E. Where deviations from locations and/or arrangements described are necessary to meet actual job 

conditions, the changes shall be made without cost to the Owner.  

F. The Owner's representative reserves the right to make any reasonable change in location of any 

outlet, piping, or equipment, before installation, without additional cost. 

1.13 LOCATION OF CEILING OUTLETS: 

A. This contractor shall assist the Owner's representative, General Contractor, Electrical Contractor 

and other interested parties in the establishment of room centerlines, axis of rooms and all walls. 

B. All grilles, registers, ceiling diffusers, etc. shall be located with reference to these established data 

points. 

C. These outlets shall be referenced to such features as room centerlines, walls and ceiling furrings, 

balanced border widths, etc. 

D. Outlets in acoustical tiles, panels, etc. shall occur in joints or centers of whole pieces, etc. 

E. The final determination of the exact location of all outlets shall be subject to the direction and 

approval of the Owner's representative. 

1.14 RECORD DRAWINGS 

A. The contractor shall maintain one set of record drawings. These prints shall show the location, 

elevations and details of all items of work installed under this contract.  Buried piping shall be 

located by dimensions from foundation walls and depths of bury shall be indicated.  These shall be 

marked in red.  The completed set of record drawings must be submitted to the Owner's 

representative before the contractor is eligible to receive the final payment.  An up-to-date record 

set of drawings shall be maintained during the progress of the project and be available to the 

Owner's representative upon request.  

1.15 COORDINATION DRAWINGS 

A. The contractor shall provide coordination drawings, when requested by the Owner's representative, 

to ensure that the various mechanical system components are coordinated with each other, and 

with other building systems. 

B. The coordination drawings shall be drawn to scale (usually 1/4" = 1'-0") and shall show all systems 

as they relate to each other, especially in areas of potential conflict. 

C. This set of foundation coordination drawings shall be maintained in the construction trailer and shall 

be marked up daily to indicate exact location and elevation of all buried piping and conduit systems. 

D. Coordination drawings shall be professionally drafted and shall be clear and concise in their 

presentation and clarity. 

E. All coordination drawings shall be prepared in digital format – Latest Version of Revit.  Material shall 

be submitted in digital format. 

F. All ductwork and piping attachments to the building structure shall be detailed and shall be 

coordinated with the Owner's representative. 
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1.16 COOPERATION WITH OTHERS 

A. The contractor shall so organize the work that progress will harmonize with the work of all trades, so 

that all work may proceed as expeditiously as possible.  The contractor shall be held responsible for 

any delays which might be caused by his negligence or failure to cooperate with other contractors 

or crafts. 

1.17 FOREMAN 

A. A full-time foreman shall be designated by the contractor to the Owner's representative and shall be 

available on site for consultation.  This individual, when appointed, will not be replaced without prior 

approval from the Owner's representative.  The foreman shall be responsible for the coordination 

and correct placing of the work. 

1.18 GUARANTEE 

A. By the acceptance of the contract award for the work herein described, the contractor assumes the 

full responsibility imposed by the guarantee as set forth herein and should protect himself through 

proper guarantee from equipment and specialty manufacturers and subcontractors as their interests 

may appear. 

B. All materials and equipment provided and installed under this division of the specifications shall be 

guaranteed for a period of one (1) year from the date of substantial completion and acceptance by 

the Owner, unless specifically noted elsewhere in the specification.  Should any trouble develop 

during this period due to defective materials or workmanship, the contractor agrees to correct the 

trouble without any cost to the Owner, any defect noticed at the time of installation and/or during the 

guarantee period shall be corrected immediately to the satisfaction of the Owner. 

1.19 SCHEDULES, MATERIALS AND EQUIPMENT 

A. As soon as practicable, and within 30 days after date of award of contract, and before 

commencement of work, a complete schedule of equipment and materials proposed for installation 

shall be submitted to the Owner's representative.  The schedule shall include catalogs, cuts, 

drawings, and such other descriptive data or samples that are requested by the Owner's 

representative.  Schedules shall include all items of equipment used.  No partial submittals will be 

accepted. 

B. Provide corrected copies of each required shop drawing or similar submittal to the Owner's 

representative for review and approvals.  DO NOT SUBMIT without general contractor's signed 

stamp, indicating the general contractor has reviewed the submittal for completeness and 

conformance to the Contract Documents.  

C. Inform the Owner's representative by notation, or in the letter of transmittal, of any proposed 

deviation from the requirements of the Contract Documents. 

D. Provide required shop drawings or other submittals within time stipulated on approved progress 

schedule.  

E. Do not commence work requiring a shop drawing or other submittal until approval of the required 

submittal has been received.  Such approval will be based upon a review only for conformance with 

the design concept of the project and with the information given in the Contract Documents and 

does not relieve the contractor from responsibility for errors or omissions in the shop drawings. 
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F. Schedules shall be neatly bound in digital format.  Schedules shall be completely indexed, and shall 

include the following items: 

1. Valves  

2. Piping systems  

3. Pipe supports & restraints  

4. Plumbing fixtures  

5. VAV re-heat boxes  

6. Exhaust air fans  

7. Low pressure flexible ducts 

8. Grilles & registers  

9. Diffusers  

10. Insulation systems  

11. Automatic temperature controls  

12. Air balance contractor qualifications  

13. Fire safing system with installation diagrams 

14. Other schedule items  

G. Submittals received which do not contain all of the above items will be returned unchecked. 

H. Purpose and Contractor's Responsibility: 

I. The purpose of the final submittal is to "assist the contractor selecting the equipment."  The 

contractor shall review the submittals prior to submission to the Owner's representative to make 

sure that the submittals are complete in all details including the following items: 

1. Manufacturers' names shall be mentioned in specifications as accepted by Owner at time of 

bidding. 

2. Equipment dimensions shall be verified to fit the spaces provided with sufficient clearances, 

as may be required by the equipment or indicated on the drawings. 

3. Equipment shall be reviewed with respect to schedules, specifications, plans and details. 

4. Equipment submittal sheets shall be clearly marked indicating equipment symbol and exact 

selection of proposed equipment.  

J. Review: 

1. Review and acceptance of submittal does not relieve the contractor of his responsibility to 

fulfill the contract requirements.  Review and acceptance of the submittal will not be used 

as a means of changing the contract requirements.  Items not covered in the accepted 

submittal, or items incorrectly covered but not recognized or identified, shall not be used 

when contrary to the requirements of the contract documents. 

K. Acceptance of Substitute Equipment: 

1. If the proposed installation is approved, this contractor shall make all incidental changes in 

piping, ductwork, supports, installation, wiring, heaters, panel boards, and as otherwise 

necessary.  Provide any additional motors, valves, controllers, fittings, and other additional 

equipment required for the proper operation of the system resulting from the contractor's 

selection of alternate equipment, including all required changes in the effected trades.  
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L. Owner's Refusal Right: 

1. In the event that items submitted are substitutions for specified items and are found to be 

not acceptable, the right shall be reserved to require the specified items. 

1.20 OPERATING INSTRUCTIONS AND CATALOG INFORMATION 

A. This prime Division 23 contractor shall compile in digital format, catalogs of every product used by 

him and subcontractors in the completion of the work.  The catalogs shall also include copies of the 

test data (Section 230501), balancing reports (Section 230593), and system commissioning data 

(Section 230800).  Before final acceptance by the Owner's representative, he shall turn over to the 

Owner this compilation of catalog data.  A double index shall be provided, one giving an 

alphabetical list of products for which catalogs are included, and one giving their addresses, whose 

products are included in the work.  Provide data for each item of equipment listed in SCHEDULES, 

MATERIALS & EQUIPMENT, as shown in Section 230100.  Provide copy of submittal data.  All 

products shall be assembled by Division. 

B. (1) digital copy shall be delivered to the Owner's representative for his approval.  

C. Provide warranty schedule and schedule of overload protection as required in Section 230800. 

D. Manuals not in compliance will not be reviewed and will be rejected.  

E. Catalog shall be identified as listed. 

SCLDA NWS-NOAA TI 

OPERATING & MAINTENANCE MANUAL 

2024 

SET # 

 

PART 2 – PRODUCTS 

2.1 MATERIALS, EQUIPMENT AND ACCESSORIES 

A. Unless otherwise specified, all equipment, accessories, and materials shall be new and 

undamaged, and the workmanship shall be of the best quality for the use intended and shall be 

acceptable to the Owner's Representative.   

B. Equipment, accessories, and materials shall be essentially the standard products of the 

manufacturer, or as specified herein.  Where two or more units of the same class of new equipment 

are required, these units shall be products of a single manufacturer.  

C. Should mechanical equipment other than that used in the design be furnished, it shall be the 

responsibility of the mechanical subcontractor to provide large scale (1/2" = 1'-0") installation 

drawings, as required, showing service and maintenance points with proper clearance allowances 

for service. 

D. All equipment shall be selected to deliver full rated capacity at the job site elevation. 
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PART 3 –  EXECUTION 

3.1 FUNCTIONING AND OPERATION OF EQUIPMENT 

A. Contractor's Responsibility: 

Installation and startup shall be so made that its several component parts will function together as a 

workable system and shall be left with all equipment properly adjusted and in working order.  

3.2 CLEANING AND PATCHING BY MECHANICAL CONTRACTOR 

A. The contractor shall remove all stains or grease marks on walls, floors, glass, hardware, fixtures, or 

elsewhere, caused by his workman or for which he is responsible.  He shall remove all stickers on 

plumbing fixtures, do all required patching up and repair all work of others damaged by this division 

of the work, and leave the premises in a clean and orderly condition. 

3.3 INSTRUCTIONS TO OWNER'S REPRESENTATIVES 

A. The mechanical contractor shall provide, without expense to the Owner, competent instructors to 

train the Owner's representatives in the care, adjustment, maintenance, and operation of all parts 

on the heating, air conditioning, ventilating, plumbing, and automatic temperature control systems 

and equipment.  Training shall be a minimum of 8 hours with no less than 2 hours for ATC training. 

B. An additional 4 hours shall be provided by all mechanical sub-contractors to walk thru building with 

the owners representative to verify operation of all Division 22, 23, & 25 items and control 

sequencing. 

C. Instruction date shall be scheduled with the owner at the time of final inspection.  A written report 

specifying times, dates, and name of personnel instructed shall be forwarded to the Owner's 

representative. 

D. No training shall begin until system commissioning is complete and accepted by the owner. 

3.4 PROTECTION AGAINST THE ELEMENTS 

A. The contractor shall, at all times, take reasonable and adequate precautions to protect his work and 

all stored materials and equipment from damage by the elements, including flooding, windstorms, 

etc., and shall not expose the work of any other contractor to such damage.  

B. In addition to requirements specified in Division 01, stored material shall be readily accessible for 

inspection by the Owner's representative until installed. 

C. All items subject to moisture damage, such as controls, shall be stored in dry, heated spaces.  

D. Protect all bearings during installation, and thoroughly grease steel shafts to prevent corrosion. 

3.5 REMOVAL OF DEBRIS, ETC. 

A. Upon completion of this division of the work, remove all surplus material and rubbish resulting from 

the work, and leave the premises in a clean and orderly condition. 
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3.6 MOTORS & STARTERS 

A. This contractor shall furnish all motors required and necessary to operate equipment furnished by 

him.  The voltage, phase, and horsepower of each motor shall be coordinated with the electrical 

contractor prior to ordering. 

3.7 OPENINGS FOR MECHANICAL SYSTEMS 

A. All openings required for installation of mechanical systems shall be provided by the mechanical 

contractor.  Any piece of equipment which is to be installed in any space of the building and which is 

too large to permit access through stairways, doorways or shafts shall be brought to the job by the 

Contractor involved and placed in the space before the enclosing structure is completed.  Materials 

shall be delivered at such stages of the work as will expedite the work as a whole. 

3.8 SAFETY REGULATION 

A. The contractor shall comply with all local and OSHA safety requirements in performance with this 

work.  (See General Conditions).  This contractor shall be required to provide equipment, 

supervision, construction, procedures, and all other necessary items to assure safety to life and 

property.  

3.9 OWNER FURNISHED EQUIPMENT 

A. This contractor shall include in his bid the necessary labor and material to properly coordinate and 

install the required piping, trim, specialties, controls, ductwork, and other necessary utilities and 

services to equipment furnished by the Owner.   

B. This contractor shall relocate (where noted), rough-in and make final connections to owner 

furnished equipment.  

C. See bid documents for a list of owner furnished equipment which is not otherwise identified on the 

mechanical drawings or in the mechanical division of the specifications. 

 

End of section 230100 
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SECTION 23 0501 – TESTING 

 

PART 1 – GENERAL 

1.1 DESCRIPTION 

A. The work outlined in this section shall be performed by the several trades involved. 

B. The mechanical contractor shall provide all supervision, labor, materials, tools, scaffolding, and 

equipment required to complete all system testing. 

C. The mechanical contractor shall remove and repair any defective component as indicated by the 

system tests and retest. 

D. The mechanical contractor shall test the operation of all safety and high limit controls to insure 

proper installation and operation.  Any defective devices shall be replaced. 

1.2 TESTS AND ADJUSTMENTS 

A. Before any piping is covered, tests shall be made in the presence of the Owner's Representative, 

and any leaks or defective work corrected.  No caulking of threaded work will be permitted. 

B. Before application of insulation covering, and as far as practical before concealing any piping, all 

piping shall be hydrostatically tested and proved tight.   

C. Stubs shall be capped, and all control valves shall be removed during the test.   

D. System may be tested in sections, providing connections to last section tested are included in each 

succeeding test.   

E. Following minimum pressures shall be used for testing: 

1. Domestic hot, re-circulating and cold-water piping at 150 psig for six hours.  

2. Plumbing waste and vent piping at 10 ft. head for six hours. 

3. Medium pressure air ducts in accordance with SMACNA standards. 

4. Low pressure air ducts in accordance with SMACNA standards 

5. Heating hot water system piping at 150 psig for six hours.  

 

F. All valves and equipment which may be damaged shall not be subjected to the test pressure. 

G. 230501 contractor shall perform all duct pressure tests per specifications and owner requirements. 

 

PART 2 – PRODUCTS 

2.1 EQUIPMENT 

A. The contractor shall furnish all necessary gauges, plugs, test fans, pumps, etc., as required to 

conduct the tests.   
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2.2 REPORTS 

A. The contractor shall give the Owner's Representative one week notice prior to performing the tests.  

All tests shall be recorded, and copies of reports bound in the O & M manuals and given to the 

Owner. 

 

PART 3 –  EXECUTION 

3.1 PROCEDURE 

A. The contractor shall be responsible to conduct all tests in a safe manner, protecting the work of 

other trades from water or physical damage. 

B. The tests, as indicated, shall be in addition to any test, as required, by any governing agency.  

Submit all approved tests, as required, by any governing agency to the Owner's representative. 

C. Each test and any necessary repairs and retest shall be performed by the contractor which installed 

the system.   

D. Upon completion, a test shall demonstrate that the culinary hot water system is circulating, that all 

traps are properly vented, that there is an ample supply of hot and cold water to fixtures, that no 

fixture or equipment can be back siphoned, and that there are no back-flow connections. 

 

End of section 230501 
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SECTION 23 0593 – BALANCING 

 

PART 1 – GENERAL 

1.1 SCOPE OF WORK 

A. The mechanical contractor shall employ an independent technical firm to perform the checking, 

adjusting, and balancing (CAB) of the HVAC systems.  This firm shall be one whose operations are 

limited to the field of professional CAB, and this firm shall meet the following qualifications: 

1. The firm shall be a member of AABC and/or NEBB. 

2. The firm shall be one which is organized to provide professional services of this specific 

type.  

3. The firm shall have completed projects of similar scope within the past 12 months and shall 

be capable of performing the services specified at the location of the facility described 

within the time frame specified and following up the basic work as may be required.  

4. All personnel used on the job site shall be engineering technicians, who shall have been 

permanent, full-time employees of the firm for a minimum of six (6) months prior to the start 

of the work for this project. 

5. Preferred contractors shall be Certified Test & Balance, Diamond Test & Balance, 

Independent Test & Balance, BTC Services, RSAnalysis and Bonneville test & 

Balance. 

B. As a part of this contract, the mechanical contractor shall make all changes in the sheaves, belts, 

and dampers, including the addition of dampers required for correct balance as required by the 

CAB firm, at no additional cost to the Owner. 

C. The mechanical contractor shall provide, and coordinate services of qualified, responsible 

subcontractors, suppliers, and personnel as required to correct, repair, or replace any and all 

deficient items or conditions found during the testing, adjusting, and balancing period. 

D. In order that all systems may be properly checked, balanced, and adjusted as required by these 

specifications, the mechanical contractor shall operate said systems at his expense for the length of 

the time necessary to properly verify their completion and readiness for the CAB and shall further 

pay all costs of operation during the CAB period. 

E. The project completion schedule shall be coordinated with the CAB work to provide sufficient times 

to permit the completion of CAB services prior to Owner occupancy.  

1.2 DOCUMENTS 

A. The Owner's representative will furnish, without charge to the CAB firm, one set of mechanical 

specifications, all pertinent change orders, and the following: 

1. One complete set of plans less structural sheets. 

2. One set of mechanical floor plans of the conditioned spaces. 

B. All documentation shall be provided in digital format for review and incorporated into O&M Manuals. 

C. Approved submittal data on equipment installed to accomplish the test procedures outlined in 

paragraph "Services of the CAB Firm" of this specification will be provided by the mechanical 

contractor. 
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D. The Owner's representative will transmit one copy of the following "Records for Owner" to the CAB 

firm for review and comments: 

1. Record drawings  

2. Approved fixture brochures, wiring diagrams, and control diagrams. 

3. Shop drawings  

4. Instructions  

5. Motor and valve charts  

6. Operating and Maintenance Manuals  

1.3 SERVICES OF MECHANICAL CONTRACTOR 

A. The mechanical contractor shall have all systems complete, calibrated, and in operational readiness 

prior to notifying the CAB firm that the project is ready for their services.  The mechanical contractor 

shall coordinate system readiness with the system commissioning contractor and shall certify in 

writing to the Owner's representative that the system is complete and ready to balance. 

1.4 SERVICES OF THE CAB FIRM 

A. The technical CAB firm shall submit biographical data on the individual proposed to directly 

supervise the CAB work.  It shall also submit their record of specialized experience in the field of air 

and hydronic system balancing. 

B. Act as liaison between the Owner's representative and contractor and periodically inspect the 

installation of mechanical piping systems, sheet metal work, temperature controls and other 

component parts of the heating, air conditioning and ventilating systems as the installation 

progresses.  The inspection will cover only those parts of the systems relating to the checking and 

balancing.  

C. To check, adjust, and balance system components to obtain optimum conditions in each 

conditioned space in the building. 

D. Re-balance of existing equipment and air systems.  

E. Re-balance of existing supply air diffusers and related new VAV boxes or fan power VAV re-heat 

boxes. 

F. Re-balance of new fan powered VAV re-heat valves and existing heating water pumps. 

G. Prepare and submit to the Owner's representative, complete reports on the balance and operations 

of the systems. 

H. The CAB firm shall be responsible for inspecting, adjusting, balancing, and logging the data on the 

performance of the following general systems, including all components. 

1. Existing supply air distribution systems as noted. 

2. New fan powered VAV re-heat boxes. Air flow, water flow and controls. 

3. New VAV boxes. 

 

I. Before any adjustments are made, the air systems are to be checked for such items as dirty filter, 

duct leakage, damper leakage, equipment vibrations, correct damper operations, etc. 
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J. Before any adjustments are made to water systems, the new and existing strainers shall be 

cleaned, temperature control valve operation shall be checked, pump rotation shall be checked, 

pressure reducing valves shall be adjusted, etc. 

K. It shall be the responsibility of the CAB personnel to check, adjust, and balance the components of 

the various systems as listed above using an applicable "proportionate balance procedure" in order 

that each of them will operate under optimum noise, temperature and air flow conditions in the 

conditioned spaces in the building "while simultaneously operating at the most energy efficient 

condition." 

L. During the balancing process, if abnormalities or malfunctions of equipment or components are 

discovered by the CAB personnel, the owner's representative shall be advised promptly so that the 

condition may be corrected by the project contractor. Data from malfunctioning equipment or 

components shall not be recorded in the final CAB report. 

 

PART 2 – PRODUCTS 

2.1 EQUIPMENT AND INSTRUMENTS 

A. This contractor shall provide all necessary labor, equipment, scaffolding, instruments, and materials 

required to adjust, balance, and check all systems. 

 

PART 3 – EXECUTION 

3.1 REPORT 

A. The activities, as described hereinbefore, will culminate in a report to be provided to the Owner's 

representative. This report shall be furnished in a digital format.  A copy shall be bound in the digital 

O & M manual.  The intent of the final report is to provide a reference of actual operating conditions 

for the building operating personnel.   

B. The CAB report shall include the following as a minimum: 

1. Preface: 

A general discussion of the systems, any idiosyncrasies, any problems encountered, an 

outline of normal sequence of operation for the HVAC system cycles, any un-corrected 

noise problem.  

2. Pitot Tube Traverses: 

For use in future trouble-shooting by maintenance personnel, all exhaust ducts, main 

supply ducts and return ducts will have air velocity and volume measured and recorded by 

the traverse method.  Locations of these traverse test stations will be described on the 

sheet containing the data. 

3. Temperature Tabulation: 

Of all conditioned spaces on a room-by-room basis, a total of at least three readings will be 

taken of each room on successive days.  Record outside ambient temperature at two-hour 
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intervals. The total variation in conditioned space temperatures shall not exceed 2 deg. 

variance from the thermostat settings. 

4. Air Volumes and Velocities: 

As measured at each supply grille, return air grille, and exhaust air grille or air handling 

device.  In all fan systems, the air quantities indicated on the plans may be varied as 

required to secure a maximum temperature variation of two degrees within each separately 

controlled space, but the total air quantity indicated for each zone must be obtained.  It shall 

be the obligation of the contractor to furnish or revise fan drive and/or motors, if necessary, 

without cost to the Owner, to attain the specified air volumes. 

5. Air Pressure: 

As measured across each supply fan, cooling coil, heating coil, air handling unit filter and 

exhaust fan.  Relate these readings to the particular fan curve in terms of CFM handled at 

the various static pressures, and their relationship to fan power and fan instability. 

6. Electrical Current/Voltage: 

Measurements to be taken at the drive motor on each piece of equipment.  

7. Fan Speeds: 

To be measured in RPM. 

8. Instrumentation List: 

A list of instruments by type and make used in gathering the CAB data. 

9. Drawings: 

The CAB contractor's working drawings shall have the VAV, and supply air openings 

numbered and/or lettered to correspond to the numbers and letters used on the report data 

sheets so that data in the report can be correlated with each specific supply air opening in 

the building.  If room numbers actually used in the building differ from those on the plans, 

the building room numbers shall be marked on these plans.  Only one such marked-up set 

of drawings need be provided with the six copies of the CAB report. 

C. Before final acceptance of the CAB report, the report data, at the discretion of the Owner's 

representative, shall be verified one time on the job site, by selection of check points (not to exceed 

10 percent of total) at random, in the presence of the Owner's representative.  Representatives of 

the testing firm doing the work shall be present and provide the necessary equipment for test data 

verification.    

D. The firm shall be responsible for inspecting, adjusting, balancing, and logging the data on the 

performance of fans, all dampers in the duct system, all air distribution devices, the flows of freon or 

water thru all coils, and the power consumption of all motors. 

E. During the CAB work, the temperature regulation will be adjusted for proper relationship between 

controlling instruments.  The Owner's representative will be advised of any instruments out of 

calibration so that the controls subcontractor may come in and recalibrate, using data supplied by 

the balancing firm. 
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F. Make a total of two inspections within ninety (90) days after occupancy of the building to ensure that 

satisfactory conditions are being maintained throughout and to satisfy and unusual conditions.  

G. An additional inspection in the building shall be made by the firm during the season opposite that in 

which the initial adjustments were made. At that time, any necessary modifications to the initial 

adjustment required to produce optimum operation of the system components shall be made to 

produce the proper seasonal conditions in each conditioned space.   

H. At the time of opposite season checkout, the Owner's representative shall be given timely 

notification before any readings or adjustments are made so that they may participate in the 

checkout. 

 

End of section 230593 
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SECTION 23 0900 - BASIC MATERIALS AND METHODS 

 

PART 1 – GENERAL 

1.1 DESCRIPTION 

A. This section specifies the basic materials and methods to be used in Division 22, 23 & 25 work. 

1.2 MATERIALS & EQUIPMENT 

A. All materials shall be new and undamaged.  Protect all stored materials and equipment from 

damage by the elements, including exposure to excessive heat, flooding and rain, windstorms, etc.    

B. All materials and equipment shall be installed in strict compliance with the manufacturer's 

recommendations.    

1.3 CUTTING AND PATCHING 

A. Any cutting, patching, or filling necessary for the proper execution of this work, except as noted on 

drawings, shall be done by this contractor.   

B. No rough or unsightly work will be allowed.  Cutting of structural members shall be done only on 

approval of the Owner's representative. 

C. The attention of the contractor is directed to the requirements of running pipes thru concrete slabs, 

walls, and beams. These conditions are to be anticipated and sleeves installed as provided for 

under "Sleeves". 

1.4 INSERTS 

A. Furnish and set, in all necessary locations, before or during construction, Unistrut inserts for use in 

connection with the support and seismic restraint of piping, ductwork, and equipment furnished 

under this division of the work. 

1.5 SLEEVES 

A. Sleeves for Concrete or Masonry Surfaces: 

1. For pipes passing thru masonry or concrete construction, provide sleeves at least two pipe 

sizes larger than the pipe passing thru and made from sections of steel pipe.   

B. Provide galvanized iron sleeves with collar on each side of wall for all ducts passing thru masonry 

or concrete construction. 

C. Provide 22-gauge sheet metal collars on each side of wall for all ducts passing thru gypsum wall 

construction or similar construction. 

D. Sleeves shall be placed in structural members only where approved by the Owner's representative.   

E. Sleeves through foundation walls below grade shall be mechanical seal type with watertight sealing 

grommets and pressure rings.  Sealing grommets shall be non-melting at temperatures incurred.  

Foundation wall sleeves shall be "O.Z. Type WSK". 
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F. Sleeves thru Finished Surfaces: 

For pipes passing thru finished partitions or ceilings, provide galvanized sheet iron sleeves of 

suitable size. The sleeves shall be fastened to construction to prevent creep along pipe and the 

sleeve ends shall be flush with finished surfaces. Provide escutcheon plates at each side of finish 

wall or floor or ceiling for all pipes passing thru same. 

1. Sleeves thru Fire-rated Surfaces: 

All pipe sleeves and ductwork penetrating fire walls and surfaces shall be packed inside 

after pipes and/or ducts have been placed with a U.L. listed fire safing system. Contractor 

shall submit to the Owner's representative for review and approval specific installation 

diagrams showing exact method(s) to be used.  

2. Sleeves thru Sound Rated Surfaces: 

All pipe sleeves and ductwork penetrating sound rated walls or surfaces shall be packed 

with dense fiberglass, sealed with duct sealer and fitted with metal cover flanges on both 

sides. 

3. Sleeves thru Floors: 

Sleeves thru floors above grade shall extend 1" above the floor and shall be sealed 

watertight with waterproof silicone caulking. 

G. All penetrations must be sleeved, or core drilled/cut. Hammer drill is not an acceptable 

means. 

1.6 PIPING & DUCTWORK SUPPORT 

A. Steel roof deck shall not be used to support loads from plumbing, HVAC ducts, light fixtures, 

architectural elements or equipment of any kind, unless specifically noted otherwise.  Lightweight 

suspended acoustical ceilings with a total weight per wire not exceeding 50# may be hung from the 

steel roof deck.  The hangers should be staggered to distribute the load over multiple deck flutes.  

B. Bracing of miscellaneous items (mechanical, electrical, plumbing, etc.) to the bottom chord of joists 

or girders will not be allowed in any instance.  All lateral braces must connect to the top flange/top 

chord of the framing member above unless noted otherwise on the structural drawing. 

C. It is essential that all piping be supported from roof structure at joist within 6” of panel point location 

and from top or bottom chord of floor or roof joist. 

1.7 PIPE LOCATION AND ARRANGEMENT: 

A. All piping shall be properly racked and supported to run straight and true.   

B. All changes in direction shall be made with approved fittings.  Pipes shall not be bent to change 

direction. 

C. All piping shall be racked and run to facilitate maintenance work.  Under no circumstances shall 

valves, shock absorbers, drip traps, or piping specialties be installed in a "closed space" without 

proper access provided for future maintenance.  See "Access Doors" section of specifications.  

D. NOTE:  All piping shall be capped or plugged at the end of each work shift and when not being 

extended, to prevent the entry of rocks and debris. 
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E. Any timelines are broken or disconnected, they shall be capped immediately after flushing to 

remove rock and debris from pipes.  If rocks or other foreign materials are found in the system after 

it has been closed, the contractor shall stand the expense of their removal.  

F. All valves, piping, and equipment to be installed to permit disassembly for maintenance purposes. 

G. Provide drain valves at all low points in piping systems. Run to floor drain where possible, otherwise  

1.8 PIPE JOINING 

A. All steel pipe under 2" in size shall be joined by screwed connections.  Heating hot water 

piping shall be welded if pipe size is over 2" in size. 

B. All joinings shall be made to maintain the full metal strength of the pipe, with neat and workmanlike 

appearance.   

C. All piping must be perfectly clean before the system is filled.   

D. Copper Piping in Domestic Water Service:  Piping shall be cut (with a pipe cutter) so ends are 

square and will "bottom" in fittings.  There must be no gaps left thru which solder can run into the 

line.  If a hack saw must be used, it shall be guided with a miter box to ensure a square, even cut.  

Tubing shall be reamed to remove burrs, being careful not to expand tubing while reaming. 

E. The outside of the copper pipe and the inside of the fittings, where solder will be applied, shall be 

burnished with fine crocus cloth or fittings brushes until all dirt and oxide is removed.   

F. A light coat of soldering flux shall be applied to both pipe and fittings.  Acid flux shall not be used.  

G. Joints in copper pipe shall be uniformly heated to proper soldering temperature to ensure that 

solder will flow to all parts of the joint. The solder shall be fed to the joint until a uniform line of solder 

appears around the pipe at the end of the fittings. 

H. Copper piping used in domestic water service shall be joined with 'Stay-Safe-50' or 'Silvabrite-100' 

no lead solder. 

I. When valves are being installed in copper piping, the non-metallic parts shall be removed to prevent 

the heat of soldering from damaging the valves. No heat shall be applied near where an excessive 

temperature may cause damage. 

1.9 SCREWED CONNECTIONS 

A. All pipe shall be reamed at the ends and free of all inside scale or burrs.  Threads shall be cut clean 

and sharp, and to a length equal to 1-l/8 the length of the female thread receiving the pipe. The pipe 

shall be screwed in the full length of the female thread.  

B. Pipe shall be made tight with teflon thread tape or thread lubricant worked into male thread only.  

Surplus material shall be wiped off and the joint left neat and clean. Lubricant shall be powdered 

graphite and linseed oil, or plumbage and linseed oil.   
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1.10 PIPE GRADING 

A. Piping shall be uniformly graded in direction of flow as noted below: 

PIPING FALL/RISE DIRECTION PER/RUN 

Water 1" Up 40' 

Waste - 4" & smaller 1" Down 4' 

Vent 1" Up 4' 

 

1.11 EQUIPMENT BASES 

A. Roof curbs shall provide a free height from the roof membrane to the top of the curb of at least 12" 

minimum.  All roof curbs and platforms shall have a wood nailer strip around the top perimeter for 

securing the roof membrane and attaching roof flashings.  All equipment mounted on roof curbs 

shall be installed level.  Flashings by Division 7. 

B. Roof curbs shall be attached to building structure as required by the IMC and local codes. 

 

PART 2 – PRODUCTS 

2.1 PIPING SYSTEMS 

A. All piping shall be in accordance with the American Society for Testing and Materials, ASTM A-53.  

No foreign made piping or connectors will be accepted in this construction. 

B. Culinary cold, hot, and recirculating hot water above grade shall be Type "L" copper with soldered 

wrought copper fittings.  Pull-T type fittings on copper piping are not allowed. 

C. All buried waste and vent piping below slabs shall be standard weight DWV schedule 40, solid core 

PVC ASTM F 1488 piping.  

D. Waste and vent piping above grade shall be standard weight cast iron pipe with no-hub, tyseal, M-

G, or A.B.I. 'Best' gasketed fittings for sizes 2" and larger; and galvanized Schedule 40 with tarred 

Durham drainage fittings for 1-1/2". 

E. All cast iron pipe and fittings, below and above ground, shall bear the collective trademark of the 

Cast Iron Soil Pipe Institute, or have prior approval of the engineer. 

F. Heating hot water piping system above grade shall be Schedule 40 black steel pipe. All piping 2-

1/2” and larger shall be welded.   

2.2 HANGERS AND SUPPORTS 

A. Vertical Piping: 

Attachment - Vertical piping shall be secured at sufficiently close intervals to keep the pipe in 

alignment and to carry the weight of the pipe and contents.  Stacks shall be supported at their 

bases, and if over two (2) stories in height at each floor by approved metal floor clamps. 

B. Cast iron soil pipe shall be supported at not less than each story height and at its base. 

C. Screwed pipe (IPS) shall be supported at not less than every other story height. 
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D. Copper tubing shall be supported at each story for piping one and one-half (1-1/2) inches in 

diameter and at not more than six (6) foot intervals for piping one and one-quarter (1-1/4) inches in 

diameter and smaller.  Piping shall be wrapped with three wraps of vinyl tape to isolate pipe from 

ferrous pipe supports. 

E. Horizontal Piping: 

Under no circumstances shall piping be supported from the roof deck. 

F. It is essential that all piping be supported from top chord of roof structure at joist panel point 

locations.  Coordinate with structural requirements. 

G. Supports - Horizontal piping shall be supported at sufficiently close intervals to keep it in alignment 

and prevent sagging.   

H. Cast Iron Soil Pipe - Where joints occur, soil pipe shall be supported at not more than 5-foot 

intervals, except that where 10-foot pipe lengths are used, supports at 10-foot intervals are 

acceptable.  Supports shall be placed within eighteen (18) inches of the hub or joint.  No-hub joints 

and fittings shall be restrained with rods and clamps per manufacturer's recommendations. 

I. Screwed pipe (IPS) shall be supported at approximately 12-foot intervals. 

J. Copper tubing shall be supported at approximately 6-foot intervals for piping one and one-half 

inches and smaller in diameter and at 10-foot intervals for piping two inches and larger in diameter.  

K. Piping placed underground shall be laid on a firm bed for its entire length. 

L. Where piping is run adjacent to walls or steel columns, it shall be supported from steel brackets or 

vertical channel hangers.  Brackets shall be Grinnell Figure PS 732 or PS 3282 as directed, or 

approved substitute. Channel systems shall be approved for each condition on an individual basis. 

M. Furnish all hangers, inserts, brackets, anchors, guides, sliding supports, etc., and all auxiliary steel 

necessary for the installation.  All supports shall be designed in accordance with the AISC Steel 

Handbook and painted with one shop coat of primer paint. 

N. Insulation inserts and shields for cold surface piping will be provided under Section 220700 of these 

specifications.  

O. All copper, fiberglass, or plastic piping shall be securely supported from the building structure at 

intervals specified and/or as recommended by the pipe manufacturer.  Hanger shields for 

suspended piping shall be functionally similar to isolators with Grinnell Fib. 97.  Non-ferrous piping 

shall be isolated from contact with ferrous supports with three wraps of vinyl tape. 

P. Plumbers' tape, chain, or wire will not be permitted for pipe support. 

2.3 VALVES AND STRAINERS 

A. All valves and strainers shall be by one manufacturer. Approved valve manufacturers are Crane, 

Stockham, W. C. Norris, Grinnell, or Powell.  Crane numbers are used for convenience. 
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B. Heating, Domestic Hot and Cold Water: 

1. Gate Valves: 

a. Valves 2" and smaller shall be Crane No. 428, bronze, screwed, 200# WOG gate 

valve with solid wedge disc and rising stem. 

C. NOTE:  If unable to use a rising stem valve because of insufficient clearance, use a Crane No. 438 

non-rising stem valve.  

D. Globe Valves: 

1. Valves 1-1/2" and smaller shall be Crane No. 37, bronze, screwed, 200# WOG globe valve 

with a replaceable teflon disc and teflon packing.  The disc shall be suitable for hot water up 

to 360 deg. F. at 150 psi. 

E. Check Valves: 

1. Valves 1-1/2" and smaller shall be Crane No. 37, bronze, screwed, Y-pattern 200# WOG 

swing check valve.  Valves 2" and larger shall be Crane No. 373. 

F. Ball Valves: 

1. For hot and cold domestic water service:  Valves 2" and smaller shall be Crane No. 2190H 

bronze, screwed, 200# WOG, Gem ball valve with Buna-N rubber capsule.  Watts B6000 or 

Apollo 70-100. 

G. Strainers: 

1. Strainers 1-1/2" and smaller shall be Crane No. 988-1/2, iron body, screwed Y-pattern, 

200# WOG, sediment separators with a 20-mesh Monel screen. 

H. All strainers shall be installed with fine mesh supplementary "construction screens" which shall 

remain in place while the system is flushed and chemically cleaned. The "construction strainer" 

basket shall be removed just prior to balancing the water systems. 

I. Provide blow-down ball valve on all strainers same size as strainer tapping. 

2.4 NON-SLAMMING OR SPRING-LOADED CHECK VALVES 

A. Types:  Provide valves of the fully guided or cone-and-diaphragm types.  

B. Bodies:  Provide flanged or wafer type bodies constructed of cast iron ASTM A 126, Class B; cast 

steel ASTM A 216/A 216M, Class WCB; stainless steel, Type 304 or cast bronze ASTM B 61.  

C. Trim:  Seats, discs and springs shall be constructed of 18-8 stainless steel or bronze complying with 

ASTM B 62.  Seats may be of elastomers suitable for 250 degrees F.  minimum continuous working 

temperature or not less than 50 degrees F. above the operating temperature of the system, 

whichever is higher.  

D. Mating Surfaces:  Mating surfaces of closure faces shall be bronze or Type 316 or 17-4PH stainless 

steel or elastomer approved for the particular service and materials must be compatible to prevent 

electrolytic action.  
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E. Pressure Loss:  Pressure loss through the valves, measured in feet of water, shall not exceed 6/10 

of the water velocity in feet per second.  

F. Bubble-Tight:  Non-slamming and spring-loaded check valves shall provide bubble-tight shut-off 

when handling water up to 250 degrees F. and 125 pounds per square inch differential pressure.  

Design shall prevent rubbing of seat materials when opening and closing.  Poppet valves shall have 

conical springs.  

2.5 GENERAL DUTY VALVES & SPECIALTY COCKS 

A. Cocks: 

1. Balancing cocks 1-1/2" and smaller shall be Crane No. 80E, bronze, screwed, 200# WOG.  

2. Balancing cocks 2" and larger shall be Crane No. 325, all iron, flanged 125# WOG. 

3. Gage cocks shall be Crane No. 744, 1/4", bronze, screwed. 

4. Petcocks shall be Crane No. 702, 1/4", bronze, screwed with lever handle. 

5. Trycocks shall be Crane No. 734, 3/8", bronze, screwed, 250# rated with stuffing box. 

6. Provide two complete sets of wrenches for all cocks and stops.  

2.6 BACKFLOW PREVENTERS 

A. Backflow preventers shall comply with the requirements of the State Plumbing Code as to type, 

style, size, location, and arrangement for the actual installed duty. 

B. Where backflow preventers are installed which release water thru the valve to the atmosphere, 

these units shall be provided with drip pans which collect the free water.  The drip pans shall be 

piped to the nearest drain. 

C. All backflow preventers shall be installed with all necessary isolation valves and test cocks. 

2.7 AUTOMATIC VALVES AND WELLS 

A. The mechanical subcontractor shall install the automatic temperature control valves, temperature 

sensing wells, and flow switches, as directed by the automatic temperature control subcontractor.   

2.8 UNIONS 

A. Ground joint unions shall be installed on pipe 2-1/2" and under where indicated on drawings.  

Whenever piping is connected to a major piece of apparatus, unions shall be provided as near as 

practical on each side of the apparatus.   

2.9 ISOLATION FITTINGS 

A. Approved isolation fittings shall be installed at the junction of all copper and steel piping to prevent 

electrolytic action.  Fittings shall be NZR Brass unions or fittings. 

B. This shall be a coordinated system with individual Venturi Flow Stations supplied by one 

manufacturer and each individual calibrated orifice supplied by one manufacturer.   

C. On pipe sizes 3/4-inch diameter and smaller, provide calibrated balancing valves on runouts to fan 

coil units, fin tube radiation, convectors and reheat coils.  

D. Fittings shall be of the combination balancing and shut-off type with the balancing device positioned 

by an Allen set screw or other approved method which permits closing of the valves without 

disturbing its balanced position.  
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E. Bodies may be of the globe or "Y" type with contour flow plug or approved equivalent.  

F. Provide a graduated dial or other device to indicate the valve setting.  

G. Gland shall permit packing under pressure.  

H. Materials and construction shall be as specified for water valves sizes 1-1/2-inch and smaller.  

I. On sizes 3/4-inch and smaller ends may be sweat or compression type.  

2.10 PRESSURE & TEMPERATURE TEST PLUGS 

A. Plugs shall be brass body type with Neoprene, Nordel, or Vitron self-closing valve (to suit 

temperatures of fluid in pipe).  Test plugs shall be Pete's Plug or approved substitute.  Furnish six 

pressure and six temperature instruments to Owner to permit reading pressures and temperatures. 

2.11 FLOW MEASURING AND BALANCING SYSTEMS 

A. Furnish and install complete the Venturi and calibrated orifice Flow Metering Systems as shown on 

the drawings. 

B. This shall be a coordinated system with individual Venturi Flow Stations supplied by one 

manufacturer and each individual calibrated orifice supplied by one manufacturer.   

C. On pipe sizes 3/4-inch diameter and smaller, provide calibrated balancing valves on runouts to fan 

coil units, fin tube radiation, convectors and reheat coils.  

D. Fittings shall be of the combination balancing and shut-off type with the balancing device positioned 

by an Allen set screw or other approved method which permits closing of the valves without 

disturbing its balanced position.  

E. Bodies may be of the globe or "Y" type with contour flow plug or approved equivalent.  

F. Provide a graduated dial or other device to indicate the valve setting.  

G. Gland shall permit packing under pressure.  

H. Materials and construction shall be as specified for water valves sizes 1-1/2-inch and smaller.  

I. On sizes 3/4-inch and smaller ends may be sweat or compression type.  

J. Each station shall be complete with quick disconnect valves and safety shut-off valves, metal 

identification tag on chain giving pipe size, meter series, station identification, and meter reading at 

specified flow rate. Metering stations shall be selected so that design flow rate shall be between 10 

and 40 inches of water pressure differential with permanent pressure loss of not more than 25% of 

indicated flow rate differential pressure.     

K. The calibrated flow metering valves shall be selected to deliver the rated flows at the mid-point of 

their set-point range. 

L. A master meter shall be furnished to the owner for maintenance purposes. 

M. Venturi Flow Metering System shall be by Barco Engineering Company or Robertson.  Calibrated 

orifice system shall be Bell & Gossett or Armstrong. 
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2.12 CHEMICAL CLEANING 

A. Prior to operating any heating system, all piping systems and components shall be chemically 

cleaned and flushed by an experienced chemical cleaning service approved by the Engineer. 

B. Pipe Exterior:  Wash and wipe pipe exterior to remove construction dirt, loose scale and flux.  

C. Pipe Interior:  Flush pipe interior with clean water.  Continue flushing until the piping system runs 

clean.  After flushing inspect strainer screens, refrigeration machine water boxes, piping low points, 

and tank drains to determine the presence of construction debris.  If debris is found, disassemble 

equipment and remove debris.  Re-flush the system and re-inspect.  

D. Do not operate centrifugal pumps until system has been cleaned and flushed.  

2.13 EXISTING HEATING WATER GLYCOL 

A. It is the responsibility of this contractor to drain, store and re-install existing glycol as required for 

demolition and installation of all work required. 

B. It is the responsibility of this contractor to ensure that heating water system is full and all air is bled 

from system prior to Test & Balance. 

2.14 GLYCOL FILL 

A. This contractor shall furnish all propylene glycol solution for the heating water system to provide a 

30% volumetric concentration.  Glycol solution shall be Dowfrost HD or Jeffcool HD low toxicity 

polypropylene with extra strength corrosion inhibitors and colored dye for identification.  This 

contractor shall provide 100 gallons of 30% glycol solution in addition to the 30% solution initial fill, 

for use in maintaining the system. 

B. Contractor shall provide to the Engineer a complete system analysis at the time of final inspection.  

Analysis shall be included in the building O&M Manuals. 

C. Fill water used for mixing glycol shall be of an approved level of chlorides and sulfates as allowed 

by Glycol manufacturer.  Soft water shall not be used to mix glycol. 

2.15 VALVE TAGGING 

A. All valves shall be designated by distinguishing numbers and letters on required charts and 

diagrams.  The contractor shall furnish and install approved brass tags for all designated items, 

which numbers and letters on the tags corresponding to those on the charts and diagrams. 

B. Brass tags shall be not less than 1-1/2" diameter with depressed black filled numbers not less than 

1/2" high and black filled letters not less than 1/4" high.  Tags shall be securely fastened to valves 

with approved brass "S" hooks, or brass jack chain, in a manner to permit easy reading.  Zips ties 

are not acceptable.  Do not attach to valve wheel.  Brass tags shall be as manufactured by Seton 

Name Plate Company, New Haven, Connecticut, or approved equal. 

C. Each valve shall have an identifying number identifying the unit.  Standard identifications may be 

used for identifying type of service or fluid in pipe.  The contractor shall submit his system of 

identification to the Owner's representative for approval prior to ordering.  Any work done without 

this approval is done at the contractor's risk. 

D. Charts of all valves shall be furnished to the Owner's representative by the contractor. 
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E. A chart to be mounted in a frame with clear glass front and secured on the wall in the main 

Mechanical Equipment Room. 

F. Second chart shall be prepared for use outside of the equipment room, and to be provided with an 

approved heavy transparent plastic closure for permanent protection.  Two (2) holes to be punched 

at top of plastic closure to allow for affixing approximately an 8" length of nickel-plated bead chain.  

Each hole to be reinforced by means of a small brass or nickel grommet.  Plastic closure shall be as 

manufactured by Seton Name Plate Company, New Haven, Conn., or approved equal. 

G. Identify all valves.  A sample identification shall be as follows: 

VALVE IDENTIFICATION CHART 

NUMBER DESCRIPTION LOCATION NORMAL POSITION 

1. Cold Water Supply to Water Heater Mech. Room #121 Open 

2. Cold Water Supply to Hose Room #13 Open 

3. Cold Water Supply to Equip. in 
Room #12 

Room #18 Open 

4. Hot Water Supply to Toilet Room 
#212 

Chase #210 Open 

5. Air Vents - Cooling Coil #12 (2 
required) 

Fan Room 3122 Closed 

6. Heating Hot Water Balancing Valve 
(Southwest Zone) 

Above Ceiling 
Room #412 

Marked On Valve 

H. The above room numbers shall be the room numbers used. 

 

I. Mechanical Equipment & Ductwork: 

All mechanical equipment, including meters, fans, pumps, and other devices shall be identified with 

signs made of laminated plastic 1/8" or larger engraved letters.  Signs shall be securely attached by 

rustproof screws or some other permanent means (no adhesives). 

J. Information on sign shall include name of equipment, rating, maintenance instructions, and any 

other important data not included on factory attached nameplate. 

K. Signs shall be attached to equipment so they can be easily read. 

L. Identify all ducts exposed in mechanical equipment rooms and in ducts and pipe chases.  Sample 

duct identification shall be as follows: 

1. "Cold Duct - High Pressure - To Second Floor System" 

2. "Exhaust Duct - Toilet Room - To EF-3" 

3. "Ventilation Air Duct - To Utility Room #228" 

M. Ducts shall be labeled at all wall penetrations and at connections to equipment. 

2.16 PAINTING 

A. Mechanical Contractor:  All equipment which is to be furnished in factory prefinished conditions by 

the mechanical contractor shall be left without mark, scratch, or impairment to finish upon 

completion of job. Any necessary refinishing to match original shall be done.  Do not paint over 

nameplates, serial numbers, or other identifying marks. 



SLCDA-GSA  NOAA-NWS BUILDING TI RENOVATIONS    MHTN PROJECT NO. 2023573 

CONSTRUCTION DOCUMENTS           02 MAY 2024 

 

BASIC MATERIALS & METHODS             23 0900 - 11 

B. Mechanical Contractor:  Spot painting for application of pipe and equipment identification markers. 

All piping exposed to weather. 

C. Painting Contractor:  All insulated piping and all piping in equipment rooms of finished areas shall 

be painted, as required by the painting specifications.  Colors to be selected by owner. 

D. Coding, Pipe Identification & Painting: 

E. All pipes are to be labeled and color coded with contents clearly identified and arrows indicating 

direction of flow.  Pipes shall be identified at the following locations: 

1. Adjacent to each valve. 

2. At every point of entry and exit where piping passes thru wall or floor. 

3. Every 50 feet on long continuous lines. 

4. On each riser and junction. 

5. Adjacent to all special fittings or devices (regulating valves, etc.) 

6. Connection to equipment. 

F. Apply markers to they can be read from floor. 

G. Labels and markers shall be of the self-sticking, all temperature permanent type as manufactured 

by W. H. Brady Co., 727 West Glendale Avenue, Milwaukee, Wisconsin, or Seton Name Plate 

Corp., 592 Boulevard, New Haven, Connecticut. 

H. Pipe color coding shall be uniform throughout. 

I. Background colors shall be as follows: 

Yellow: Dangerous Materials (natural gas condensate, etc.) 

Bright Blue: Protective Materials (filtered water) 

Green: Safe Materials (chilled water, cold water, instrument air, sanitary sewer, etc.) 

J. Letters of identification legend shall be 2" high for pipes 3" and larger, and 1" high for pipes 2-1/2" 

and under. 

K. Markers shall be installed in strict accordance with the manufacturer’s instructions. 

L. On chalky and loose insulation, soft, porous, fiber-filled or fiberglass coverings, a spiral wrap of pipe 

banding tape shall be made around the circumference of the pipe.  Sufficient spiral wraps shall be 

made to accommodate the horizontal dimension of the pipe marker. 

M. On bare pipes, painted pipes, and pipes insulated with a firm covering, pipe banding tape matching 

the background color of the marker shall be used for 360 deg. color coding.  After applying pipe 

markers, wrap pipe banding tape around pipe at each end of marker.  Tape should cover 1/4" to 

1/2" of each end of marker and should overlap approximately 1/2" to 1" on itself.  Be sure pipe 

surface is dry and free of dirt or grease before applying markers or banding tape. 

N. Stenciling may be used in lieu of the above labels and markers if finished application gives the 

same overall appearance, that is that stenciling is applied over a background color.  If stenciling is 

used, letter heights, background colors, banding, and arrow shall be as specified above.  Submit 

sample to Owner's representative before proceeding with work. 
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O. Ceiling Markers: 

Use stick on ceiling markers on all accessible ceiling grid to indicate location of VAV boxes, valves, 

and dampers. 

P. Color code as follows: 

Yellow HVAC 

Green Plumbing 

Blue Air 

White Duct valves 

Orange Electrical devices 

Red Fire 

 
 

PART 3 – EXECUTION 

3.1 COORDINATION 

A. All equipment and piping shall be arranged to allow for easy maintenance and access to service 

valves. 

B. Provide valves and unions or flanges at all pieces of equipment to allow maintenance.  

C. Install all automatic valves, sensor well, flow switches, etc., as directed by the control contractor. 

3.2 TESTING 

A. All piping shall be tested in accordance with Section 230501 prior to applying insulation or 

concealing in partitions, wall, etc.   

3.3 ACCESS 

A. All valves and equipment shall be located to allow easy access for inspection, service and 

maintenance, test and balance, and operation.  If valves are installed in inaccessible locations, it 

shall be this contractor's responsibility to furnish and install access doors of a type approved by the 

owner's representative. 

B. Locate piping, valves, etc., to allow easy access to and maintenance of equipment.  Do not block 

walkways, filter access, maintenance access, or tube-pull space in equipment rooms.   

3.4 LOCATIONS & ARRANGEMENTS 

A. All pressure gages shall be so installed as to be easily readable from an eye level 5' -6" above the 

floor.  

B. Test plugs on flow measuring stations shall be unobstructed and shall be arranged in the piping per 

manufacturer's recommendations. 

C. All equipment and accessories shall be installed to facilitate proper service and maintenance in 

compliance with the manufacturer's recommendations. 
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3.5 WIRING BY THE ELECTRICAL CONTRACTOR 

A. It is the intent of these specifications that all line voltage electrical power wiring and power 

connections to equipment be furnished and installed by the electrical contractor, unless otherwise 

specified or shown on the drawings. 

B. The mechanical contractor shall coordinate actual job-site power requirements with the electrical 

contractor prior to installation of power wiring and electrical equipment. 

C. The electrical contractor shall provide necessary wiring to electric heat tape as required and shall 

coordinate with the mechanical contractor the location and capacity of required circuits. 

D. When mechanical system components are furnished with remote mounted control panels, alarm 

bells, alternators, etc. the electrical contractor shall run all required line voltage power wiring as 

directed by the mechanical contractor.  It shall be the mechanical contractor's responsibility to 

coordinate the work and provide the necessary wiring diagrams. 

E. When exhaust fans are provided which are not controlled by the ATC contractor, they shall be wired 

to local line voltage wall switches.  The wall switch locations shall be coordinated with the owner's 

representative. 

F. Line and low voltage control wiring will be furnished and installed by the ATC contractor in 

accordance with NEC and Division 26.  Minimum 3/4" conduit.   

3.6 INSTALLATION OF ABOVE GROUND PIPING 

A. Provide piping systems of sizes indicated on the drawings.  Systems shall be installed complete.  

B. Install piping systems in conformance with ANSI B31.  

C. Install piping to allow for expansion and contraction of the piping systems.  Provide offsets and 

swing joint connections at coils, pumps and other equipment to eliminate undue strain to the 

equipment connections.  

1. Perform welding in conformance with ANSI B31.1.  

2. Perform welding in ambient temperatures above 0 degrees F.  

3. Ream and clean ends of piping.  

4. Support piping align and tack weld making allowance for pipe pitch and insulation.  

Temporarily block piping at hangers.  

5. Use welding pipe clamps on piping 4-inch diameter and larger and verify alignment before 

welding. 

6. Connect flanges and tack weld piping systems in place before full circumferential welds are 

made. 

7. Springing of piping at equipment connections will not be permitted.  

8. The use of "cold-spring" is not permitted.  

D. Branch connections to up feed systems shall be made at the top or at a 45-degree angle above the 

centerline.  Branch connections for down feed systems shall be made at the bottom or at a 45-

degree angle below the centerline.  

E. Install water piping with a pitch or slope of not less than 1-inch in 40 feet.  
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F. All installed pipelines shall be straight, free from dents, scars and burrs, with ends reamed smooth 

and shall remain straight against strains tending to cause distortion during system operation.  The 

Contractor shall make proper allowance for pipeline expansion and contraction so that no unsightly 

distortion, noise, damage or improper operation will occur. 

G. Piping shall be run in a neat and efficient manner and shall be neatly organized.  Piping shall be run 

parallel or at right angles to the building walls or construction.  The Contractor shall study the 

general, electrical, and other drawings to eliminate conflict of piping with structure, sheet metal, 

lighting, or other services.  Unless specified otherwise, no piping shall be exposed in a finished 

room, all changes in direction shall be made with fittings. 

H. All piping shall be clean and free from acids and loose dirt when installed. 

I. Temporary pipe plugs of rags, wool, cottons, waste or similar materials shall not be used.   

J. All piping shall be so arranged to not interfere with removal of other equipment or devices and shall 

not block access openings, etc.     

K. Piping shall be arranged to facilitate equipment maintenance.   

L. Flanges or unions shall be provided in the piping at connections to all items of equipment.   

M. All piping shall be so installed to insure noiseless circulation.  

N. All valves and specialties shall be so placed to permit easy operation and access, and all valves 

shall be regulated and adjusted at the completion of the work. 

3.7 VALVE INSTALLATION 

A. After piping system has been tested and put into service, but before final testing, adjusting and 

balance, inspect each valve for possible leak.  Open and close each valve to verify proper 

operation. 

3.8 INSTALLATION OF UNDERGROUND PIPING 

A. Coordinate the routing and location of all underground piping with building footings & all existing 

utilities.  See structural drawings. 

B. Outside pipe placed underground shall be buried deep enough to protect against freezing.   

C. Depth of bury of services shall be: 

 Minimum Preferred 

Sewer 48” 48” 

   

D. Services shall be buried at the "preferred" depth unless site conditions require the "minimum" depth 

as listed above. 
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E. Handling:  Pipe and accessories shall be handled so as to insure delivery to the trench in sound, 

undamaged condition.  Care shall be taken not to injure the pipe coating.  If the coating or lining of 

any pipe or fitting is damaged, the repair shall be made by the Contractor at his expense in a 

satisfactory manner.  No other pipe or material of any kind shall be placed inside a pipe or fitting 

after the coating has been applied.  Pipe shall be carried into position and not dragged.  Use of 

pinch bars and tongs for aligning or turning pipe will be permitted only on the bare ends of the pipe.  

The interior of pipe and accessories shall be thoroughly cleaned of foreign matter before being 

lowered into the trench and shall be kept clean during laying operations by plugging or other 

approved method.  Before installation, the pipe shall be inspected for defects.  Material found to be 

defective before or after laying shall be replaced with sound material without additional expense to 

the owner.  Rubber gaskets that are not to be installed immediately shall be stored in a cool dark 

place. 

F. Coated and wrapped steel pipe shall be handled in conformance with AWWA Standard C203.   

G. Cutting of pipe shall be done in a neat and workmanlike manner without damage to the pipe.  

Unless otherwise recommended by the manufacturer and authorized by the Contractor Officer, 

cutting shall be done with an approved type mechanical cutter.  Wheel cutters shall be used when 

practicable. 

H. Copper tubing shall be cut square and all burrs shall be removed. 

I. Locating:  Where the location of the water pipe is not clearly defined by dimensions on the 

drawings, the water pipe shall not be laid closer horizontally than 10 feet from a sewer except where 

the bottom of the water pipe will be at least 12 inches above the top of the sewer pipe, in which 

case the water pipe shall not be laid closer horizontally than 6 feet from the sewer.  Where water 

lines cross under gravity-flow sewer lines, the sewer pipe for a distance of at least 10 feet each side 

of the crossing shall be fully encased in concrete or shall be made of pressure pipe with no joint 

located within 3 feet horizontally of the crossing.  Water lines shall, in all cases, cross above 

sewage force mains or inverted siphons and shall be not less than 2 feet above the sewer main.  

Joints in the sewer main, closer horizontally than 3 feet to the crossing, shall be encased in 

concrete. 

J. Water lines shall not be laid in the same trench with sewer lines, gas lines, fuel lines, or electric 

wiring.  

K. Copper tubing shall not be installed in the same trench with ferrous piping materials. 

L. Nonferrous metallic pipe:  Where nonferrous metallic pipe, e.g., copper tubing, crosses any ferrous 

piping material, a minimum vertical separation of 12 inches must be maintained between pipes.  

M. Plastic pipe shall be insulated against heat from steam lines, water lines, or other heat sources. 

N. Placing and Laying:  Pipe and accessories shall be carefully lowered into the trench.  Under no 

circumstances shall any of the materials be dropped or dumped into the trench.  Care shall be taken 

to avoid abrasion of the pipe coating.  Pipe shall be laid with the bells facing in the direction of 

laying. The full length of each section of pipe shall rest solidly upon a compacted sand bed, with 

recessed excavated to accommodate bells, couplings, and joints.  Pipe that has the grade or joint 

disturbed after laying shall be taken up and re-laid.  Pipe shall not be laid in water or when trench 

conditions are unsuitable for the work. Water shall be kept out of the trench until jointing is 

completed.  When work is not in progress, open ends of pipe, fittings, and valves shall be securely 

closed so that no trench water, earth, or other substance will enter the pipes or fittings.  Where any 

part of the coating or lining is damaged, the repair shall be made by the Contractor at his expense 

in a satisfactory manner.  Pipe ends left for future connections shall be valved, plugged, or capped, 

and anchored, as required. 
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O. Pipe shall be protected during handling against impact shocks and free fall and the pipe interior 

shall be free of extraneous material. 

P. Laying of gravity drain shall proceed upgrade with the spigot ends of bell-and-spigot pipe and 

tongue-and-groove pipe pointing in the direction of the flow.  Each pipe shall be laid accurately to 

the line and grade shown on the drawings.  Pipe shall be laid and centered so that the pipe has a 

uniform invert.  As the work progresses, the interior of the pipe shall be cleared of all superfluous 

materials. 

Q. Before making pipe joints, all surfaces of the portions of the pipe to be joined shall be clean and dry. 

Lubricants, primers, and adhesives shall be used as recommended by the pipe manufacturer.  The 

joints in gravity drain lines shall then be placed, fitted, joined, and adjusted so as to obtain the 

degree of water tightness required. 

3.9 EXCAVATION 

A. Excavation of every description and of whatever substances encountered shall be performed to the 

lines and grades indicated.  During excavation, material satisfactory for backfilling shall be 

stockpiled in an orderly manner at a distance from the banks of the trench sufficient to avoid 

overloading and to prevent slides or cave-ins.  Adequate drainage shall be provided for the 

stockpiles and surrounding areas by means of ditches, dikes, or other approved methods.  The 

stockpiles shall also be protected from contamination with unsatisfactory excavated material or 

other material that may destroy the quality and fitness of the suitable stockpiled material.  If the 

Contractor fails to protect the stockpiles and any material becomes unsatisfactory as a result, such 

material, if directed, shall be removed and replaced with satisfactory on-site or imported material 

from approved sources at no additional cost to the owner.  Excavated material not required or not 

satisfactory for backfill shall be removed from the site.  Grading shall be done as may be necessary 

to prevent surface water from flowing into the excavation, and any water accumulating therein shall 

be removed so that the stability of the bottom and sides of the excavation is maintained.  Sheeting 

and shoring for the work and for the safety of personnel shall be in compliance with applicable 

safety standards.   

B. Trench Excavation:  The trench shall be excavated as recommended by the manufacturer of the 

pipe to be installed. Trench walls below and above the top of the pipe shall be sloped, or made 

vertical, as recommended in the manufacturer's installation manual.  The trench width below the top 

of the pipe shall not exceed that recommended in the installation manual.  Where no manufacturer's 

installation manuals are available, trench walls below the top of the pipe shall be vertical, and trench 

walls above the top of the pipe shall be sloped as required to properly complete the work.  Trench 

width below the top of the pipe shall not exceed 24 inches plus pipe outside diameter (O.D.).  

Where recommended trench widths are exceeded, redesign shall be performed by the Contractor 

using stronger pipe or special installation procedures.  The cost of this redesign and the increased 

cost of the pipe or installation procedures shall be borne by the Contractor without additional cost to 

the Owner. 

C. Bottom Preparation:  The bottoms of trenches shall be accurately graded to provide uniform bearing 

and support for the bottom quadrant of each section of the pipe.  Bell holes shall be excavated to 

the necessary size at each joint or coupling to eliminate point bearing.  Stones of 3 inches or 

greater in any dimension, or as recommended by the pipe manufacturer, whichever is smaller, shall 

be removed to avoid point bearing. 

D. Removal of Unyielding Material:  Where over depth is not indicated and unyielding material is 

encountered in the bottom of the trench, such material shall be removed 4 inches below the 

required grade and replaced with suitable materials. 
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E. Removal of Unstable Material:  Where unstable material is encountered in the bottom of the trench, 

such material shall be removed to the depth directed and replaced to the proper grade with select 

granular material.  When removal of unstable material is required due to the fault or neglect of the 

Contractor in his performance of the work, the resulting material shall be excavated and replaced by 

the Contractor without additional cost to the Owner. 

F. Excavation for Appurtenances:  Excavation for manholes, catch basins, inlets, or similar structures  

3.10 BACKFILLING 

A. Backfill material shall consist of satisfactory material. Backfill shall be placed in layers not exceeding 

4 inches loose thickness for compaction by hand operated machine compactors, and 8 inches loose 

thickness for other than hand operated machines, unless otherwise specified.  Each layer shall be 

compacted to at least 95 percent maximum density unless otherwise specified. 

B. Trenches shall be backfilled to the grade shown.  The trench shall be backfilled to 2 feet above the 

top of the pipe prior to performing the required pressure tests.  The joints and couplings shall be left 

uncovered during the pressure test. 

C. Replacement of Material:  Material removed from the bottom of the trench shall be replaced with 6” 

sand base prior to the installation of piping.  Piping shall be encased in sand with a 6” top layer over 

the top of the piping.    

D. Initial backfill material shall be placed in layers of a maximum of 4 inches loose thickness and 

compacted with approved tampers to the density of the adjacent soil and to a height of at least 1 

foot above the utility pipe or conduit.  The backfill shall be brought up evenly on both sides of pipe 

for full length of the pipe.  Care shall be taken to ensure thorough compaction of the fill under the 

haunches of the pipe.  Backfill material in this portion of the trench shall consist of satisfactory 

material at a moisture content that will facilitate compaction free from stones of such size as 

recommended by the pipe manufacturer, or larger than 2 inches in any dimension, whichever is 

smaller, except that where the pipe is coated or wrapped for protection against corrosion, the 

backfill material shall be free of stones larger than 1 inch in any dimension, or as recommended by 

the pipe manufacturer, whichever is smaller. 

E. The remainder of the trench, except for special materials for roadways, shall be backfilled with 

satisfactory material.  Backfill material shall be deposited ad compacted as follows: 

F. Degree of Compaction:  Degree of compaction required is expressed as a percentage of the 

maximum density obtained by the test procedure presented in ASTM D 1557, Method B or D. 

 

End of section 230900 
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SECTION 23 3000 - AIR DISTRIBUTION 

 

PART 1 – GENERAL 

1.1 SCOPE 

A. Work shall include the air distribution duct systems, and all materials, equipment, and labor required 

to complete the systems shown on plans and specified herein.   

 

PART 2 –  PRODUCTS 

2.1 GENERAL 

A. Construct all ducts, plenums, etc., of the gauges specified in the latest editions of the applicable 

SMACNA manuals, unless otherwise shown.  Sheets shall be free from blisters, slivers, pits, and 

imperfectly galvanized spots.  

B. Duct construction and installation details shall comply with the latest edition of the SMACNA Duct 

Construction Standards.     

C. Ducts from the fan unit discharge to VAV terminal boxes shall be constructed to meet the 

requirements of a +4-inch pressure class.  All other supply air ducts shall be designed to meet the 

requirements for +2-inch pressurized ducts.  All exhaust ducts shall be -2-inch suction ducts.   

D. All supply air ducts shall be designed to meet the requirements for +2-inch pressurized ducts.  All 

exhaust ducts shall be -2-inch suction ducts.   

E. Duct sealing shall be done in accordance with SMACNA HVAC duct construction standards. 

1. All medium and low-pressure duct joints shall be sealed with an approved sealant. 

2.2 +4" PRESSURE CLASS DUCTWORK 

A. All ductwork on the discharge side of Air Conditioning units to the terminal boxes shall be +4" 

pressure class duct.  It is the essence of the duct system to have a minimum pressure loss.  

Therefore, ducts shall be run in a straight line and shall be run so that the lowest beam or 

obstruction shall generally determine the centerline of the straight run.  Eccentric reducing transition 

shall be avoided but may be used where space is a determining factor.  Bends and elbows other 

than those shown on the drawings shall have the approval of the Owner's representative before 

installation. No pipes, conduits, or any other obstructions shall be run through +4” P.C. ductwork.  

2.3 ROUND DUCTWORK +4" PRESSURE CLASS 

A. The round +4" P.C. HVAC ductwork, fittings, and accessories shall be factory fabricated, spiral 

conduit.  Ductwork may, when approved by the owner's representative, be fabricated in a 26 ga. 

standing rib configuration.  The ducts shall be constructed of rust-resistant zinc-coated steel and 

shall be of the sizes called for on the drawings.     

B. All fittings in the round ducts shall be factory fabricated to match the spiral ducts and shall be of the 

same manufacturer.   
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C. Round duct joints in diameters through 50 inches shall be sealed as follows:   

D. Approved sealer equal to "Hard Cast" shall be applied to the coupling and fittings.  Sealer is applied 

to the outside of the joint, extending 1 inch on each side of the joint bead and covering all screw 

heads.  Plastic backed tape is immediately applied over the wet sealer.   

E. The duct sealer must be specifically formulated for the job sealing the field joints for high-pressure 

systems.  The sealer shall be compatible with plastic-backed duct tape so the two shall cure and 

bond together.  Samples of sealer and tape and the specification data sheets shall be submitted to 

the Owner's representative for approval.   

F. Flanged joints shall be sealed by Neoprene Rubber Gaskets.   

2.4 ACCESS DOORS AND PANELS 

A. Location:  Provide access doors in casings, plenums, and ducts where shown on the drawings and 

where specified for ready access to operating parts including fire dampers, smoke dampers, valves, 

and concealed coils.  

B. Pressure Clarification:  Construct and install access doors in accordance with SMACNA Standards 

to suit the static pressure classifications and the locations where installed.  

C. Access Doors in Ducts:  Provide and size doors as follows: 

1. Minimum 24-inch by 24-inch clear opening.  

2. When field conditions require an access opening smaller than 16-inch by 12-inch, provide a 

24-inch long removable section of casing or duct, secured with quick acting locking 

devices, 6 inches on centers, to permit ready access without dismantling other equipment.  

D. Door Requirements:  Provide doors in casings and duct as follows: 

1. Arrange doors so that system air pressure will assist closure and prevent opening when the 

system is in operation.  

2. Coordinate doors and equipment to provide unrestricted passage through clear door 

opening, without removal of any equipment. 

3. Where pressure regulating dampers are installed in ducts or plenums, provide access 

doors with a clear wire glass observation port, 6-inch by 6-inch minimum size.  Anchor port 

with structural metal frame, resilient gaskets and stainless-steel bolts.  

4. Hinges for doors in zinc coated or aluminum construction shall be steel or iron, zinc coated 

with brass pins.  

5. Hinges for doors in copper, copper nickel alloy construction shall be all brass.  

2.5 CLOSURE COLLARS 

A. A duct ending at a wall or partition shall have the edge turned back to form a closure collar and 

flanged tight to the wall or partition so that no sharp or ragged edge appears.   
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2.6 TEST HOLES IN DUCTWORK 

A. Test holes for testing air quantities in ducts shall be installed at locations to be specified by the 

Balancing Contractor.  Rubber stoppers shall be provided for closing the test holes.  Where these 

holes are installed in insulated ductwork, a removable plug of approved insulation material shall be 

provided.  An instrument port shall be provided in the following locations for each fan system.   

1. Return air shaft and/or duct upstream of sound traps:   

a. Return air fan plenum   

b. Main return air duct upstream of fresh air dampers   

c. Mixed air plenum   

d. Supply fan plenum    

B. Additional ports are to be installed in locations determined by the Owner's representative.   

C. Instrument ports shall be die cast with screwed cover for the insulation thickness specified.  Ports 

shall be located outside of the plenum with 20-gauge sheet metal sleeve of the same size as the 

port opening, passing through insulation where ducts have interior insulation.   

2.7 CLEANOUT OPENINGS 

A. Duct systems shall have cleanout openings equipped with tight fitting sheet metal doors.  Doors 

shall be tightly latched without the use of tools.   

2.8 CLEARANCES 

A. Duct systems shall have a clearance from combustible construction of not less than 18 inches.  This 

clearance may be reduced to not less than three inches, provided the combustible material is 

protected with materials approved for one-hour fire-resistive construction on the duct side.   

2.9 BRANCH TAKEOFFS 

A. Branch takeoffs shall be as shown on the drawings, and shall be fitted with adjustable lock 

balancing dampers, complete with locking quadrants.  Where dampers are not accessible for 

adjustment from above, concealed ceiling regulators with adjustable chrome-plated covers shall be 

provided.  

2.10 EXHAUST OUTLETS 

A. Exhaust outlets shall extend thru the roof, unless otherwise noted.  Such extension shall be at least 

two feet above the roof surface, at least 10 feet from any adjacent building, property line, or air 

intake opening into any building, and shall be located at least 10 feet above the adjoining grade 

level. 

2.11 DUCTWORK 

A. All duct work shall be fabricated and installed in compliance with the latest SMACNA duct manuals.   

B. Sheet metal ducts shall be properly braced and reinforced with and, where they protrude above 

roof, they shall be properly flashed.   
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2.12 DUCT JOINTS 

A. All duct joints must be sealed airtight as required by Table 1-2 "SEAL CLASSIFICATION" of the 

"HVAC Duct Construction Manual".  The term "seal" or "sealed" means use of mastic or mastic plus 

tape or gasketing as appropriate.   

2.13 DIMENSIONS 

A. Ducts, unless otherwise approved, shall conform accurately to the dimensions indicated on the 

drawings, and shall be straight and smooth on the inside with joints neatly finished.  All duct sizes 

shown on the drawings are free area inside dimensions. Acoustically-lined ducts shall have outside 

dimensions increased as required to accommodate the acoustic lining specified and still maintain 

the free area inside dimensions shown on the drawings.   

B. Under no circumstances shall the cross section of any duct be decreased by dents, pipes, or 

hanger rods running through it unless otherwise indicated on the drawings.  Neither shall the shape 

be changed without approval.  No abrupt transitions that restrict the area shall be used.  Where 

necessary to gain clearance, the duct seams may be turned inside.  Structural and Architectural 

drawings shall be consulted for areas with restrictive clearances.   

2.14 FIELD VERIFICATION 

A. No ductwork shall be fabricated without first field verifying that the available space (under actual job 

conditions) will permit installation of the ductwork without structural or other conflicts. 

2.15 PRE-MANUFACTURED DUCTS 

A. Runouts above ceiling from primary supply air ducts to VAV terminal boxes shall be rigid conduit. 

B. Runouts above ceiling from the terminal boxes to the ceiling diffusers shall be similar to "Genflex - 

Type IL".  Maximum allowance length is 5'-0" in any given duct run.  Duct to be factory fabricated 

with spring steel wire helix and 1" thick glass fiber insulation covered with external vapor barrier and 

lined with continuous non-perforated inner sleeve.   

C. Material shall comply with IMC Standard 10-1. 

2.16 RECTANGULAR DUCT LINING 

A. The interior surface of all rectangular supply, return, fresh, relief, and exhaust air ducts (except 

where noted otherwise), shall be lined with 1" thick fiberglass dual density duct liner, having an 

average "K" factor of .24 BTU at 75 deg. F mean.  The liner shall meet standards NFPA No. 90A 

and No. 90B and shall have the Underwriters' Laboratories, Inc., label.   

B. Duct liner shall be applied to the flat sheet with a 100% coverage of duct adhesive.  The duct liner 

shall be cut to assure snug corner joints.  The black surface of the liner shall face the air stream.  

On horizontal runs, tops of ducts over 12" in width and sides over 16" in height shall be additionally 

secured with welded pins and speed clips on a maximum of 15" centers.  On vertical runs, gripnails 

or welded pins and speed clips shall be spaced on a maximum of 15" centers on all width 

dimensions over 12".  Pins shall start within 2" of all cross joints within the duct section. 

C. Welded pins shall be cut virtually flush with the liner surface.  Clips should be drawn down flush only 

and not so as to compress the liner and cause the leading edge of raise.  All exposed edges and 

the leading edge of all cross joints of the liner shall be coated with adhesive.   
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D. Material shall comply with IMC Standard 10-1.   

2.17 DAMPERS - GENERAL 

A. Damper frames shall be of not less than 18-gauge galvanized steel, formed for extra strength, with 

mounting holes for enclosed duct mounting.   

B. All damper blades shall be of not less than 16-gauge galvanized steel formed for strength and high 

velocity performance.  Blades on all dampers must be of not over 6" in width.  Blades shall be 

secured to 1/2" diameter zinc-plated axles by zinc-plated bolts and nuts.  All blade bearings shall be 

nylon.  Blade side edges shall seal off against spring stainless steel seals.  Teflon-coated thrust 

bearings shall be provided at each end of every blade to minimize torque requirements and insure 

smooth operation. All blades linkage hardware shall be constructed of corrosion-resistant, 

zinc-plated steel and brass.   

2.18 REGISTERS, GRILLES AND DIFFUSERS 

A. All registers, grilles, and diffusers located in toilet room areas shall be all aluminum construction. 

B. Supply Air Registers: 

1. Furnish and install all supply air registers shown and specified on the drawings. All units 

shall have opposed blade balancing dampers.  Registers to have 4-way air deflection.  All 

register cores shall be removable, or plaster frames shall be furnished with units.  Registers 

shall  be of steel, or anodized aluminum construction.  Finish shall be bright white unless 

otherwise noted. Registers shall be Titus, Kreuger, Price or Nailor.    

C. Linear Diffusers: 

1. Furnish and install all supply air linear diffusers shown and specified on the drawings. All 

units shall have opposed blade balancing dampers.  Linear diffusers shall have 2-way air 

deflection.  All cores shall be removable, or plaster frames shall be furnished with units.  

Linear diffusers shall be of steel, or anodized aluminum construction. Provide a matching 

lined supply plenum. Finish shall be bright white unless otherwise noted. Linear diffusers 

shall be Titus, Kreuger, Price or Nailor.     

D. Return, Exhaust & Transfer Air Registers: 

1. Furnish and install all ceiling and sidewall return, exhaust, and transfer air registers shown 

and specified on the drawings.  All units to be painted steel, or aluminum construction 

(where permitted by fire code) with bright white finish and opposed blade balancing 

dampers.  All cores shall be removable, or plaster frames shall be furnished with units.  

Registers located near the floor shall be heavy duty gymnasium type.  Registers shall be 

Titus, Kreuger, Price or Nailor.    

E. Ceiling Diffusers: 

1. All ceiling diffusers shall be of the round, square, or rectangular type with louvered face and 

1, 2, 3, or 4-way air pattern as indicated on the drawings.  Units shall be painted steel, or 

aluminum construction (where permitted by fire code) with bright white finish and inner 

assembly shall be easily removable from outer frame without special tools.  Louvers shall 

be spaced on 1-1/2" centers maximum.   
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2. All diffusers shall be furnished with round or square opposed blade volume control and air 

extractor. Diffusers shall be Titus, Kreuger, Price or Nailor.    

F. General: 

1. All registers, grilles, and diffusers located in locker/shower area shall be all aluminum 

construction. 

 

2. Color and finish of all grilles, registers, and diffusers shall match ceiling grid.  Coordinate 

with the Owner's representative.   

2.19 EXHAUST FANS 

A. Ceiling Type: 

1. Furnish and install complete the ceiling mounted exhaust fans shown and specified on the 

drawings.  

2. Fan shall have acoustically insulated housing for quiet operation.  Air deliveries shall be as 

indicated on the drawings and shall be certified by AMCA performance tests.   

3. Fan shall have centrifugal wheel direct connected to motor.  Ceiling grille shall be all 

aluminum construction with satin finish.  Entire fan, motor, and wheel assembly shall be 

removable without disturbing the housing.  Fan speeds shall not exceed 1100 RPM. Unit 

shall be complete with backdraft damper.   

4. Fan shall be Greenheck, Twin City or Cook.   

2.20 FAN POWERED VARIABLE AIR VOLUME RE-HEAT BOXES: 

A. Approved manufacturers:  Price, Nailor, Titus or approved equal. 

1. Pressure Independent Variable-Volume Series Fan-Powered Unit:  FDC (direct digital 

controls). 

 

B. Performance Requirements: 

1. The assemblies shall be pressure independent and shall reset to any air flow between zero 

and the maximum cataloged air volume.  Sound ratings of air distribution assemblies shall 

not exceed 20 NC at scheduled inlet static pressure, 

2. Use attenuation values found in AHRI 885 Appendix E. 

 

C. General: 

1. The manufacturer shall supply factory-assembled and wired, AHRI 880 rated, horizontal 

fan-powered terminal units with blower, motor, mixing plenum, and primary air damper 

contained in a single unit housing. 

 

D. Description: 

1. Furnish and install Price model FDC series fan powered terminal unit in the sizes and 

configurations as indicated on the plans. 

 

E. Unit Casing: 

1. The unit casing shall be constructed of galvanized steel with a minimum material thickness 

of 20 gauge. The discharge panel shall be constructed of 18-gauge galvanized steel for 

increased rigidity and sound attenuation. 

2. Primary air inlet collar:  Manufacturer shall provide round inlet collars, suitable for standard 

flexible duct sizes. 



SLCDA-GSA  NOAA-NWS BUILDING TI RENOVATIONS    MHTN PROJECT NO. 2023573 

CONSTRUCTION DOCUMENTS         02 MAY 2024 

 

AIR DISTRIBUTION                                  23 3000 - 7 

 

3. Unit Discharge:  Manufacturer shall provide rectangular unit discharges, suitable for flanged 

duct connection. 

 

4. Liners: 

a. Standard: 

1) Fiberglass Liner - FG. 

a) Insulation shall comply with the requirements of UL 181 (erosion), ASTM 

C1338 (fungi resistance), ASHRAE 62.1, and ASTM C1071, having a 

maximum flame/smoke spread of 25/50 for both the insulation and the 

adhesive when tested in accordance with ASTM E84.  

b) The insulation shall be secured with adhesive.   

c) Insulation edges exposed to the airstream shall be coated with NFPA 90A 

approved sealant. 

d) Insulation thickness shall be 1 inch thick, R-value of 4.1. 

 

F. Primary Air Damper Assembly: 

1. The damper assembly shall be heavy-gauge, galvanized steel with a solid shaft rotating in 

bushings. 

2. The damper shaft shall incorporate a visual position indicator etched into the end of the 

damper shaft to clearly indicate damper position over the full range of 90 degrees. 

3. The damper shaft shall be mounted on the [left], or [right] of the damper when looking in the 

direction of airflow. 

4. The low leakage 18-gauge damper assembly shall incorporate a peripheral gasket on the 

damper blades for tight airflow shutoff. 

a. Air leakage past the closed damper shall not exceed two percent of the unit 

maximum airflow at 3-inch water gauge inlet static pressure, tested in accordance 

with ASHRAE 130. 

b. The damper, seal and bushing system shall be tested to 1.25 million cycles, or the 

equivalent of 100 full open/closures per day for 35 years, with no visible signs of 

wear, tear, or failure of the damper assembly after such testing. 

5. Airflow Sensor:  

a. The airflow sensor shall be a differential pressure airflow device measuring total 

and static pressure and shall be mounted to the inlet valve. 

b. Plastic parts shall be fire-resistant, complying with UL 94.   

c. The airflow sensor shall be RoHS (Restriction of Hazardous Substances) 

compliant. Materials containing polybrominated compounds shall not be 

acceptable.  

d. Control tubing shall be protected by grommets at the wall of the airflow sensor's 

housing. 

e. The airflow sensor shall be furnished with a minimum of twelve total pressure 

sensing ports and four static sensing ports and shall include a center averaging 

chamber that amplifies the sensed airflow signal. 

f. The airflow sensor signal accuracy shall be plus or minus five percent throughout 

terminal operating range. 

6. Inlet Valve: 

a. The inlet valve shall be a consistent diameter to retain flex duct and provide a stop 

for hard duct. 

b. The inlet valve shall include a 1/8 inch raised single bead weld for added strength. 

c. The gasket seal shall be a low leakage continuous piece with a peripheral gasket 

for tight airflow shutoff. 

d. The inlet valve shall include two heavy duty stop pins to accurately position the 

damper in the open and closed position. 
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G. Fan:  The terminal unit shall be supplied with a forward curved, centrifugal type fan. 

 

H. Fan Motor: 

1. The fan motor shaft shall be directly connected to the fan. 

2. The fan shall be isolated from the casing to prevent transmission of vibration, with the 

following motor type (select one): 

a. Permanent Split Capacitor (PSC):   

1) Thermally protected, single speed, multi-voltage (120, 208/240, 277), 60 cycle, 

single phase, energy efficient design, permanently lubricated, using permanent 

split capacitor type for starting and specifically designed for use with a SCR 

(Silicon Controlled Rectifier) fan speed controller.  

b. Electrically Commutated Motor (ECM): 

1) Brushless DC controlled by an integrated controller/inverter that operates the 

wound stator and senses rotor position to electrically commutate the stator. 

The motor shall be supplied with a speed controller. The speed controller shall 

have dual outputs to control up to two motors, and allow for manual dial motor 

speed adjustment, or a [2-10 VDC] or [4-20 mA] signal for variable speed 

control. 

2) Permanent magnet type motor with near-zero rotor losses designed for 

synchronous rotation. 

3) Designed to maintain a minimum of 70 percent efficiency over the entire 

operating range. 

4) The ECM shall be furnished with factory programming (select one): 

a) High Turndown Program 

i. A high turndown program shall be provided to allow the ECM to 

operate with constant torque to vary the airflow with fluctuations in 

external static pressure.  

ii. The motor shall be capable of operating at low speeds to 

accommodate an increased turndown ratio, a wider airflow range, and 

decreased energy consumption as compared to typical pressure 

independent motor programs.  

b) Pressure Independent Program 

i. A pressure independent program shall be provided to allow the ECM 

to compensate for fluctuations in external static pressure, providing 

constant airflow.  

ii. The air volume flow rate shall be maintained to within five percent of 

desired flow in a system with up to 0.50 inches water gauge of 

external static pressure. 

 

I. Electrical Requirements: 

1. Fan powered terminal units shall be provided with single-point power connection. 

2. The terminal unit equipment wiring shall comply with the requirements of NFPA 70. 

 

J. Controls: 

1. See Section 25 1000 - Instrumentation and Control Devices for HVAC:  Thermostats and 

actuators for controls requirements. 

 

K. Controls Sequence: 

1. See Section 25 1000 - Sequence of Operations for HVAC Controls for controls sequence 

requirements. 
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L. Hot Water Heating Coil: 

1. The hot water coil casing shall be constructed from a minimum 22-gauge, 0.032-inch 

galvanized steel, factory-installed on the terminal discharge with slip-and drive attachment 

for downstream ductwork. 

a. An optional gasketed and insulated access door shall be provided, located on the 

bottom of unit. 

b. Coil handing shall be identical to unit handing. 

2. The water coil fins shall be 0.0045-inch aluminum fins, mechanically bonded to seamless 

0.50 by 0.016-inch copper tubes. 

a. Fins shall be formed in a high heat transfer sine wave configuration. 

b. Standard coil shall be constructed with 10 fins-per-inch fin spacing. 

c. High-capacity coil shall be constructed with 12 fins-per-inch fin spacing and larger 

casing to increase capacity. 

3. All water coils shall be hydrostatically tested to a minimum of 390 pounds per square inch, 

with a minimum burst pressure of 1800 pounds per square inch at ambient temperature. All 

water coils are rated for a maximum of 300 pounds per square inch working pressure at 

200 degrees Fahrenheit. 

4. The water coil shall be certified in accordance with AHRI 410 and units shall bear an AHRI 

410 label. 

 

M. Plenum Return Filter: 

1. The plenum return shall be supplied with fiberglass filters. 

2. When tested in accordance with ASHRAE 52.2, the filter shall have a Minimum Efficiency 

Reporting Value of (select one): 

a. MERV 3 filter. 

 

N. Sound Attenuation: 

1. Discharge Silencer (SLR): 

a. The manufacturer shall provide an AHRI certified assembly complete with an 

acoustically tuned silencer. 

b. The silencer shall be available with the following acoustical media options: 

c. Fiberglass - FG 

2. Installation: 

a. Install the terminal units in accordance with the manufacturer's instructions. 

b. Install the inlets of the air terminal units with the air flow sensors a minimum of 

three duct diameters from elbows, transitions, and duct takeoffs. 

c. See drawings for the size(s) and duct location(s) of the air terminal units. 

d. Support the terminal units individually from the structure in accordance with 

manufacturer’s recommendations.  

e. Embed anchors in concrete in accordance with ASTM E488/E488M. 

f. Do not support the terminal units from the ductwork. 

g. Connect the terminals to the ductwork in accordance with Section 233000 

h. Install heating coils in accordance with Section 2330000. 

i. Verify that electric power is available and of the correct characteristics. 

j. Ensure the damper operator attached to the assembly allows full modulation of 

flow range from 100 percent of design flow to zero. 
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2.21 VARIABLE AIR VOLUME BOXES: 

A. Casings shall be 26 gauge galvanized with flange rectangular discharge duct connection.  A 

one-piece aluminum backdraft damper shall be provided on the fan discharge.  The damper shall 

be factory set and aligned to insure a precise seal. Leakage rate shall not exceed 2 percent of rated 

capacity at 0.5" static pressure.   

B. Automatic damper operators and controllers shall be furnished by the ATC contractor and installed 

by the VAV box manufacturer.  Boxes to be c/w paint tie-in for interface with room occupancy 

sensors.  Provide sheet metal enclosure around damper operator/controller. 

C. The VAV box manufacturer shall furnish and install an approved cross flow sensor with a gain factor 

of not less than three (3). 

D. VAV boxes shall be provided with a pressure independent 3-position volume regulator which 

operates thru a thermostatically reset velocity controller to provide constant air delivery within plus 

or minus 5 percent of rated flow, and down to 25 percent of the VAV box rated CFM.  Factory 

calibrated field adjustable setpoints shall be provided to set maximum and minimum CFM.     

E. Control enclosure shall be on same side of the coil connections. 

F. Contactor is responsible to coordinate coil and control LH or RH with supplier prior to ordering of 

boxes. 

G. 30" minimum shall be kept clear at valve and control side of box from all piping, lighting, structure, 

etc. for ease of service. 

H. The entire unit shall be serviceable from a single ceiling access door.   

I. Units shall be Price, Nailor, Titus, or approved equal. 

2.22 AIR FILTERS 

A. Provide one complete set of spare filter media for each fan powered box (in addition to the new 

filters installed at time of acceptance) Filters to be stored on site or as directed by the owner. 

B. Air filter banks shall be Cambridge, AAF, or Eco-Air. 

2.23 CROSS FLOW PRESSURE SENSORS FOR VAV BOXES 

A. Sensors shall be aluminum corrosion resistant of the crossflow type with ported tubes and baffle 

mounted to a center manifold.  The center manifold shall have 1/4" barb fittings for FRPE tubing 

and shall provide a differential pressure proportional to the average velocity of air moving through 

duct. 
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B. The sensors shall have an amplification factor (gain) of at least three and flow coefficient as follows: 

Size Cv 

4 209 

5 315 

6 462 

7 612 

8 817 

10 1250 

12 1792 

 

 
 
 
 

PART 3 –  EXECUTION 

3.1 JOB SITE CONDITIONS 

A. Inspection:   

1. Prior to all work required in this section, carefully inspect the installed work of all other 

trades and verify that all such work is complete to the point where this installation may 

properly commence.   

2. Verify that the work of this section may be installed in accordance with all pertinent codes 

and regulations in the approved shop drawings.   

B. Discrepancies:   

1. In the event of discrepancy, immediately notify the Architect.   

2. Do not proceed with installation in areas of discrepancy, until all such discrepancies have 

been fully resolved.   

3.2 INSTALLATION OF EQUIPMENT 

A. Install all equipment with adequate space for service and maintenance.  Minimum of 24” 

clearance for all service and control access.   

B. VAV boxes which require periodic service and maintenance shall be installed in plenum space 

within 2 ft. of finished ceilings, or within 2 ft. of the bottom chord of the structure. 

C. VAV box service areas shall be clear of all light fixtures and piping. 

D. A minimum of (4) straps are required for support of fan powered VAV boxes and VAV boxes. 

E. Care shall be taken to avoid interference with structure and the work of other trades.  Do not cut into 

load carrying members without the approval of the Owner's representative.  

3.3 INSTALLATION OF DUCTS 

A. All ducts shall be installed in compliance with the latest editions of the SMACNA standards and 

SMACNA HVAC duct construction standards. 
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B. All necessary allowance and provisions shall be made in the installation of sheet metal ducts for the 

structural conditions of the building, and ducts shall be transformed or divided as may be required.  

Whenever this is necessary, the required area shall be maintained.  All changes, however, must be 

approved and installed as directed.   

C. Pre-manufactured ducts shall be connected to rigid ducts and equipment with solid wraps of fabric 

duct tape and stainless steel bands drawn tight to form an airtight joint. 

D. Pre-manufactured flexible duct lengths shall not exceed 48” in length. 

1. Flexible duct shall not be in contact with piping, conduit or structural steel, and shall 

maintain a radius to allow proper airflow to the associated diffuser. 

E. Connect the flexible duct to the HET fitting and diffuser with (2) stainless steel band clamps. 

F. During the installation, the open ends of all ducts shall be protected by covering with plastic sheet 

tied in place to prevent debris and dirt from entering.   

G. Install this work in cooperation with other trades so that there will be no delay in the progress of 

construction work.  It is extremely important that the duct system be clean before connections are 

made to the VAV boxes.   

H. The contractor shall take special care when running exposed ductwork to ensure that the final 

installation is neat in appearance.   

I. Under no circumstances shall ductwork be supported from the metal roof deck.  (See general 

requirements 230100 & 230900) 

J. Ceiling outlets shall be rigidly supported from the overhead structure with G.I. wires or straps, or 

from rigid galvanized iron ductwork.  Outlets shall not be supported from T-bar ceilings or metal roof 

deck. 

K. Hanger and Supports:   

1. Hangers for ducts up to 18" in width shall be placed on not more than 8'-0" centers.  Ducts 

19" and over in width shall be supported on not more than 4'-0" centers.  Hangers shall be 

placed plumb and present a near appearance.  Construct hangers from galvanized band 

iron 1" x 1/8" for duct up to 36" wide.  Hangers shall extend down the sides of the ducts not 

less than 9".  On ducts less than 9" in depth, hangers shall extend the full depth of the 

ducts. Attach hangers to ducts using not less than three rivets or parker screws of 

appropriate sizes.  It is essential that all ducts be rigidly supported.  Where vertical ducts 

pass thru floors or roofs, supporting angles shall be rigidly attached to ducts and to the 

structure.   

Angles shall be galvanized and of sufficient size to support the ductwork rigidly.  Place 

supporting angles on at least two sides of the duct.  For round ducts, strap hangers shall 

extend completely around ducts.  

2. Ceiling outlets shall be rigidly supported from the overhead structure with G.I. wires on 

straps, or from rigid galvanized iron ductwork.  Outlets shall not be supported from T-bar 

ceilings unless approved by the owner's representative.   
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3.4 STORAGE OF DUCTS 

A. Ductwork shall be stored in a protected area to prevent physical damage to the duct liner, and to 

ensure that the duct liner is not exposed to excessive heat or moisture which would deteriorate the 

air side surface.   

B. Ductwork which has been improperly stored and/or sustained physical damage will be rejected and 

shall be removed from the job site as directed by the Owner's representative.   

3.5 CLEANING OF DUCTS 

A. Before ducts are insulated and before the ceiling is installed and final connections made to the 

terminal boxes, the fans shall be operated at full capacity to blow out any dirt and debris from ducts.  

If it is not practical to use the main supply blower for this cleaning, the ducts may be blown out in 

sections by a portable fan.  After the ducts have been cleaned and initially pressure tested, the final 

connection shall be made to the terminal boxes.  

3.6 TESTING OF DUCTS 

A. Supply, return, and exhaust ducts, plenums, and casings operating at duct pressures from +2" to 

-2" shall be tested and made substantially airtight at static pressure indicated for the system before 

covering with insulation or concealing in masonry.  Substantially airtight shall be construed to mean 

a leakage rate less than 5% of the rated airflow.   

B. Supply air ducts operating at pressures above +2" shall be tested and made substantially airtight.  

Leakage shall be less than 1% of the rated air flow.   

C. Ducts including all flexible runouts shall be tested in accordance with SMACNA Duct Construction 

Standards.   

D. After the vertical duct risers or branch ducts have all been tested and tied into the mains, and after 

the central station air handling apparatus has been installed, the mains shall be tested in 

accordance with SMACNA Duct Construction Standards. 

 

End of section 233000 
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SECTION 25 1000 - AUTOMATIC TEMPERATURE CONTROLS 

 

PART 1 – GENERAL 

1.1 GENERAL CONDITIONS 

A. The General Conditions, Supplementary General Conditions, alternates and addenda, applicable 

drawings and the technical specifications, shall all apply to all work under this division. 

B. SLCDA-GSA-NOAA-NWS Building TI renovation ATC contractor shall coordinate all work with the 

SLCDA0NWS Building VAV replacement & upgrade project.  

1.2 SCOPE OF WORK 

A. The scope of work shall include all labor, material, and equipment necessary to expand the existing 

automatic temperature control system for the facility. The Contractor under this heading shall furnish 

and install a complete direct digital control system as specified. 

B. Interface with existing DDC system and communication. 

C. Contractor shall provide at time of bid a statement of compliance including, but not limited to: 

1. Detailed points list. 

2. Any deviations from base specification with listed costs.  

D. Install a new complete, fully programmable, customized Direct Digital Control (DDC) system for 

control of the systems. This DDC control system shall be configured to operate over the district wide 

network.    

E. Provide the following: 

1. Demolition of existing pneumatic systems and components indicated on drawings. 

2. Local DDC Control Panels 

3. AT Interface Panels 

4. Local Area Network Wiring & Setup 

5. Interface with Existing Systems 

6. Room Temperature Control 

 

 

1.3 SYSTEM DESCRIPTION: 

A. BASE BID SYSTEM 

1. A web-based, password protected DDC automatic temperature controls shall be furnished 

and installed as a part of this contract as an extension of the existing system to give the 

owner a completely operable system. 
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2. Acceptable manufacturer and installer: 

a. Siemens Building Technologies, Inc., As an extension of the existing building 

system. 

3. Acceptable installer: 

a. Siemens Building Technologies, Inc. 

B. A detailed points list shall be provided by the base bid contractor.  

C. All control devices shall carry the BTL brand on the control device. 

D. A detailed points list shall be provided by base bid contractor.  

E. DDC system shall be configured and connected to the NWS Building Ethernet/Network. System shall 

be accessible from any remote site through an Ethernet or internet connection. All functions, 

programs and control system parameters shall be accessible and fully functional through the district 

network. The ATC contractor shall supply and install all required hardware and software to permit full 

access to the DDC system at the new school as well as every same manufacture system. All 

controllers shall be LON or open Native BACnet and freely programmable. Controllers with canned 

programming are not permitted. 

F. The building automation system components as noted on drawings shall tie into the existing NWS 

Lan Network. The ATC contractor shall include all software and hardware to permit network and 

complete intranet access to the DDC system. 

G. Graphic pages will be provided under a separate contract, per SLCSD standards, monitoring, 

alarming, trending, programming, database modifications, setpoint changes, DDC programming. All 

aspects and elements of the DDC control system shall be available across the entire district network. 

The use of PC anywhere, or similar remote software, or lick portal packages is not acceptable. 

H. All system and unitary controls shall be of the direct digital type (DDC).  Self-tuning PID (Proportional, 

Integral, Derivative) control algorithms shall be applied where applicable on all applications.  The 

control system shall be a networked, distributed intelligence system, with the control loops for each 

system being capable of stand-alone operation. 

I. The system shall include all control devices, valves and damper parts as called for hereinafter. 

J. All heating valves shall be normally open.  No exceptions. 

K. The ATC contractor is required to supply and install a 3/4" EMT conduit system for the DDC 

control system in all areas. This includes all wall areas, hard ceiling areas, exposed ceiling 

areas and mechanical rooms. 

L. Wireless devices or systems WILL NOT be accepted. 

1.4 INSTALLATION BY AUTOMATIC TEMPERATURE CONTROL (ATC) CONTRACTOR 

A. The successful control contractor shall furnish and install all necessary electrical control wiring and 

conduit for the complete temperature control system, heating and ventilating equipment motor starting 

circuit controls and all electrical control interlocks for same, and for control wiring for miscellaneous 

HVAC equipment furnished by the Owner.  
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B. The ATC contractor shall be a licensed Electrical Contractor in the State of Utah with full time Master, 

Journeyman and apprentice electricians. If the ATC subcontracts the installation, it shall be to a 

licensed Electrical Contractor in the State of Utah. Full-time Master, Journeyman and apprentice 

electricians shall be utilized for the installation. 

C. The ATC contractor shall furnish & install all necessary electrical control wiring and conduit of all 

temperature controls, heating and ventilating equipment motor starting circuit controls, all electrical 

control interlocks for same and for miscellaneous packaged equipment as defined within this 

specification. Full-time Master, Journeyman and apprentice electricians shall be utilized for the 

installation. 

D. All line and low voltage electrical and control wiring shall be installed in conduit, 3/4" minimum EMT 

as per 251000/1.3. Q. The ATC system will be installed in 100% 3/4" EMT conduit & in accordance 

with the National Electrical Code and applicable local codes and in accordance with Division 26 of 

this specification.  3/4” nominal trade conduit shall be installed. When connecting to controllers, valves 

etc. that have no provisions for EMT connections, EMT may terminate in a junction box located within 

36” of the controller or control valve. When making a transition between EMT and plenum cable, 

protect cable from abrasion by installing an insulating connector or equivalent on the exposed end of 

the EMT. Full time employees holding Master, Journeyman and apprentice electrician licenses in the 

State of Utah shall be utilized for the installation. 

E. Installation of plenum wire in return air plenums will not be accepted. 

F. All ATC rough-in boxes shall be identified with the letters “ATC” written across the inside of the box 

with permanent marker. In addition, each ATC cover plate shall be painted white with the letters “ATC” 

stenciled in black. 

1.5 QUALITY ASSURANCE 

A. Provide an unconditional TWO-YEAR parts and service warranty. This warranty shall commence at 

the time of substantial completion of the various portions of the system. 

B. All parts and material and their installation methods shall be in accordance with the manufacturer's 

recommendations and specifications.  All parts and material shall be new. 

C. The Contractor or firm executing the work of this section shall have at least 10 years’ experience in 

completing work of similar scope and nature to that specified. 

D. Provide an unconditional TWO-YEAR parts and service warranty.  This warranty shall commence at 

the time of demonstration of system completion of all portions of the ATC system. 

E. Emergency response by contractor shall be available 24 hrs/day 7 days/week 365 days/yr.  Response 

time shall not be greater than 12 hours from time of call. 
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1.6 SUBMITTAL AND TECHNICAL INFORMATION 

A. Submit shop drawings and manufacturer's data for the following items to the mechanical engineer: 

1. Wiring and installation diagrams. 

2. ATC device specification sheets 

3. Complete and detailed point list 

4. Control flow diagrams, complete with all control schematics and sequences of operation. 

5. Documentation of all software and hardware. These manuals shall be complete with 

installation procedures as well as startup and programming instructions. They should also 

contain any testing or maintenance procedures required to operate the system on a 

continuing basis. 

1.7 PROJECT COMPLETION REQUIREMENTS 

A. Upon completion of the project, the ATC contractor shall spend a minimum of 2 hours with the 

SLCDA maintenance personnel to adequately instruct them on the operation and maintenance of the 

system. These training sessions shall be scheduled at times convenient to the owner and shall be 

conducted at the project. One on one, live, local hands-on training will be provided. 

B. The ATC contractor shall provide as part of his contract the on-site services of a technician familiar 

with the system to assist the air & water balance contractor in completing his portion of the project.  

The technician shall be available for a minimum of an additional 2 hours for this assistance. 

 

PART 2 –  EQUIPMENT 

2.1 CONTROLLERS 

A. Open BACNet controls with freely programmable controllers, including VAV controllers, shall be 

utilized as indicated and specified elsewhere in this specification. Proprietary control system 

communication protocols will not be accepted. 

B. All main level controller inputs shall have at least 12-bit A/D converters for input accuracy. Less 

resolution is unacceptable for main level controllers or any controllers using an air monitoring station 

or monitoring building pressure.  All main level controller outputs shall have board mounted hand-off-

auto switches for local output override capability. 

C. The contractor shall utilize and employ only the following controllers for any central plant systems and 

air handling units.  A single controller shall be designated with all programming and I/O for each 

system.  This will allow standalone equipment operation in the event of communications failure.  

Connection of multiple small controllers or combined operation with other programmable controllers 

on air handlers and central plant equipment is not permitted. All controllers shall be freely 

programmable; controllers with canned programming are not acceptable. 

D. The only Variable Air Volume box controllers allowed for VAV applications shall be freely 

programmable. No substitutions, no canned application programming will be accepted. 

E. All controllers and devices shall be identified.   

2.2 DDC INPUT DEVICES 

A. All DDC input devices shall provide industry standard signals and shall be compatible with the DDC 

controllers used. 
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B. All temperature input devices shall have a rated accuracy of 1% or better.   

C. All pressure input devices shall have a rated accuracy of 2% or better.  Pressure transmitters shall 

be selected to match the application and shall not be damaged by pressures at five times the 

maximum measurable pressure. 

D. Miscellaneous input devices shall have accuracies as individually specified.  All miscellaneous 

devices shall be specifically identified (with specifications) with submittals.   

2.3 DDC OUTPUTS 

A. Modulating outputs shall be in accordance with industry standards and shall be compatible with the 

driven DDC devices. 

B. Outputs shall be 0-10 VAC/VOC or 0.5 sec - 5.0 sec. 4-20 MA, or a pneumatic signal 0-20 PSI. 

C. DDC digital outputs shall be either relay contact closures or Triacs rated for the application. 

2.4 ROOM THERMOSTATS 

A. Wall-mounted space temperature thermostat.  No visible readout or adjustment at thermostat. Set 

point range shall be adjustable by owner via building control system. 

B. A 4 deg. F. +- (adjustable) occupant adjustable slide device or similar shall be provided at each 

thermostat. 

C. Flat plate, stainless steel plate sensors will not be accepted. Thermostats shall match existing building 

thermostats and be approved by owner. 

D. Thermostats shall be located on interior stud walls wherever possible. 

E. Standardized locations and mounting heights shall be predetermined with owner prior to rough-in. 

F. New thermostats shall match existing thermostats installed. 

2.5 USER INTERFACE 

A. The facility management and control system shall interface with the existing system. If the control 

system provided for this project will not seamlessly connect to the existing centralized system, the 

ATC contractor shall provide as specified to provide all programming, monitoring, alarming and 

configuration functions within this specification. Networking, lines, and software shall be furnished 

and installed by Division 25.  Communication shall be completed by Division 25. This includes 

complete control system access. 

2.6 LOCAL DDC CONTROL PANELS 

A. Local DDC control panels shall be located near mechanical systems as necessary to provide both 

digital and analog input and output points as specified and/or required to achieve specified system 

performance.   

B. Each local DDC control panel shall provide all control functions for the mechanical equipment 

specified to be controlled from that panel. 
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C. Every input and output point shall be well labeled, and every digital output shall have a LED indication 

of the position of the output relay.  

D. ATC contractor shall provide documentation of the software application program for each digital 

controller. 

E. Documentation provided shall include block software flowchart showing the interconnection between 

each of the control algorithms and sequences.  Complete ATC drawings including terminal 

connections shall be available at each local panel. 

F. System acceptance shall not be completed until this documentation is provided and located in each 

ATC interface panel. 

G. Systems providing modulating outputs via pulse width modulation techniques shall provide within 

each ATC interface panel all the components required to implement the functions equivalent to an 

analog output. 

2.7 LABELING 

A. All ATC supplied panels and devices shall be permanently labeled with engraved plastic laminate 

labels indicating device name, system identifier and function within the system. 

B. All conduit and wiring shall be labeled per SLCDA standards. 

 

PART 3 – SEQUENCE OF OPERATION 

3.1 TOILET ROOM EXHAUST FANS 

A. Ceiling mounted, toilet room exhaust fans shall turn on individually thru a relay and connection with 

the room lighting.  Fan shall shut down after a ten-minute delay after the room lights have shut off.  

 
3.2 FAN POWERED VAV RE-HEAT BOXES 

 
A. The VAV fan systems consist of as a part of an existing fan system. 

 
B. VAV boxes shall be balanced and commissioned. 

 
C. New VAV re-heat boxes shall be controlled as specified, and as per SLCDA standards. 

 

D. Room space temperature sensing shall be from wall-mounted temperature sensing elements with no 

adjustment or visible temperature indication. A duct style temperature sensor shall be installed at 

each VAV box air discharge. 

E. A VAV box mounted DDC controller shall be provided for control and operation of each VAV box and 

reheat coil. Sensor shall modulate the box primary air damper between minimum ventilation position 

and maximum designed airflow and position the reheat coil valve in sequence to maintain the desired 

space temperature.  Heating and cooling set points shall be individually adjustable from the man-

machine interface device. 

F. Each VAV box shall be configured for central plant heat mode which shall reverse the operation of 

the VAV damper to open for heating instead of cooling whenever the air handler is in the warm-up 

mode. 
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G. Each VAV box shall be configured and programmed for CFM set point modulation based on system 

variable such as CO2. The ATC contractor shall demonstrate the program and the freely 

programmable VAV DDC controller. 

H. Each VAV box DDC controller shall have a 24-volt power connection with all 24-volt control wiring by 

the ATC contractor.  24-volt transformers shall be located in the DDC controller of the air handler 

serving the VAV box for ease of maintenance. 

3.3 VAV BOXES 

 
A. The VAV fan systems consist of as a part of an existing fan system. 

 
B. VAV boxes shall be balanced and commissioned. 

 
C. New VAV re-heat boxes shall be controlled as specified, and as per SLCDA standards. 

 

D. Room space temperature sensing shall be from wall-mounted temperature sensing elements with 

programmable adjustment with no visible temperature indication..A duct style temperature sensor 

shall be installed at each VAV box air discharge. 

E. A VAV box mounted DDC controller shall be provided for control and operation of each VAV box and 

reheat coil. Sensor shall modulate the box primary air damper between minimum ventilation position 

and maximum designed airflow and position the damper in sequence to maintain the desired space 

temperature.  Heating and cooling set points shall be individually adjustable from the man-machine 

interface device. 

F. Each VAV box shall be configured for central plant heat mode which shall reverse the operation of 

the VAV damper to open for heating instead of cooling whenever the air handler is in the warm-up 

mode. 

G. Each VAV box shall be configured and programmed for CFM set point modulation based on system 

variable such as CO2. The ATC contractor shall demonstrate the program and the freely 

programmable VAV DDC controller. 

3.4 HOST COMPUTER & BUILDING GRAPHIC DISPLAY 

A. Graphics pages will be provided for this work under a separate contract per SLCDA standards. 

 
End of section 251000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SLCDA-GSA  NOAA-NWS BUILDING TI RENOVATIONS    MHTN PROJECT NO. 2023573 
CONSTRUCTION DOCUMENTS                      02 MAY 2024 

 

AUTOMATIC TEMPERATURE CONTROLS – GC & SEQUENCE OF CONTROL                     25 1000 - 8 

 

 
BLANK PAGE 



SLCDA-GSA  NOAA-NWS BUILDING TI RENOVATIONS   MHTN PROJECT NO. 2023573
CONSTRUCTION DOCUMENTS – BID SET                               02 MAY 2024

ELECTRICAL DEMOLITION 260080 – 1

SECTION 260080 – ELECTRICAL DEMOLITION

PART 1 – GENERAL

1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
apply to work of this section.

B. This section is a Division 26 General Provisions section, and is part of each Division 26 
sections making reference to electrical demolition.

1.2 DESCRIPTION OF WORK:

A. Extent of electrical demolition work is indicated by drawings.

B. Electrical demolition items are shown to give a basic description of the extent of demolition 
work, but may not be inclusive.

C. Do not assume that the electrical drawings reflect as-built conditions.   Visit and observe the 
project prior to submitting bid and determine extent of electrical demolition work.

PART 2 – PRODUCTS - Not Used.

PART 3 – EXECUTION

3.1 GENERAL:

A. Demolition work shall be laid out in advance to eliminate unnecessary cutting, drilling, 
channeling, etc.  Where such cutting, drilling, or channeling becomes necessary, perform with 
care, use skilled mechanics of the trades involved.  Cutting work of other contractors shall be 
done only with the consent of that contractor.  Cutting of structural members is not permitted.  
Repair damage to building and equipment as a result of electrical demolition work under this 
contract at no additional cost to owner.

B. Obtain permission from the architect before penetrating any ceiling, floor, and wall surfaces.

3.2 METHODS:

A. Disconnect and remove any/all fixtures, devices, equipment, etc. required for proper completion 
of the work whether shown or not.

B. Relocate, rewire, and/or reconnect any/all fixtures, devices, equipment, etc. that for any reason 
obstructs construction.
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C. Maintain circuit integrity and continuity of all existing circuits/feeders, and systems that 
interfere with or are interrupted by remodel work, unless those circuits/feeders are to be 
abandoned completely.   Maintain all circuits and systems in operation during construction.   
Provide temporary panels, temporary wiring and conduits, etc. as required.

D. Leave all existing fixtures, devices, equipment, etc. In portions of the building not being 
remodeled, in working condition.

E. Remove and dispose of all raceways, conductors, boxes, devices, equipment, etc., that are not to 
be reused.  Terminate at accessible junction box by providing proper knockout closure, tape 
conductors, and label as "spare" with circuit no., Zone no., or other characteristic identifying 
source.

F. Existing raceways may be reused, if in place, where in compliance with the contract documents 
and the National Electrical Code.  Upgrade and/or provide new conduit supports where 
necessary for all raceways being reused.  Insure integrity of existing raceways before re-use.

G. Completely remove all telephone or data cables which are to be removed back to source or as 
directed by owner.

3.3 PATCHING AND REPAIR:

A. Finished Surfaces:   The electrical contractor is responsible for patching and repair of all 
existing interior surfaces pertaining to the installation of work under this Division, unless 
specifically noted elsewhere in the contract documents.  Where patching and repair is necessary, 
surfaces shall be finished (painted, etc.) to match the adjacent materials, finished, and colors.   

3.4 CONCEALING:

A. All raceways shall be concealed within the ceilings, walls, and floors, except in locations where 
exposed raceways are specifically permitted, such as equipment rooms and unfinished storage 
areas.

B. Surface-mounted raceways or systems shall be permitted only where approved by 
Architect/Engineer.

END OF SECTION 260080
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SECTION 260140 - WIRING DEVICES

PART 1 – GENERAL

1.1 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.

B. This section is a Division 26 General Provisions section, and is part of each Division 26, 27, and 28 
sections making reference to wiring devices.

1.2 DESCRIPTION OF WORK:

A. Extent of wiring device work is indicated by drawings and schedules.

B. Types of electrical wiring devices in this section include the following:

1. Toggle Switches
2. Receptacles
3. Multioutlet Assemblies
4. Cord Caps and Connectors
5. Low Voltage Lighting Control Devices

1.3 QUALITY ASSURANCE:

A. STANDARDS:  Refer to Section 260001 – Electrical General Provisions as applicable.   

B. SHOP DRAWINGS:  

1. Submit manufacturer's data on all electrical wiring devices.
2. Where occupancy sensors are required, provide scaled drawing showing manufacturer’s 

recommended locations.

PART 2 – PRODUCTS

2.1 GENERAL:

A. Provide factory-fabricated wiring devices, in types, and electrical ratings for applications indicated 
and complying with NEMA standards Pub No. WD 1. nylon construction, 20 amp rating minimum.

B. Provide wiring devices in colors selected by Architect/Engineer.  Provide red receptacle outlets and 
toggle switches where devices are circuited to emergency power. Provide orange receptacle outlets 
where devices are circuited to standby power.

2.2 TOGGLE SWITCHES:
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A. Provide toggle switches from one of the following manufacturers (Fed-Spec):

Manufacturer

Hubbell
Pass & Seymour
Leviton
Cooper
Bryant

B. Abbreviations are defined as follows:

1. 1-Pole - Single-Pole Toggle Switch
2. 3-Way - Three-Way Toggle Switch
3. 4-Way - Four-Way Toggle Switch

C. Must be back and side wired, and have color-coded covers, Brass terminal screws, back wire ground 
clamp, and self-grounding clip.

2.3 RECEPTACLES:

A. Provide duplex receptacles from one of the following manufacturers:

Manufacturer

Hubbell
Pass & Seymour
Leviton
Cooper
Bryant

B. Must have one-piece Brass back strap and back wire grounding clamp (Does not apply to GCFI or 
isolated ground).

2.4 FLOOR SERVICE OUTLETS:

A. Provide all receptacles and special purpose outlets required in floor boxes.  See Section 260135 – 
Electrical Boxes and Fittings.  Provide coverplates, carpet flanges, etc. in finishes or colors selected 
by Architect/Engineer.

2.5 POKE–THROUGH ASSEMBLIES:

A. Provide factory-assembled, poke-through assemblies equipped with wiring devices as specified 
herein.  Construct of materials to maintain fire rating of suspended slab with pre-wired conduit, fire 
barriers, toggle arm assemblies, service fittings, integral junction box, etc.  Provide coverplates, 
carpet flanges, etc. in finishes or colors selected by Architect/Engineer.  Provide Poke-through 
assemblies of one of the following:

1. Hubbell
2. Thomas&Betts
3. Wiremold
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2.6 SPECIAL PURPOSE OUTLETS:

A. Provide special purpose outlets of voltage and ampere ratings, and NEMA configurations to suit 
respective application.  Refer to drawings for NEMA configuration.  Provide special purpose outlets 
in amperages at least as large as the overcurrent protective device from which they are served. 

2.7 MULTI-OUTLET ASSEMBLIES:

A. Provide multi-outlet assemblies with 15A, grounding-type, receptacle outlets spaced at 6" on 
centers and in colors selected by Architect/Engineer or as otherwise noted on drawings.  Provide 
multi-outlet assemblies of one of the following:

1. Wiremold
2. Thomas&Betts
3. Hubbell

2.8 CORD CAPS AND CONNECTORS:   

A. Provide cord caps and connectors of voltage and ampere ratings, and NEMA configurations which 
mate and match with outlets specified as required for final connections for equipment.  Provide cord 
caps and connectors of one of the following:

1. Hubbell
2. Pass & Seymour
3. Leviton
4. Cooper
5. Bryant

2.9 COVERPLATES:

A. Wall Plates:   Provide coverplates for all wiring devices.   In all finished areas, provide nylon or 
high impact resistant thermoplastic coverplates in colors as selected by Architect.  Provide red 
coverplates for all receptacle outlets and toggle switches that are circuited to emergency power. 
Provide orange coverplates for all isolated ground receptacle outlets. Provide ganged coverplates for 
all switches and/or dimmers.  Provide pre-marked coverplates for special purpose outlet indicating 
voltage, amperages, and phase.  

2.10 LOW VOLTAGE LIGHTING CONTROL DEVICES:

A. General:   Provide low voltage wall switches and dimmers, graphics wall stations, power packs, 
occupancy and vacancy sensors, and day-light photocell sensors as required for sensor based 
(occupancy, vacancy and day-light) and manual lighting control. Provide devices from one of the 
following manufacturers:

1. nLight
2. Watt Stopper

All substitutions must be submitted in writing for prior approval at least 7 days prior to last 
addendum. Proposed substitute products must be documented with a line by line compliance 
review, wiring diagrams, etc.
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B. Shop Drawings: Provide data sheets and wiring diagrams for all typical rooms and areas. Provide 
scaled ceiling drawings indicating exact placement of occupancy sensors. Drawings shall indicate 
proximate locations to mechanical diffusers, sprinkler heads, fire alarm devices, etc. 

C. Warranty: Provide five (5) year 100% parts replacement warranty.

D. Wall Switches and Dimmers:

1. Devices shall recess into single-gang switch box and fit a standard GFI opening. 
2. Communication and low voltage power shall be delivered to each device via standard CAT-5 

low voltage cabling with RJ-45 connectors. 
3. All devices shall have two RJ-45 ports.
4. All devices shall provide toggle switch control. Dimming control and low temperature/high 

humidity operation are available options. 
5. Devices shall be available in four colors (Ivory, White, Light Almond, Gray). 
6. Devices with mechanical push-buttons shall provide tactile and LED user feedback. 
7. Devices with mechanical push-buttons shall be made available with custom button labeling 
8. Devices with a single “on” button shall be capable of selecting all possible lighting 

combinations for a bi-level lighting zone such that the user confusion as to which of two 
buttons (as is present in multi-button scenarios) controls which load is eliminated. 

9. Provide nLight nPODM series or approved equal wall stations. 

E. Graphic Wall Stations:

1. Device shall have a 3.5” full color touch screen for selecting up to 16 programmable lighting 
control preset scenes or acting as up to 16 on/off/dim control switches. 

2. Devices shall be available in four colors (Ivory, White, Light Almond, Gray).
3. Device shall enable configuration of all switches, dimmers, and lighting preset scenes via 

password protected setup screens. 
4. Device shall enable user supplied .jpg screen saver image to be uploaded. 
5. Device shall surface mount to single-gang switch box.
6. Device shall be powered with Class 2 low voltage supplied locally via a directly wired power 

supply. 
7. Device shall have a micro-USB style connector for local computer connectivity. 
8. Device shall have two RJ-45 ports for communication 
9. Provide nLight nPOD GFX or approved equal graphics wall station.

F. Power Packs:

1. Power Packs shall incorporate one Class 1 relay, a 0-10 VDC dimming output, and contribute 
low voltage power to the rest of the system. Secondary Packs shall incorporate the relay and 
0-10 VDC or line voltage dimming output, but shall not be required to contribute system 
power. 

2. Power Packs shall accept 120 or 277 VAC, be plenum rated, and provide Class 2 power to 
the system. 

3. All devices shall have two RJ-45 ports. 
4. Every Power Pack parameter shall be available and configurable remotely from the software 

and locally via the device push-button. 
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5. Power Pack shall securely mount to junction location through a threaded ½ inch chase nipple 
or be capable of being secured within a luminaire ballast channel. Plastic clips into junction 
box shall not be accepted. All Class 1 wiring shall pass through chase nipple into adjacent 
junction box without any exposure of wire leads. Note: UL Listing under Energy 
Management or Industrial Control Equipment automatically meets this requirement, whereas 
Appliance Control Listing does not meet this safety requirement. 

6. When required by local code, Power Pack must install inside standard electrical enclosure 
and provide UL recognized support to junction box. All Class 1 wiring is to pass through 
chase nipple into adjacent junction box without any exposure of wire leads. 

7. Power Packs shall be available that are WiFi enabled. 
8. Power Packs shall be available that provide up to 5 Amps switching of all lighting load types 

as well as 0-10 VDC dimming LED drivers. 
9. Specific Secondary Packs shall be available that provide up to 5 Amps of switching and can 

dim 120 VAC incandescent lighting loads or 120/277 VAC line voltage dimmable 
fluorescent ballasts (2-wire and 3-wire versions). 

10. Specific Secondary Packs shall be available that provide up to 5 Amps of switching and can 
dim 120/277 VAC magnetic low voltage transformers. 

11. Specific Secondary Packs shall be available that provide up to 4 Amps of switching and can 
dim 120 VAC electronic low voltage transformers. 

12. Specific Power/Secondary Packs shall be available that are UL924 listed for switching of 
Emergency Power circuits. 

13. Specific Secondary Packs shall be available that provide a pulse on/pulse off signal for 
purposes of controlling shade systems via relay inputs. 

14. Power (Secondary) Packs shall be available that provide up to 20 Amps switching of general 
purposed receptacle (plug-load) control.  

15. Provide nLight nPP16, nEPP5, nEPP5 series. or approved equal power packs.

G. Occupancy Sensors, Vacancy Sensors and Day-light Photocell Sensors:

1. All sensors shall be dual technology sensors. Dual technology sensors shall have one of its 
two technologies not require motion to detect occupancy. Acceptable dual technology 
includes PIR/Microphonics which both looks for occupant motion and listens for sounds 
indicating occupants. Sensors where both technologies detect motion (PIR/Ultrasonic) shall 
not be acceptable. 

2. All sensing technologies shall be acoustically passive, meaning they do not transmit sounds 
waves of any frequency (for example in the Ultrasonic range), as these technologies have the 
potential for interference with other electronic devices within the space (such as electronic 
white board readers). Acceptable detection technologies include Passive Infrared (PIR), 
and/or Microphonics technology. Ultrasonic or Microwave based sensing technologies shall 
not be accepted. 

3. Sensors shall be available with zero or one integrated dry contact switching relays, capable of 
switching 1 amp at 24 VAC/VDC (resistive only). 

4. Sensors shall be available with one or two occupancy “poles”, each of which provides a 
programmable time delay. 

5. Sensors shall be available in multiple lens options which are customized for specific 
applications. 

6. Communication and Class 2 low voltage power shall be delivered to each device via standard 
CAT-5 low voltage cabling with RJ-45 connectors. 

7. All sensors shall have two RJ-45 ports or capable of utilizing a splitter. 
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8. All sensors shall have the ability to detect when it is not receiving valid communication (via 
CAT-5 connections) and blink its LED in a pattern to visually indicate of a potential wiring 
issue 

9. Every sensor parameter shall be available and configurable remotely from the software and 
locally via the device push-button. 

10. Sensors shall be able to function together with other sensors in order to provide expanded 
coverage areas by simply daisy-chain wiring together the units with CAT-5 cabling. 

11. Sensors shall be equipped with an automatic override for 100 hour burn-in of lamps. This 
feature must be available at any time for lamp replacements. 

12. Wall switch sensors shall recess into single-gang switch box and fit a standard GFI opening. 
13. Wall switch sensors must meet NEC grounding requirements by providing a dedicated 

ground connection and grounding to mounting strap. Line and load wire connections shall be 
interchangeable. Sensor shall not allow current to pass to the load when sensor is in the 
unoccupied (Off) condition.

14. Wall switch sensors shall have optional features for photocell/daylight override, and low 
temperature/high humidity operation. 

15. Wall switch sensors shall be available in four standard colors (Ivory, White, Light Almond, 
Gray) 

16. Wall switch sensors shall be available with optional raise/lower dimming adjustment 
controls. 

17. Provide nLight nWSX series or approved equal occupancy and vacancy sensors. 

H. Day-light Photocell Sensors:

1. Photocell dimming sensor’s set-point and deadband shall be automatically calibrated through 
the sensor’s microprocessor by initiating an “Automatic Set-point Programming” procedure. 
Min and max dim settings as well as set-point may be manually entered. 

2. Deadband setting shall be verified and modified by the sensor automatically every time the 
lights cycle to accommodate physical changes in the space (i.e., furniture layouts, lamp 
depreciation, or lamp outages). 

3. Provide nLight nCM, nRM, and nES or approved equal day-light photocell sensors.

PART 3 – EXECUTION

3.1 GENERAL:

A. Install wiring devices and accessories in accordance with manufacturer's written instruction, 
applicable requirements of the NEC, NEMA Standards, and NECA's "Standards of Installation", 
and in compliance with recognized industry practices to insure that products fulfill requirements.

3.2 METHODS:

A. Install wiring devices only in electrical boxes which are clean and free from excess building 
materials, dirt, and debris.  Do not install wiring devices until painting work is completed.

B. Replace receptacles and/or coverplates which are damaged, stained, or burned.
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3.3 GFCI RECEPTACLES:

A. Provide separate neutral conductor from panel to each GFCI receptacle circuits.

B. Install GFCI receptacles for all receptacles installed in restrooms, outdoors, or within six feet of any 
sink.  All receptacles in kitchens shall be GCFI protected.

C. Do not wire standard receptacles on the load side of GFCI receptacle - Install GFCI receptacles.  

3.4 DIMMERS:

A. Provide separate neutral conductor for each phase of the branch circuit on which dimmers are 
installed.

B. Provide dimmers in wattage ratings that will support the maximum potential wattage of the fixtures 
that are being dimmed.   Do not size dimmers based on actual lamps installed in light fixtures, but 
on maximum lamp wattage ratings of light fixtures on that particular circuit. 

3.5 OCCUPANCY SENSORS:

A. Do not locate immediately adjacent to air diffusers.   Coordinate exact placement with Divisions 21, 
22, and 23.

3.6 GROUNDING:

A. Provide electrical continuous, tight, grounding connections for wiring devices.

3.7 TESTING:

A. Prior to energizing circuitry, test wiring devices for electrical continuity and proper polarity 
connections.  After energizing circuitry, test wiring devices to demonstrate compliance with 
requirements.

3.8 IDENTIFICATION:

A. All devices shall be identified on the coverplate with panelboard name and circuit number.

B. In each outlet, tag each wire to identify the circuit it serves.

C. Identification labels shall be as follows:

Normal Power Black with white letters
Emergency Power Red white letters
Standby Power Orange with black letters

END OF SECTION
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SECTION 260510 - INTERIOR BUILDING LIGHTING

PART 1 - GENERAL

1.1 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.

B. This section is a Division 26 General Provisions section, and is part of each Division 26, 27, and 28 sections 
making reference to interior and exterior building lighting.

1.2 SUMMARY

A. This section provides general requirements for a complete and fully operational lighting system including:

1. Interior lighting fixtures
2. Accessories.
3. Light fixture support.

B. Type of lighting fixtures in this section include the following:

1. Lighting Emitting Diode (LED)

C. Related Sections:

1. Section 260923 "Lighting Control Relay Panel System" for automatic control of lighting.

2. Section 260135, “Wiring Devices” for low voltage lighting control devices.

1.3 REFERENCES

A. Conform to Reference Standards by date of issue current on date of Contract Documents, except where a 
specific date is established by code.

1. ANS/NFPA 70 National Electrical Code
2. NFPA  101 Life Safety Code
3. UL  57 Electrical Luminaires
4. UL  924 Emergency Lighting and Power Equipment
5. UL  773 Plug-In Photo controls for Use with Area Lighting
6. UBC Standard Section 47.1813 Luminaires
7. IES  LM-79-08 Electrical and Photometric Measurements of Solid State Lighting
8. IES  LM-80 Method for Measuring Lumen Maintenance for SSL Light Sources

B. Definitions:

1. BF: Ballast factor.
2. CCT:  Correlated color temperature.
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3. CRI:  Color-rendering index.
4. LER:  Luminaire efficacy rating.
5. Lumen:  Measured output of lamp and luminaire, or both.
6. Luminaire:  Complete lighting fixture, including ballast housing if provided.

1.4 ACTION SUBMITTALS

A. Comply with requirements of specification section describing Submittal Procedures.

B. The authorized manufacturer’s representative for the project area shall prepare submittals for each lighting 
fixture type.  In addition to the fixture submittals, a list shall be provided identifying the manufacturer 
representative for each fixture type.  Provide manufacturers’ names, addresses, and telephone numbers.  
Requests for prior approval shall also include this information.  Submittals or requests for prior approval 
without this information will be rejected.

C. Product Data shall indicate that light fixture lamps, and ballasts fully comply with contract documents.  Data 
shall be submitted for each type of light fixture indicated, arranged in order of fixture designation.  For 
standard catalog fixtures provide original product catalog sheets indicating data on features, accessories 
finishes, and the following:

1. Materials and dimensions of luminaires.
2. Photometric data, in IESNA format, based on certified results of laboratory tests complying with 

IESNA Lighting Measurements Testing & Calculation Guides of each lighting fixture type, outfitted 
with lamps, ballasts, and accessories identical to those indicated for the light fixture as applied in the 
Project.

a. Photometric data shall be certified by a qualified independent testing agency.
b. Photometric data shall be certified by a manufacturer’s laboratory with a current accreditation 

under the National Voluntary Laboratory Accreditation Program (NVLAP) for Energy 
Efficient Lighting Products.

3. Emergency lighting unit battery and charger.
4. Low voltage transformers.
5. LED power supplies.
6. Types of lamps, including manufacturer, wattage, Color Rendering index (CRI), Color Temperature 

in degrees Kelvin (K), color shift over life, and efficacy (lumens/watt). 
7. Air and Thermal Performance Data:  For air-handling light fixtures, furnish data required in 

“Submittals” Article in Section “Diffusers, Registers, and Grilles.”
8. Sound Performance Data:  For air-handling light fixtures, indicate sound power level and sound 

transmission class in test report certified according to standards specified in Section “Diffusers, 
Registers, and Grilles.”

D. Shop Drawings shall:

1. Show details of nonstandard or custom fixtures.
2. Indicate dimensions, weights, methods of field assembly, components features, and accessories.
3. For custom fixtures or modified fixtures submit scaled drawings prepared by the manufacturer 

showing all details of construction, lengths of runs, pendant and power feed locations, accessories, 
finished, and lists of materials.

4. Contractor to provide the manufacturer with accurate field dimensions where required.
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5. Wiring diagrams, power and control wiring.

E. Wiring Diagrams shall detail wiring for fixtures and differentiate between manufacturer-installed and field-
installed wiring.

F. Product samples, complete with housing, trim, specified lamp, ballast/transformer, and 8’ cord with plug 
shall be submitted if requested.

1.5 INFORMATIONAL SUBMITTALS

A. Not Required.

B. Coordination Drawing shall include reflected ceiling plans, sections, and other details drawn to scale and 
coordinating the following items:

1. Light fixtures.
2. Suspended ceiling components.
3. Partitions and millwork that penetrate the ceiling or extends to within 12 inches of the plane of the 

luminaires. 
4. Structural members to which suspension systems for light fixtures will be attached.
5. Other items in finished ceiling including the following:

a. Air outlets and inlets
b. Speakers
c. Smoke and fire detectors
d. Occupancy sensors
e. Access panels

6. Perimeter moldings.

C. Product Certificates shall be signed by manufacturers of lighting fixtures certifying that products comply 
with requirements.

D. Dimming Ballast Compatibility Certificates shall be signed by the manufacturer of ballast certifying that 
ballasts are compatible with dimming systems and equipment with which they are used.  Product certificates 
signed by the product manufacturer shall be provided for each type of ballast for bi-level and dimmer 
controlled fixtures.

E. Maintenance Data shall be provided for lighting fixtures and equipment to include in emergency, operation, 
and maintenance manuals specified in specifications section describing Operations and Maintenance Data.

F. Field quality control test reports.

G. Special Warranties specified in this Section.

H. Review of luminaire submittals which indicate voltage, mounting condition, or quantities shall not be 
considered to be approval of said voltage, mounting condition, or quantities.  Contractor shall field verify 
voltage and actual mounting condition and method.

1.6 SUBSTITUTIONS
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A. Comply with requirements of specification section describing Product Requirements.

B. Lighting fixtures are based on the fixture types and manufacturers specified.  If substitution of fixtures other 
than those specified is desired, product information must be submitted to the Lighting Designer/Engineer 8 
days prior to the close of the bid period.  No requests for substitution will be accepted after this date.

C. Substitution requests shall include all information required in paragraph 1.4 – ACTION SUBMITTALS. 

D. Equipment delivery lead time shall not be held as a valid reason for requesting luminaire substitution unless 
luminaire lead time from specified manufacturer is in excess of 14 weeks. It shall be the sole responsibility of 
the Contractor to determine necessary equipment lead times, deliver submittals for review in a timely 
fashion, and place orders accordingly to ensure timely delivery.

E. When requesting a substitution, the contractor shall provide unit and extended pricing for specified 
luminaire, unit and extended pricing for proposed alternate, and unit and extended savings to the Owner to be 
realized by accepting proposed alternate.  If requested, the Contractor shall provide unit pricing for each 
luminaire type specified to provide a baseline comparison for substitution requests.

F. If the substitution request is accepted, approval will be in the form of an addendum to the contract documents 
and specifications issued to all registered plan holders.

G. A maximum of two substitution requests shall be reviewed for any single fixture type.  If a substitution has 
not been approved following this process, the Contractor shall provide the specified fixture.

1.7 QUALITY ASSURANCE

A. STANDARDS:  Refer to Section 26 00 01 - Electrical General Provisions as applicable.

B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent agency, with 
the experience and capability to conduct the testing indicated, that is an NRTL as defined by OSHA in 29 
CFR 1910.7.

C. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers’ laboratories 
that are accredited under the National Volunteer Laboratory Accreditation program for Energy Efficient 
Lighting Products.

D. 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.

E. Comply with NFPA 70.

F. FM Global Compliance:  Lighting fixtures for hazardous location shall be listed and labeled for indicated 
class and division of hazard by FM Global.
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G. Luminaires, ballasts, lamps and other components and controls shall equal or exceed the requirements of all 
applicable state and/or municipal energy codes.

H. Designated manufacturers are listed to define the requirements for quality and function of the specified 
product.  Equivalent or better products of other, unnamed manufacturers may be proposed for consideration 
by adhering to procedures set forth in this section and in Specification Section 01600 – Product 
Requirements.

I. Shop Drawings:  Submit manufacturer's data on interior lighting fixtures.  Submit dimensioned drawings of 
all lighting fixtures.  Identify light fixtures by type and submit in alphabetical order.

1.8 COORDINATION

A. Coordinate layout and installation of light fixtures with ceiling system and other construction that penetrates 
ceilings or is supported by them including mechanical system, fire suppression, AV, and partition assemblies.

B. Provide all frames, supplementary support structures, hangers, spacers, stems aligner canopies, auxiliary 
junction boxes and other hardware as required for a complete and proper installation.  Recessed fixtures shall 
have frames that are compatible with the ceiling systems.

C. Coordination Meetings:  Meet with the ceiling installer to coordinate each light fixture mounting condition 
with ceiling type, and to coordinate fixture layouts in each area.  Meet with the mechanical systems installer 
prior to fabrication and installation of ductwork.  Coordinate depth and location of all light fixtures and 
ductwork in all areas. All the above mentioned meetings shall be held as a single meeting if possible.

1.9 WARRANTY

A. General Warranty:  Special warranty specified in this Article shall not deprive the Owner of other rights the 
Owner may have under the provisions of the Contract Documents and shall be in addition to, and run 
concurrent with, other warranties made by the Contractor under requirements of the Contract Documents.

B. Special Warranty for LED Lighting Fixtures:  A warranty must be provided by the manufacturer made out to 
Owner for luminaires, covering repair or replacement of defective electrical parts (including light source and 
power supplies) within specified warranty period indicated below.

1. Warranty Period:  Five years from date of Substantial Completion.

1.10 EXTRA MATERIALS

A. Furnish extra materials described below that match product installed and that are packaged with protective 
covering for storage and identified with labels describing contents.

1. Glass and Plastic Lenses, Covers, Louvers, and Other Optical Parts:  10% or one dozen (whichever is 
less) of each type and rating installed.  Furnish at least one of each type.

2. Lamps: 15% of each type and rating installed. Furnish at least one of each type.
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PART 2 - PRODUCTS

2.1 GENERAL

A. Provide light fixtures of types as indicated on drawings or as approved by addenda.  Provide complete with, 
but not necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts, starters, wiring, etc.  
Provide all light fixtures with safety latches where applicable.

B. Provide all detachable fixture parts, luminous ceiling accessories, louvers, diffusers, lenses, and reflectors 
with locking catches, screws, safety chains, or safety cables.

C. Provide all light fixtures and support accessories as required for a complete system. 

D. Consult architectural drawings for louvers (if any) to be provided by Division 26.

2.2 MANUFACTURERS

A. Catalog numbers specified represent the full catalogue number of the fixture.  The fixture size shall 
correspond with the wattage indicated in the Light Fixture Schedule or the actual length of the fixture as 
indicated on the drawings.

B. Acceptable manufacturers and full catalogue numbers are listed.  The manufacturer listed shall provide 
complete fixtures equaling or exceeding the written specification.  Verify these requirements and order 
fixtures as required for a complete and fully operational installation per the contract documents and per code.

2.3 GENERAL MATERIAL REQUIRMENTS

A. Fixtures shall be free of light leaks while providing sufficient ventilation of lamps to provide the required 
photometric performance.  Ballasts and transformers shall be adequately vented.

B. Lamp-holders shall hold lamps securely against normal vibration and maintenance handling.

C. Light fixtures containing lamps which require protective shielding shall be furnished with a tempered glass 
lens or approved unbreakable lens UL listed for the application.

D. Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.

E. Metal Parts shall be free from burrs, sharp corners, and edges.  Metal work shall be free from tool marks and 
dents and shall have accurate angles bent as sharply as compatible with the gauges of the required metal.  
Intersections and joints shall be formed true and of adequate strength and structural rigidity to prevent any 
distortion after assembly.  All miters shall be in accurate alignment with abutting intersection members.

F. Sheet Metal Components shall be steel, unless otherwise indicated.  Components shall be formed and 
supported to prevent warping and sagging.  Luminaires to be painted after fabrication.  Finish ferrous 
mounting hardware and accessories to prevent corrosion and discoloration to adjacent materials.
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G. Fixture hardware to comply with the following material standards:  For steel and aluminum fixtures, all 
screws, bolts, nuts and other fastening and latching hardware shall be cadmium or equivalent plated.  For 
stainless steel fixtures, all hardware shall be stainless steel.  For bronze fixtures, all hardware shall be 
stainless steel or bronze.

H. Doors, Frames, and other internal access shall be smooth operating, free from light leaks under normal 
operating conditions, and designed to permit relamping without use of tools. 

I. Provide supplemental safety device or arrange doors, frames, lenses diffusers, and other pieces to prevent 
accidental falling during relamping and when secured in operating position.  Safety devices shall be 
detachable if necessary and shall not interfere with fixture performance, maintenance, or the seating of any 
fixture element.  Safety device shall not be visible during normal fixture operation and from normal viewing 
angles.

J. Luminaires provided must have means for disconnection from power during service, as required in the NEC 
Article 410.

K. Reflecting Surfaces of light fixtures:  Minimum reflectance as follows, unless otherwise indicated;

1. White Surfaces:  85%.
2. Specular Surfaces:  90%.
3. Diffusing Specular Surfaces:  75%.
4. Laminated Silver Metalized Film:  90%.

L. Reflector cones shall adhere to the following criteria:

1. Cones designed for vertically mounted lamps shall provide a minimum of 45 degree cutoff of lamp 
and lamp image.  Cones designed for horizontally mounted lamps shall provide a minimum of  55 
degree cutoff of lamp and lamp image.  There shall be no visible lamp flashing in the cone.

2. Plastic material shall not be used for reflector cones, unless otherwise specified.
3. Cones shall not be permanently fastened to the housing or ceiling and shall be removable without 

tools.  Retention devices shall not deform the cone or be visible from normal viewing angles.
4. Trim shall be flush to the finished ceiling without gaps or light leaks.  Where the flange trim is 

separate from the cone, it shall have the same finish as the reflector cone.
5. Reflector cones shall be of uniform gauge, not less than 0.032” thick, high purity aluminum Alcoa 

3002 alloy.  Cones shall be free of spin marks or other defects.
6. Manufacture cone using the Alzak process.  Refer to the fixture schedule for cone color and finish 

(i.e. specular or diffuse) requirements.

M. Lenses, Diffusers, Covers, and Globes shall be 100% virgin acrylic plastic or annealed crystal glass, unless 
otherwise indicated.

1. Plastic, polycarbonate and acrylic shall be UV stabilized and shall have high resistance to yellowing 
and other changes due to aging, exposure to heat and ultraviolet radiation.

2. Lens Thickness shall be a minimum of 0.125” unless other thickness is indicated.
3. Lenses shall have uniform brightness throughout the entire visible area.

N. Each lighting fixture that has a lamp with an oval shape beam pattern or a spread lens that 
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defines beam orientation shall contain lamp or lens locking devices to ensure that lamp or lens orientation is 
not disturbed during future lamp replacement or cleaning.

O. All fixtures and ballasts must operate within the temperature limits of their design and as specified by 
Underwriter’ Laboratories, Inc. in the applications and mounting conditions herein specified.

P. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  Labels shall be 
located where they will be readily visible to service personnel, but not seen from normal viewing angles 
when lamps are in place.

1. Label shall include the following lamp and ballast characteristics:

a. “USE ONLY" and include specific lamp type.
b. CCT and CRI for all luminaires.

Q. Fixtures recessed in suspended ceilings where the space above the ceiling is either an air supply or return 
plenum shall conform to NEC Article 300-22.

R. Provide plaster frame for recessed light fixtures mounted in other than T-bar ceilings.  Verify mounting with 
architectural reflected ceiling plan before ordering light fixtures.

S. Fixtures for use in areas designated as damp locations shall be suitably gasketed to prevent the entrance of 
moisture.  Provide approved wire mesh screens for ventilation opening.  Dissimilar metals shall be separated 
by non-conductive material to prevent galvanic action.

T. Welding shall be done with electrodes and/or methods recommended by the manufacturers of the metals 
being welded.  Welds shall be continuous, except where spot welding is specifically permitted.  Welds 
exposed to view shall be ground flush and dressed smooth.  All welds on or behind surfaces which will be 
exposed to view shall be done so that finished surface will be free of imperfections such as pits, runs, 
splatter, cracks warping, dimpling, depressions or other forms of distortion or discoloration.  Remove weld 
spatter and welding oxides from all welded surfaces.

2.4 LED FIXTURES

A. All Luminaires

1. Comply with IES LM79 and IES LM80 LED product testing procedures, and DOH energy Star 
requirements.

2. Luminaires shall not draw power in the off state.  Luminaires with integral occupancy, motion, photo-
controls, or individually addressable fixtures with external control and intelligence are exempt from 
this requirement.  The power draw from such luminaires shall not exceed 0.5 watts when in the off 
state.

3. Color spatial uniformity shall be within .004 of CIE 1976 diagram.
4. Color maintenance over rated life shall be within .007 of CIE 1976.
5. Luminaires shall have a minimum CRI of 80.
6. Color shall fall within 200K of specified range.
7. LED modules shall be fully replaceable without replacing the fixture.
8. Luminaire manufacturers shall adhere to device manufacturer guidelines, certification programs, and 

test procedures for thermal management.
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9. LED package(s)/module(s)/array(s) used in qualified luminaires shall deliver at least 70% of initial 
lumens, when installed in-situ, for minimum of 35,000 hours.

10. All fixtures shown in the shower areas shall be shower and wet location rated.

B. Power Supplies and Drivers

1. Power Factor  0.90 or higher
2. Operating temperature:  minimum or -20ºF (129ºC) or below when used in luminaires intended for 

outdoor use.
3. Maximum driver case temperature not to exceed driver manufacturer recommended in-situ operation.
4. Output operating frequency:  120Hz.
5. Interference:  EMI and RFI compliant with FCC 47 CFR Part 15.
6. Total Harmonic Distortion Rating:  Less than 3 percent.
7. Meet electrical and thermal conditions as described in LM-80 Section 5.0.
8. Primary Current:  confirm primary current with Electrical Drawings.
9. Secondary Current:  Confirm secondary current specified by individual luminaire manufacturers.
10. Compatibility:  Certified by manufacturer for use with individually specified luminaire and 

individually specified control components.
11. Solid-state control components to be integral or external per each specified luminaire.  Remote 

control gear to be enclosed in Class 1, Class 2, or NEMA 3R enclosures as required.

C. Controller and Control System

1. System electronics driver / controller to use coordinated communication protocols:  DMX512, 0-10V, 
DALI, or proprietary as required.

2. Contractor to ensure that external control equipment is compatible with LED control requirements.
3. Provide connector types and wiring as appropriate for un-interrupted communication between 

devices, considering distance maximums, field obstructions, and accessibility.  Ensure that connection 
points are optically isolated for system noise reduction.

4. For control components that are part of overall area control system see electrical Dimming Controls 
specification.

5. For stand-alone controlled LED systems the Light Fixture Schedule.
6. Compatibility:  certified by manufacturer for use with individually specified luminaire and 

individually specified power supplies and/or drivers.

2.6 LAMPS

A. Lamp each fixture with the proper quantity of lamps of the type specified in the Light Fixture Schedule.

B. LED lamp manufacturer’s to meet the requirements of Section 2.11, LED Fixtures. Unless otherwise 
indicated, provide all other lamps manufactured by one of the following:

1. Osram/Sylvania
2. Philips
3. General Electric
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4. Ushio
5. Venture

C. All lamps of the same type are to be provided by the same manufacturer.

2.7 WIRING

A. All wiring shall be as required by code for fixture wiring.

B. All flexible cord wiring between fixture components or to electrical receptacles and not in wireways shall 
have a minimum temperature rating of 105 degrees Celsius.

C. Cords shall be fitted with proper strain reliefs and watertight entries where required by application.

D. No internal wiring shall be visible at normal viewing angles.

E. For Tandem Wired fixtures in continuous rows and where required on Electrical Drawings or in the Light 
Fixture Schedule, supply ballasts and wiring to control all inboard lamps together and all outboard lamps 
together.

2.8 LIGHTING FIXTURE SUPPORT COMPONENTS

A. Comply with Section pertaining to General Electrical Provisions, paragraph entitled Equipment anchorage, 
Support, Seismic Restraint, and Bracing for fixture support and bracing.

B. Where the ceiling is of insufficient strength to support the weight of the lighting fixtures, provide additional 
framing from building structure to support luminaires as required.  Do not support fixtures from ceiling T-
Bar system.

C. Single-Stem Hangers shall be ½ –inch (13-mm) steel tubing with swivel ball fitting and ceiling canopy.  
Finish shall be the same as the luminaire.

D. Twin-Stem Hangers shall be two, ½ inch (13-mm) steel tubes with single canopy arranged to mount a single 
fixture.  Finish shall be the same as the luminaire.

E. Rod hangers shall be 3/16-inch (5-mm) minimum diameter, cadmium-plated threaded steel rod.

F. Wires shall be ASTM A 641/A 641M, Class 3, soft temper, zinc coated steel, 12 gauge (2.68-mm).

G. Wires for humid spaces shall be ASTM A 580/A 580M, composition 302 or 304, annealed stainless steel, 12 
gauge (2.68-mm).

H. Hook Hangers shall be integrated assembly matched to fixture and line voltage and equipped with threaded 
attachment, cord, and locking-type plug.

I. Aircraft Cable Support shall use cable anchorages, and intermediate supports recommended by fixture 
manufacturer.

J. Hangers for Pendant Industrial Fixtures shall be heavy duty No. 8 jack chain with hangers, “S” 
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hooks, mounting, straps, and all required accessories for complete installation.

PART 3 - EXECUTION

3.1 GENERAL

A. Install interior building light fixtures in accordance with manufacturer's written instructions, applicable 
requirements of NEC, NEMA standards, and NECA's "Standards of Installation", and in compliance with 
recognized industry practices to ensure that products fulfill requirements.

3.2 INSTALLATION

A. Fixtures:  Set level, plumb, and square with ceiling and walls, and secure according to manufacturer’s written 
instructions and approved submittal materials.  Install lamps in each fixture.

B. Temporary Lighting:  If it is necessary, and approved by Architect, to use permanent luminaires for 
temporary lighting, install and energize the minimum number of luminaires necessary.  When construction is 
sufficiently complete, remove the temporary luminaires, disassemble, clean thoroughly, install new lamps, 
and reinstall.

C. Remote Mounting of Ballasts:  Distance between the ballast and fixture shall not exceed that recommended 
by ballast manufacturer.  Verify, with ballast manufacturers, maximum distance between ballast and 
luminaire.

D. Mounting height indicated in drawings from finished floor to bottom of pendant light fixture or to the center 
of the outlet box for all mounted light fixtures unless otherwise noted.  Verify mounting heights with 
Architect and Lighting Designer/Engineer.

E. Mounting height may also be indicated as the length of the pendant below finished ceiling.

F. Provide all necessary hanging or mounting devices and accessories for all fixtures.  Verify the types needed 
for various ceiling conditions.  Plaster rings shall be provided where required.

G. Verify weight and mounting method of all fixtures prior to ordering and provide suitable support.  
Coordinate with General Contractor for fixtures that require additional blocking or support.  Fixture 
mounting assemblies shall comply with all local seismic codes and regulations.

H. Refer to architectural reflected ceiling plans for coordination of light fixture locations with mechanical and 
fire safety equipment.  Where conflicts occur, coordinate with Architect and Lighting Designer/Engineer 
prior to installing any of the systems.

I. In accessible suspended ceilings, fixture wiring connection, including equipment grounding conductor, is to 
be through use of 72-inch flexible conduit from a rigidly supported junction box.

J. Wire per requirements of branch circuit installation. Properly ground each fixture.
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K. Light fixtures located in recessed ceilings with a fire resistive rating of 1 hour or more shall be enclosed in an 
approved fire resistive rated box equal to that of the ceiling.

L. Install fixtures with vent holes free of air blocking obstacles.

M. Contractor shall be responsible for adjusting aperture flanges or rings on all recessed fixtures to be flush with 
the finished ceiling.  Fixture trim shall completely conceal ceiling opening.

N. Adjust variable position lampholders for proper lamp position prior to fixture installation.

3.3 FIXTURE SUPPORT

A. Comply with specifications section describing General Electrical Provisions, paragraph entitled Equipment 
anchorage, Support Seismic Restraint, and Bracing for fixture support and bracing.

B. Provide all necessary hanging or mounting devices for all fixtures, verify the type needed for various ceiling 
conditions.  Plaster rings shall be provided where required.

C. Ceiling Fixture Support:  Where ceiling is of insufficient strength to support weight of light fixtures installed, 
provide additional framing from building structure to support as required.

D. Lay-in Ceiling Lighting Fixtures Supports:  Use grid as a support element.

1. Install ceiling support system rods or wires, independent of the ceiling suspension devices, for each 
fixture.  Locate not more than 6 inches (150 mm) from lighting fixture corners.

2. Electrical Contractor is to provide and install locking clips for all fixtures installed in suspended 
ceilings that are UL listed for the application.  The locking clip is to be attached to the fixture with a 
sheet metal screw or similar device and secured to the main or supporting T-bar runner to guarantee a 
secure installation.  Clips shall be located at or near fixture corners.

3. Fixtures of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling plans or center in 
acoustical panel, and support fixtures independently with at least two 3/4-inch (20-mm) metal 
channels spanning and secured to ceiling tees.

4. Install at least one independent support rod or wire from structure to a tab on lighting fixture.  Wire or 
rod shall have breaking strength of the weight of fixture at a safety factor of 3.

E. Suspended Lighting Fixture Support:

1. Pendants and Rods:  Where longer than 48 inches (1200 mm), brace to limit swinging.
2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers.
3. Brace suspended luminaires installed near ducts or other elements so that they do not swing into 

obstructions.
4. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod for suspension for 

each unit length of fixture chassis, including one at each end.
5. Do not use grid as support for pendant luminaires.  Connect support wires or rods to building 

structure.

F. Provide two slack No. 9 safety wire hangers or threaded rods for each recessed mounted fixture.  
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Secure form opposite corners of each fixture and fasten to structure above, independent of ceiling system.  
Locate supports not more than 6 inches from fixture corners.

G. Metal decking shall not be pierced for luminaire support.

H. Wall mounted light fixtures shall be supported from four-square outlet box plaster ring and from wall at non-
feed end with two 1/4 –inch toggle bolts for gypsum board walls or 1/4 –inch bolts to pre-set inserts for 
concrete wall.

3.4 IDENTIFICATION

A. Install labels with panel and circuit numbers on concealed junction and outlet boxes.  Comply with 
requirements for identification specified in Section 260553 "Identification for Electrical Systems."

3.5 LED FIXTURES

A. Adhere to manufacturer’s installation guidelines regarding proper thermal management.

3.6 LIGHTING CONTROL

A. Provide branch circuiting in coordination with lighting control requirements of specification section 
describing Lighting Control Equipment and as indicated on Electrical Drawings.

3.7 PROTECTION, CLEANING AND ADJUSTING

A. Protect installed and non-installed fixtures from damage during construction period.

B. Remove protective plastic covers from light fixtures and fixture diffusers only after construction work, 
painting and clean-up are completed.  Remove, clean and reinstall all dirty lamps, reflectors and diffusers.

C. Clean fixtures internally and externally after installation.  Use methods and materials recommended by 
manufacturer for cleaning Alzak reflectors and other surfaces.

D. Make final adjustment of aimable light fixtures and adjustable light settings under the direction of the 
Lighting Designer during a scheduled period of time prior to the completion of the project, after normal 
business hours if required.  Include all equipment and personnel expenses including overtime required for 
focusing.

E. Fixtures, reflectors, and accessories which are damaged, blemished or impregnated with fingerprints shall be 
replaced at the contractor’s expense.  All finishes shall be unmarred upon project completion.

3.8 FIELD QUALITY CONTROL

A. Coordinate all testing procedures and schedule with the specification section describing Commissioning 
Agent – Demonstration and Training.  All testing is to be documented with test procedures, results and 
initials of witnessing personnel and submitted to Commissioning Agent.

B. Coordinate inspection and testing of Light Fixtures with specification section describing – 
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Lighting Control Equipment.

C. Inspect each installed fixture for damage.  Replace damaged fixtures and components.

D. Replace all burned out lamps or inoperative lamps at the end of construction prior to Owner occupancy.

E. Advance Notice:  Give dates and times for field tests.

F. Provide instruments to make and record test results.

G. Test as follows:

1. Verify proper operation, switching and phasing of each fixture after installation.
2. Emergency Lighting:  Interrupt electrical supply to demonstrate proper operation.  Verify normal 

transfer to generator and retransfer to normal.
3. Prepare a written report of tests, inspections, observations, and verifications indicating and 

interpreting results.  If adjustments are made to the lighting system, retest to demonstrate compliance 
with standards.

H. Malfunctioning Fixtures and Components: Replace or repair, then retest.  Repeat procedure until unit 
operates properly.

3.9 SPARE PARTS

A. Acrylic Diffusers:  Provide a spare acrylic diffusers and/or glass for each light fixture type and one for each 
additional unit for each 10 fixtures.  The quantity of any single type need not exceed 10.

END OF SECTION
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER 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 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Building wires and cables rated 600 V and less.  
2. Connectors, splices, and terminations rated 600 V and less.

1.3 SUBMITTALS

A. Action submittals

Product Data: For each type of product.

B. Information Submittals:

1. Qualification Data: For testing agency.
2. Field quality-control reports.

1.4 QUALITY ASSURANCE

A. Testing Agency Qualifications: Member company of NETA or an NRTL..

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

PART 2 - PRODUCTS

2.1 CODUCTORS AND CABLES

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

1.         Alpha Wire Company. 

2.          Belden Inc. 

3.          Cerro Wire LLC. 
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4.          Encore Wire Corporation. 

5.          General Cable; General Cable Corporation. 

6.          Senator Wire & Cable Company. 

7.          Southwire Company.

B. Copper Conductors: Comply with NEMA WC 70 / ICEA S-95-658.

C. Conductor Insulation: Comply with NEMA WC 70 / ICEA S-95-658 for Type THHN/THWN-2 and 
Type XHHW-2.

D. Multi-conductor Cable: Comply with NEMA WC 70 / ICEA S-95-658 for metal-clad cable, Type 
MC and Type SO with ground wire.

2.2 CONNECTORS AND SPLICES

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
1.       3M. 
2.       AFC Cable Systems, Inc. 
3.       Gardner Bender. 
4.       Hubbell Power Systems, Inc. 
5.       Ideal Industries, Inc. 
6.       ILSCO. 
7.       NSi Industries LLC. 
8.       O-Z/Gedney; a brand of Emerson Industrial Automation. 
9.       Tyco Electronics Corp.

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

2.3 SYSTEM DESCRIPTION

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application

B. Comply with NFPA 70.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS

A. Provide conductors in sizes shown on the plans and as specified below.

B. Feeders: Copper Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
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C. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS

A. Provide insulation type as specified below, color-coded as specified in Section 260553 
“Identification for Electrical Systems.”

B. Service Entrance:  Type XHHW-2.  All shall be single conductors in raceway.

C. Exposed Feeders:  Type THHN/THWN-2 for No. 1 AWG and smaller; Type XHHW-2 for No. 1/0 
AWG and larger.  All shall be single conductors in raceway.

D. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN/THWN-2 for No. 
1 AWG and smaller; Type XHHW-2 for No. 1/0 AWG and larger.  All shall be single conductors in 
raceway.

E. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type XHHW-2.  All 
shall be single conductors in raceway.

F. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN/THWN-2 for No. 1 AWG and 
smaller; Type XHHW-2 for No. 1/0 AWG and larger.  All shall be single conductors in raceway.

G. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2 for No. 1 
AWG and smaller; Type XHHW-2 for No. 1/0 AWG and larger.  All shall be single conductors in 
raceway.

H. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: Type XHHW-2.  
All shall be single conductors in raceway.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A. All cables and conductors shall be concealed inside conduits and conduits shall be surface mounted 
on existing walls.

B. Complete raceway installation between conductor and cable termination points according to 
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and 
cables.

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

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not 
damage cables or raceway.
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E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members and 
follow surface contours where possible.

F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

3.4 CONNECTIONS

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

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

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 mm) of slack.

3.5 IDENTIFICATION

A. Identify and color-code conductors and cables according to Section 260553 "Identification for 
Electrical Systems."

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

3.6 FIRESTOPPING

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly.

3.7 TRADE CONTRACTOR’S QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

B. Perform tests and inspections

1. After installing conductors and cables and before electrical circuitry has been energized, test 
service entrance and feeder conductors for compliance with requirements.

2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance 
Testing Specification. Certify compliance with test parameters.

3. Infrared Scanning: After Substantial Completion, but not more than 60 days after Final 
Acceptance, perform an infrared scan of each splice in conductors No. 3 AWG and larger. 
Remove box and equipment covers so splices are accessible to portable scanner. Correct 
deficiencies determined during the scan. 



SLCDA-GSA  NOAA-NWS BUILDING TI RENOVATIONS        MHTN PROJECT NO. 2023573
CONSTRUCTION DOCUMENTS – BID SET                                                 02 MAY 2024

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 260519 - 5

 
.a.        Instrument: Use an infrared scanning device designed to measure temperature or to 

detect significant deviations from normal values. Provide calibration record for 
device. 

b.    Record of Infrared Scanning: Prepare a certified report that identifies splices       checked 
and that describes scanning results. Include notation of deficiencies detected, 
remedial action taken, and observations after remedial action

C. Test and Inspection Reports: Prepare a written report to record the following: 

1.       Procedures used. 

2.   Results that comply with requirements. 

3.        Results that do not comply with requirements and corrective action taken to   achieve 
compliance with requirements.

D. Cables will be considered defective if they do not pass tests and inspections.  All defective cables 
shall be replaced at the Contractor’s expense.

END OF SECTION 
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes grounding and bonding systems and equipment, plus the following special 
applications.

1. Underground distribution grounding.
2. Ground bonding common with lightning protection system.
3. Foundation steel electrodes.

1.3  SUBMITTALS

A. Action Submittals:

1.        Product Data: For each type of product indicated.

B. Informational Submittals

1.       Qualification Data: For testing agency and testing agency's field supervisor.

2.   Field quality-control reports.

          a.    Test procedures and testing equipment used.

          b.    Test results that comply with requirements.

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

C. Closeout Submittals

1.    As-Built Data: Plans showing dimensioned as-built locations of grounding features   
specified   in "Field Quality Control" Article, including the following:

         a.    Ground rods.
         b.    Grounding arrangements and connections for separately derived systems.
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2.      Operation and Maintenance Data: For grounding to include in emergency, operation, and   
maintenance manuals.

                    a. In addition to items specified in Section 017823 "Operation and Maintenance Data,"    
include the following:

                   1)       Instructions for periodic testing and inspection of grounding features at test 
wells based on NFPA 70B.

                                a) Tests shall determine if ground-resistance or impedance values remain 
within specified maximums, and instructions shall recommend corrective 
action if values do not.

                                b) Include recommended testing intervals.

1.4 TRADE CONTRACTOR’S QUALITY ASSURANCE

A. Testing Agency Qualifications: Member company of NETA or an NRTL.

1.        Testing Agency's Field Supervisor: Certified by NETA or NICET to supervise on-site 
testing.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application.

C. Comply with UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1. Burndy; Part of Hubbell Electrical Systems.
2.        ERICO International Corporation.
3.        Fushi Copperweld Inc.
4. Galvan Industries, Inc.; Electrical Products Division, LLC.
5. Harger Lightning & Grounding.
6. ILSCO.
7. O-Z/Gedney; a brand of Emerson Industrial Automation.
8. Thomas & Betts Corporation, a Member of the ABB Group.
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2.2 SYSTEM DESCRIPTION

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application.

B. Comply with UL 467 for grounding and bonding materials and equipment.

2.3 CONDUCTORS

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction.

B. Bare Copper Conductors:
1. Solid Conductors: ASTM B 3.
2. Stranded Conductors: ASTM B 8.
3. Tinned Conductors: ASTM B 33.
4. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in 

diameter.
5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
6. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches (41 mm) wide and 1/16 inch (1.6 mm) thick.
7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

C. Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches (6.3 by 100 
mm) in cross section, with 9/32-inch (7.14-mm) holes spaced 1-1/8 inches (28 mm) apart. 
Stand-off insulators for mounting shall comply with UL 891 for use in switchboards, 600 V and 
shall be Lexan or PVC, impulse tested at 5000 V.

2.4 CONNECTORS

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected.

B. Bolted Connectors for Conductors and Pipes: Copper or copper alloy.

C. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions.

D. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless exothermic-type wire 
terminals, and long-barrel, two-bolt connection to ground bus bar.
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2.5 GROUNDING ELECTRODES

A. Ground Rods:
1. Material:  Stainless steel.
2. Diameter:  3/4 inch (19 mm).
3. Rods shall be not less than 120 inches (3050 mm) long.

PART 3 - EXECUTION

3.1 APPLICATIONS

A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for 
No. 6 AWG and larger unless otherwise indicated.

B. Underground Grounding Conductors: Install bare copper conductor, No. 2/0  AWG minimum.

1. Bury at least 24 inches (600 mm) below grade.

C. Isolated Grounding Conductors: Green-colored insulation with more than one continuous 
yellow stripe. On feeders with isolated ground, identify grounding conductor where visible to 
normal inspection, with alternating bands of green and yellow tape, with at least three bands of 
green and two bands of yellow.

D. Grounding Bus: Install in electrical equipment rooms, in rooms housing service equipment, and 
elsewhere as indicated.

1. Install bus horizontally, on insulated spacers 2 inches (50 mm) minimum from wall, 6 
inches (150 mm) above finished floor unless otherwise indicated.

2. Grounding bus shall be installed exposed on wall.

E. Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
2. Underground Connections: Welded connectors except at test wells and as otherwise 

indicated.
3. Connections to Structural Steel: Welded connectors.

3.2 GROUNDING AT THE SERVICE

A. Equipment grounding conductors and grounding electrode conductors shall be connected to the 
ground bus. Install a main bonding jumper between the neutral and ground bus.  Locate main 
bonding jumper at service entrance equipment for testing purposes.
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3.3 GROUNDING SEPARATELY DERIVED SYSTEMS

A. Generator: Install grounding electrode(s) at the generator location. The electrode shall be 
connected to the equipment grounding conductor and to the frame of the generator.

3.4 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS

A. Comply with IEEE C2 grounding requirements.

B. Pad-Mounted Transformers, Switches and Utility Vaults: Ground per Rocky Mountain Power 
Company standards.

3.5 EQUIPMENT GROUNDING

A. Install insulated equipment grounding conductors with all feeders and branch circuits.

B. Install insulated equipment grounding conductors with the following items, in addition to those 
required by NFPA 70:

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.
7. Armored and metal-clad cable runs.
8. X-Ray Equipment Circuits: Install insulated equipment grounding conductor in circuits 

supplying x-ray equipment.

3.6 INSTALLATION

A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise 
indicated or required by Code. Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage.

B. Ground Rods: Drive rods until tops are 2 inches (50 mm) below finished floor or final grade 
unless otherwise indicated.

1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated. Make connections without exposing steel or damaging coating if 
any.

C. Jumpers: Install in locations accessible for inspection and maintenance except where routed 
through short lengths of conduit.
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1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate 
any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install 
bonding so vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection 
is required, use a bolted clamp.

D. Grounding and Bonding for Piping:

1. Metal Water Service Pipe: Install 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; 
use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one of 
the lug bolts of the flange. Where a dielectric main water fitting is installed, connect 
grounding conductor on street side of fitting. Bond metal grounding conductor conduit or 
sleeve to conductor at each end.

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water 
meters. Connect to pipe with a bolted connector.

3. Bond each aboveground portion of gas piping system downstream from equipment 
shutoff valve.

E. Grounding for Steel Building Structure: Install a driven ground rod at base of each corner 
column and at intermediate exterior columns at distances not more than 60 feet (18 m) apart.

3.7 TRADE CONTRACTOR’S QUALITY CONTROL

A. Perform tests and inspections.

B. Tests and Inspections:

1.    After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements.

2.      Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's 
written instructions.

3. Test completed grounding system at each location where a maximum ground-resistance     
level is specified, at service disconnect enclosure grounding terminal and at ground test 
wells. Make tests at ground rods before any conductors are connected.

           a.  Measure ground resistance no fewer than two full days after last trace of precipitation 
and without soil being moistened by any means other than natural drainage or 
seepage and without chemical treatment or other artificial means of reducing natural 
ground resistance.

           b. Perform tests by fall-of-potential method according to IEEE 81.
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4.      Prepare dimensioned Drawings locating each test well, ground rod and ground-rod 
assembly, and other grounding electrodes. Identify each by letter in alphabetical order, 
and key to the record of tests and observations. Include the number of rods driven and 
their depth at each location, and include observations of weather and other phenomena 
that may affect test results. Describe measures taken to improve test results

C. Grounding system will be considered defective if it does not pass tests and inspections.

D. Perform tests and inspection reports.

E. Report measured ground resistances that exceed the following values:

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:  5 ohms.

2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA:  5 ohms.

3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms.

4. Power Distribution Units or Panelboards Serving Electronic Equipment:  3 ohm(s).

5. Substations and Pad-Mounted Equipment:  5 ohms.

6. Vault Grounds:  5 ohms.

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

3.8 OWNERS’S QUALITY ASSURANCE

A. Owner’s independent commissioning and witnessing agency will provide the following 
witnessing and/or review services:

1 . Witness all grounding tests for completed system, at locations indicated above.

2. Review all grounding test and inspection reports.

END OF SECTION 260526
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Hangers and supports for electrical equipment and systems

B. Related Sections include the following:

1. Section 260548 "Seismic Controls for Electrical Systems" for products and installation 
requirements necessary for compliance with seismic criteria.

1.3 DEFINITIONS

A. EMT: Electrical metallic tubing.

B. IMC: Intermediate metal conduit.

C. RMC: Rigid metal conduit.

1.4 PERFORMANCE REQUIREMENTS

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

B. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads required 
for this Project by applicable Code.

1.5  SUBMITTALS

A. Action Submittals

1. Product data:  Illustrate and indicate style, material, strength, fastening provision, and 
finish for each type and size of electrical support and seismic-restraint component used.
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2.      Performance Based Design Submittal:  Signed and sealed by a qualified professional 
engineer registered in the state of Utah. Show fabrication and installation details and 
include calculations for the following; include Product Data for components:

           a. Trapeze hangers.
           b. Metal framing systems.
           c. Equipment supports.
3.      Submit an electronic file in format able to be scaled and combined with other similar 

files, of the bracing and hanging point loads to the Structural Engineer of Record for 
review.  The point loads shall indicate magnitude, direction, type of load (dead, live, 
seismic, etc.) and be keyed to the method of attachment details.

B. Information Submittals
1. Qualification Data: For professional engineer.
2. Welding certificates.

1.6 TRADE CONTRACTOR’S QUALITY ASSURANCE

A. Testing Agency Qualifications: An independent agency, with the experience and capability to 
conduct the testing indicated, that is a Nationally Recognized Testing Laboratory as defined by 
OSHA in 29 CFR 1910.7 and that is acceptable to authorities having jurisdiction.

B. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel."

C. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field 
assembly.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Allied Tube & Conduit; a part of Atkore International.
b. Cooper B-Line, Inc.; a division of Cooper Industries.
c. ERICO International Corporation.
d. Flex-Strut Inc.
e. GS Metals Corp.
f. G-Strut.
g. Haydon Corporation.
h. Metal Ties Innovation.
i. Thomas & Betts Corporation, a Member of the ABB Group.
j. Unistrut; an Atkore International company.
k. Wesanco, Inc.

2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to 
MFMA4.
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3. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating 
applied according to MFMA-4.

4. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA4.
5. Channel Dimensions: Selected for applicable load criteria.

B. Nonmetallic Slotted Support Systems: Structural-grade, factory-formed, glass-fiber-resin 
channels and angles with 9/16-inch- (14-mm) diameter holes at a maximum of 8 inches (200 
mm) o.c., in at least 1 surface.

1.  Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Allied Tube & Conduit; a part of Atkore International.
b. Cooper B-Line, Inc.; a division of Cooper Industries.
c. Fabco Plastics Wholesale Limited.
d. G-Strut.
e. Haydon Corporation.
f. Seasafe, Inc.; AMICO, a Gibraltar Industries Company.

2. Fittings and Accessories: Products of channel and angle manufacturer and designed for 
use with those items.

3. Fitting and Accessory Materials: Same as channels and angles.

4. Rated Strength: Selected to suit applicable load criteria.

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

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

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

F. Structural Steel for Fabricated Supports and Restraints: ASTM A36/A36M steel plates, shapes, 
and bars; black and galvanized.

G. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their 
supports to building surfaces include the following:
1. Power-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement 

concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used.  Refer to Section 036510 
“PostInstalled Anchors” for additional requirements.

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in 
hardened portland cement concrete with tension, shear, and pullout capacities appropriate 
for supported loads and building materials in which used. Refer to Section 036510 
“PostInstalled Anchors” for additional requirements.

3. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS 
Type 18; complying with MFMA-4 or MSS SP-58.
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5.      Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for 
attached structural element.

6. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.
7. Toggle Bolts: All-steel springhead type.
8. Hanger Rods: 
          a. Interior - threaded carbon steel.

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

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

PART 3 - EXECUTION

3.1 APPLICATION

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

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for 
EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch (6 mm) in 
diameter.

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

1. Secure raceways and cables to these supports with single-bolt conduit clamps using 
spring friction action for retention in support channel.

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 11/2-
inch and smaller raceways serving branch circuits and communication systems above suspended 
ceilings and for fastening raceways to trapeze supports.

3.2 SUPPORT INSTALLATION

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

B. Strength of Support Assemblies: Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits. 
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb (90 kg).

C. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code:
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1. To Existing Concrete: Expansion anchor fasteners.

           a.  Instead of expansion anchors, power-actuated driven threaded studs provided with 
lock washers and nuts may be used.

2. To Steel:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.

3. To Light Steel: Sheet metal screws.

4.      Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, 
panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate by means 
that meet seismic-restraint strength and anchorage requirements.

D. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for 
reinforcing bars, post-tension cables, mechanical piping, etc. in concrete slabs.

E. Do not use post-installed anchors or fasteners in post tensioned slabs and beams without prior 
approval from the Engineer.  Raceways shall be supported via attachment to concrete inserts.

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment.

B. Field Welding: Comply with AWS D1.1/D1.1M.

3.4 PAINTING

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately 
after erecting hangers and supports. Use same materials as used for shop painting. Comply with 
SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05 
mm).

B. Touchup: Comply with requirements in Section 099113 "Exterior Painting" and Section 099123 
"Interior Painting" for cleaning and touchup painting of field welds, bolted connections, and 
abraded areas of shop paint on miscellaneous metal.

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A780.

END OF SECTION 
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Metal conduits and fittings.
2. Surface raceways.
3. Boxes, enclosures, and cabinets.

B. Related Requirements:

1. Section 260543 "Underground Ducts and Raceways for Electrical Systems" for exterior 
ductbanks, manholes, and underground utility construction.

1.3 DEFINITIONS

A. ARC: Aluminum rigid conduit.

B. EMT: Electrical Metal Tubing

C. FMC: Flexible metal conduit.

D. GRC: Galvanized rigid steel conduit.

E. IMC: Intermediate metal conduit.

F. RNC: Rigid Nonmetallic conduit.

G. IMC: Intermediate metal conduit.

H. LFMC: Liquid-tight flexible metal conduit.

1.4 SUBMITTALS

A. Action Submittals:
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1. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets.

2. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and 
attachment details.

3.      Samples: For wireways and surface raceways and for each color and texture specified, 12 
inches (300 mm) long.

B. Informational Submittals:

1.   Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items 
are shown and coordinated with each other, using input from installers of items involved:

        a. Structural members in paths of conduit groups with common supports.

        b. HVAC and plumbing items and architectural features in paths of conduit groups with 
common supports.

2.      Qualification Data: For professional engineer.

3.    Seismic Qualification Certificates: For enclosures, cabinets, and conduit racks and their 
mounting provisions, including those for internal components, from manufacturer.

          a. Basis for Certification: Indicate whether withstand certification is based on actual test 
of assembled components or on calculation.

          b. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 
locate and describe mounting and anchorage provisions.

          c. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements.

          d. Detailed description of conduit support devices and interconnections on which the 
certification is based and their installation requirements.

          4.       Source quality-control reports.

1.5 TRADE CONTRACTOR’S QUALITY ASSURANCE

A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.

1.6  FIELD CONDITIONS

A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities occupied 
by Owner or others unless permitted under the following conditions, and then only after arranging 
to provide temporary electrical service according to requirements indicated:
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1 .Notify OAR no fewer than seven days in advance of proposed interruption of electrical service.

2. Do not proceed with interruption of electrical service without OAR’s written permission.

PART 2 - PRODUCTS

2.1 METAL CONDUITS, TUBING AND FITTINGS

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

1. Allied Tube & Conduit; a part of Atkore International.
2. Anamet Electrical, Inc.
3. Electri-Flex Company.
4. FSR Inc.
5. O-Z/Gedney; a brand of Emerson Industrial Automation.
6. Republic Conduit.
7. Robroy Industries.
8. Southwire Company.
9. Western Tube and Conduit Corporation.
10. Wheatland Tube Company.

B. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and application.

C. GRC: Comply with ANSI C80.1 and UL 6.

D. IMC: Comply with ANSI C80.6 and UL 1242.

E. PVC-Coated Steel Conduit: PVC-coated rigid steel conduit.
1 .Comply with NEMA RN 1.
2. Coating Thickness: 0.040 inch (1 mm), minimum.

F. EMT: Comply with ANSI C80.3 and UL 797.

G. FMC: Comply with UL 1; zinc-coated steel.

H. LFMC: Flexible steel conduit with PVC jacket and complying with UL360.

I. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
1.  Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and NFPA70.
2.        Fittings for EMT:
           a. Material:  Steel.
           b. Type:  compression.
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3.  Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated for 
environmental conditions where installed, and including flexible external bonding jumper.

4.  Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch (1 mm),   
with overlapping sleeves protecting threaded joints.

J. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities 
having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect 
threaded conduit joints from corrosion and to enhance their conductivity.

2.2 BOXES, ENCLOSURES, AND CABINETS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
1.        Cooper Technologies Company.
2. EGS/Appleton Electric.
3. Erickson Electrical Equipment Company.
4. Hoffman; a brand of Pentair Equipment Protection.
5. Hubbell Incorporated.
6. Kraloy.
7. O-Z/Gedney; a brand of Emerson Industrial Automation.
8. RACO; Hubbell.
9. Robroy Industries.

B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets 
installed in wet locations shall be listed for use in wet locations.

C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, with 
gasketed cover.

E. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

F. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, 
galvanized, cast iron with gasketed cover.

G. Box extensions used to accommodate new building finishes shall be of same material as recessed 
box.

H. Device Box Dimensions:  4 inches square by 2-1/8 inches deep (100 mm square by 60 mm deep).

I. Gangable boxes are allowed.

J.  Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 with continuous-hinge 
cover with flush latch unless otherwise indicated.

    1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
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    2. Nonmetallic Enclosures:  Plastic.
    3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Indoors: Apply raceway products as specified below unless otherwise indicated:
1. Exposed conduit, installed above 72 inches above finished floor and not subject to physical 

damage:  EMT.
2. Exposed conduit installed at or below 72 inches above finished floor, or otherwise subject 

to physical damage:  GRC.
3. Concealed in Ceilings and Interior Walls and Partitions:  EMT.
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet 
locations.

5. Damp or Wet Locations:  GRC.
6. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless steel 

in kitchens and damp or wet locations.

B. Minimum Raceway Size:
1. Above grade: 3/4-inch trade size.
2. Below slab-on-grade or below grade: 1-inch trade size.

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

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless 
otherwise indicated. Comply with NEMA FB 2.10.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this type 
of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after installing 
conduits and fittings. Use sealant recommended by fitting manufacturer and apply in 
thickness and number of coats recommended by manufacturer.

3. EMT: Use compression, fittings. Comply with NEMA FB 2.10.
4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with 

NEMA FB 2.20.

D. Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum 
raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.

E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

F. Install surface raceways only where indicated on Drawings.

G. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F (49 deg C). 
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3.2 INSTALLATION

A.   Comply with NECA 1 and NECA 101 for installation requirements except where requirements on 
Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. Comply 
with NFPA 70 limitations for types of raceways allowed in specific occupancies and number of 
floors.

B.    Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot water 
pipes. Install horizontal raceway runs above water and steam piping. 

C.       Complete raceway installation before starting conductor installation.

D.    Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"   for 
hangers and supports.

E.    Install no more than the equivalent of four 90-degree bends in any conduit run except for control 
wiring conduits, for which fewer bends are allowed. Support within 12 inches (300 mm) of 
changes in direction.

F.    Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.  
Install conduits parallel or perpendicular to building lines.

G.    On CMU walls in non-public spaces, run conduit exposed along CMU walls.

H.    On CMU walls in service and maintenance areas (electrical rooms, mechanical rooms, etc.) run 
conduit exposed along CMU walls.

I.    Support conduit within 12 inches (300 mm) of enclosures to which attached.

J.    Raceways Embedded in Slabs:

1.       Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles to main 
reinforcement. Where at right angles to reinforcement, place conduit close to slab support. 
Secure raceways to reinforcement at maximum 10-foot (3-m) intervals.

2.       Arrange raceways to cross building expansion joints at right angles with expansion fittings.
3.       Arrange raceways to keep a minimum of 2 inches (50 mm) of concrete cover in all 

directions.
4.       Do not embed threadless fittings in concrete unless specifically approved by Architect for 

each specific location.
5.       Change from ENT to GRC or IMC before rising above floor.
6.       Install conduits as close as practical to the middle of the slab. Do not install conduits of 

diameter greater than 1/3 of the slab thickness. Space conduits not less than 3 diameters on 
centers, except at stub-up locations. 

      L.       Stub-ups to Above Recessed Ceilings:
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1.     Use EMT, IMC, or GRC for raceways.
2.     Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in 

an enclosure.

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

N.    Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive compound 
prior to assembly.

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

P.    Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or 
cabinets. Install bushings on conduits up to 1-1/4-inch (35mm) trade size and insulated throat 
metal bushings on 1-1/2-inch (41-mm) trade size and larger conduits terminated with locknuts. 
Install insulated throat metal grounding bushings on service conduits.

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

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

S.   Cut conduit perpendicular to the length. For conduits 2-inch (53-mm) trade size and larger, use 
roll cutter or a guide to make cut straight and perpendicular to the length.

T.    Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not 
less than 200-lb (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each end of 
pull wire. Cap underground raceways designated as spare above grade alongside raceways in use.

U.    Surface Raceways:

1.      Install surface raceway with a minimum 2-inch (50-mm) radius control at bend points.
2.      Secure surface raceway with screws or other anchor-type devices at intervals not exceeding 

48 inches (1200 mm) and with no less than two supports per straight raceway section. 
Support surface raceway according to manufacturer's written instructions. Tape and glue 
are not acceptable support methods.

V.    Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with 
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 according to NFPA 70.
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W.    Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or 
boxes are between the seal and the following changes of environments. Seal the interior of all 
raceways at the following points:

1.       Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces.

2.       Where an underground service raceway enters a building or structure.
3.       Where otherwise required by NFPA 70.
4.       Install conduit penetrations of building walls as specified in Section 260545 "Sleeves and 

Sleeve Seals for Electrical Raceways and Cabling."

X.    Comply with manufacturer's written instructions for solvent welding RNC and fittings.

Y.    Expansion-Joint Fittings:

1.       Install in each run of aboveground RNC that is located where environmental temperature 
change may exceed 30 deg F (17 deg C) and that has straight-run length that exceeds 25 
feet (7.6 m). Install in each run of aboveground GRC and EMT conduit that is located 
where environmental temperature change may exceed 100 deg F (55 deg C) and that has 
straight-run length that exceeds 100 feet (30 m).

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

a.     Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F (70 deg C) 
temperature change.

b.     Outdoor Locations Exposed to Direct Sunlight:  155 deg F (86 deg C) temperature 
change.

c.     Indoor Spaces Connected with Outdoors without Physical Separation:  125 deg F (70 
deg C) temperature change.

3.       Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot of 
length of straight run per deg F (0.06 mm per meter of length of straight run per deg C) of 
temperature change for PVC conduits. Install fitting(s) that provide expansion and 
contraction for at least 0.000078 inch per foot of length of straight run per deg F (0.0115 
mm per meter of length of straight run per deg C) of temperature change for metal conduits.

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

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

Z.   Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches (1830 
mm) of flexible conduit for recessed and semi-recessed luminaires, equipment subject to 
vibration, noise transmission, or movement; and for transformers and motors.

1.        Use LFMC in damp or wet locations subject to severe physical damage.
2.        Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.
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AA.    Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually 
indicated, give priority to ADA requirements. Install boxes with height measured to center of box 
unless otherwise indicated.

BB.    Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a 
rain-tight connection between box and cover plate or supported equipment and box.

CC.    Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 
vertical channel.

DD.    Locate boxes so that cover or plate will not span different building finishes.

EE.    Support boxes of three gangs or more from more than one side by spanning two framing mem 
bers or mounting on brackets specifically designed for the purpose.

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

GG.    Set metal floor boxes level and flush with finished floor surface.

HH.    Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.

3.3 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with 
requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."

3.4 FIRESTOPPING

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. 

3.5 PROTECTION

A. Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
2. Repair damage to PVC coatings or paint finishes with matching touchup coating 

recommended by manufacturer.

END OF SECTION 
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SECTION 260548 - SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Restraint channel bracings. 
2. Restraint cables. 
3. Seismic-restraint accessories. 
4. Mechanical anchor bolts. 
5. Adhesive anchors (Epoxy anchors). 

B.      Related Requirements: 

1. Section 260529 "Hangers and Supports for Electrical Systems" for commonly used 
electrical supports and installation requirements. 

1.3 DEFINITIONS 

A. IBC: International Building Code, 2012 edition. 

B. ICC-ES: ICC-Evaluation Service. 

1.4 PERFORMANCE REQUIREMENTS 

A.    Performance Based Design: Design seismic restraints and supports, including comprehensive 
engineering analysis by a qualified professional engineer licensed in the State of Utah, using 
performance requirements and design criteria indicated. Review structural drawings for 
attachments and load limits to primary structure. 

1.5 SUBMITTALS 

A. ACTION SUBMITTALS 

1. Product Data: For each type of product. 
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a.     Illustrate and indicate style, material, strength, fastening provision, and finish for each 
type and size of seismic-restraint component required. 

1) Tabulate types and sizes of seismic restraints, complete with report numbers 
and rated strength in tension and shear as evaluated by an evaluation service 
member of ICC-ES or other evaluation service agency acceptable to 
authorities having jurisdiction. 

2) Annotate to indicate application of each product submitted and compliance 
with requirements. 

2. Shop Drawings: 

a.    Detail fabrication and assembly of equipment bases. Detail fabrication including 
anchorages and attachments to structure and to supported equipment. 

3. Performance Based Design Submittal: For each seismic-restraint device. 

a. Include design calculations and details for selecting seismic restraints complying 
with performance requirements, design criteria, and analysis data signed and sealed 
by a qualified professional engineer registered in the state of Utah. 

b. Design Calculations: Calculate static and dynamic loading caused by equipment 
weight, operation, seismic and wind forces required to select seismic and wind 
restraints and for designing vibration isolation bases. 

1)   Coordinate design calculations with wind load calculations required for 
equipment mounted outdoors. Comply with requirements in other Sections 
for equipment mounted outdoors. 

c. Riser Supports: Include riser diagrams and calculations showing anticipated 
expansion and contraction at each support point, initial and final loads on building 
structure, spring deflection changes, and seismic loads. Include certification that 
riser system was examined for excessive stress and that none exists. 

d. Seismic and Wind Restraint Details: 

1) Design Analysis: To support selection and arrangement of seismic and wind 
restraints. Include calculations of combined tensile and shear loads. 

2) Details: Indicate fabrication and arrangement. Detail attachments of restraints 
to the restrained items and to the structure. Show attachment locations, 
methods, and spacing. Identify components, list their capacities, and indicate 
directions and values of forces transmitted to the structure during seismic 
events. Indicate association with vibration isolation devices. 

3) Coordinate seismic-restraint and vibration isolation details with wind restraint 
details required for equipment mounted outdoors. Comply with requirements 
in other Sections for equipment mounted outdoors. 

e.      Submit an electronic file in a format able to be scaled and combined with other similar 
files, of the bracing and hanging point loads to the Structural Engineer of Record for 
review.  The point loads shall indicate magnitude, direction, type of load (dead, live, 
seismic, etc) and be keyed to the method of attachment details. 
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B. Informational Submittals: 

1. Coordination Drawings: Show coordination of seismic bracing for electrical components 
with other systems and equipment in the vicinity, including other supports and seismic 
restraints. 

2. Qualification Data: For professional engineer. 
3. Welding certificates. 
4. Field quality-control reports. 

1.6 TRADE CONTRACTOR’S QUALITY ASSURANCE 

A. Testing Agency Qualifications: An independent agency, with the experience and capability to 
conduct the testing indicated, that is a Nationally Recognized Testing Laboratory as defined by 
OSHA in 29 CFR 1910.7 and that is acceptable to authorities having jurisdiction. 

B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 

C. Seismic-restraint devices shall have horizontal and vertical load testing and analysis. They shall 
bear anchorage preapproval by ICC-ES or preapproval by another agency acceptable to 
authorities having jurisdiction, showing maximum seismic-restraint ratings. Ratings based on 
independent testing are preferred to ratings based on calculations. If preapproved ratings are 
unavailable, submittals based on independent testing are preferred. Calculations (including 
combining shear and tensile loads) that support seismic-restraint designs must be signed and 
sealed by a professional engineer registered in the state of Utah. 

D. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic-Restraint Loading: 

1. Rated strengths, features, and applications shall be as defined in reports by an evaluation 
service member of ICC-ES or other evaluation service agency acceptable to authorities 
having jurisdiction. 

a.      Structural Safety Factor: Allowable strength in tension, shear, and pullout force of 
components shall be in accordance with the IBC 2012. 
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2.2 RESTRAINT CHANNEL BRACINGS 

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

1. Cooper B-Line, Inc.; a division of Cooper Industries. 
2. Hilti, Inc. 
3. Mason Industries, Inc. 
4. Unistrut; an Atkore International company. 

B. Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel channels 
with accessories for attachment to braced component at one end and to building structure at the 
other end, with other matching components, and with corrosion-resistant coating; rated in tension, 
compression, and torsion forces. 

2.3 RESTRAINT CABLES 

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

1. Kinetics Noise Control, Inc. 
2. Loos & Co., Inc. 
3. Vibration Mountings & Controls, Inc. 

B. Restraint Cables:  ASTM A 492 stainless-steel cables. End connections made of steel assemblies 
with thimbles, brackets, swivel, and bolts designed for restraining cable service; with a minimum 
of two clamping bolts for cable engagement. 

2.4          SEISMIC-RESTRAINT ACCESSORIES 

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

1. Cooper B-Line, Inc.; a division of Cooper Industries. 
2. Kinetics Noise Control, Inc. 
3. Mason Industries, Inc. 
4. TOLCO; a brand of NIBCO INC. 

B. Hanger-Rod Stiffener:  Reinforcing steel angle clamped to hanger rod. 

C. Hinged and Swivel Brace Attachments: Multifunctional steel connectors for attaching hangers to 
rigid channel bracings and restraint cables. 

D. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid 
equipment mountings and matched to type and size of anchor bolts and studs. 
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E. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene elements 
and steel sleeves designed for rigid equipment mountings and matched to type and size of 
attachment devices used. 

F. Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant neoprene, 
with a flat washer face. 

2.5 MECHANICAL ANCHOR BOLTS 

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

1. Cooper B-Line, Inc.; a division of Cooper Industries. 
2. Hilti, Inc. 
3. Kinetics Noise Control, Inc. 
4. Mason Industries, Inc. 

B. Mechanical Anchor Bolts: Refer to Section 035610 “Post-Installed Anchors”. Provide zinccoated 
steel anchors for interior applications and stainless steel for exterior applications. Select anchor 
bolts and embedment depths for strength required for anchor design loads and attachment 
substrate. 

2.6 ADHESIVE ANCHORS 

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

1. Hilti, Inc. 
2. Kinetics Noise Control, Inc. 
3. Mason Industries, Inc. 

B. Adhesive Anchors: Refer to Section 035610 “Post-Installed Anchors”. Provide anchors and 
hardware with zinc-coated steel for interior applications and stainless steel for exterior 
applications. Select anchors with strength required for anchor design loads and attachment 
substrate and compatible with selected adhesive. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and equipment to receive seismic-control devices for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for reinforcement and cast-in-place anchors to verify actual locations before 
installation. 
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C. Proceed with installation only after unsatisfactory conditions have been corrected and approved 
by OAR. 

3.2 APPLICATIONS 

A. Multiple Raceways or Cables: Secure raceways and cables to trapeze member with clamps 
approved for application by an evaluation service member of ICC-ES or other evaluation service 
agency acceptable to authorities having jurisdiction. 

B. Hanger-Rod Stiffeners: Install hanger-rod stiffeners where required to prevent buckling of hanger 
rods caused by seismic forces. 

C. Strength of Support and Seismic-Restraint Assemblies: Select sizes of components so strength 
will be adequate to carry present and future static and seismic loads within specified loading 
limits. 

3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Coordinate the location of embedded connection hardware with supported equipment attachment 
and mounting points and with requirements for concrete reinforcement and formwork specified 
in Section 033000 "Cast-in-Place Concrete"

B. Equipment and Hanger Restraints: 

1. Install resilient, bolt-isolation washers on equipment anchor bolts where clearance between 
anchor and adjacent surface exceeds 0.125 inch (3.2 mm). 

2. Install seismic-restraint devices using methods approved by an evaluation service member 
of ICC-ES or other evaluation service agency acceptable to authorities having jurisdiction 
providing required submittals for component. 

C. Install cables so they do not bend across edges of adjacent equipment or building structure. 

D. Install seismic-restraint devices using methods approved by an agency acceptable to authorities 
having jurisdiction that provides required submittals for component. 

E. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide 
resilient media between anchor bolt and mounting hole in concrete base. 

F. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide 
resilient media where equipment or equipment-mounting channels are attached to wall. 

G. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at top 
flanges of beams, at upper truss chords of open web joists, or at concrete members.

 H.     Drilled-in Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 
anchors. Do not damage existing reinforcing or embedded items during coring or drilling. 
Notify the structural engineer if reinforcing steel or other embedded items are encountered 
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during drilling. Locate and avoid pre-stressed tendons, electrical and telecommunications 
conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full 
design strength. 

3. Expansion Anchors: Protect threads from damage during anchor installation. Heavy-duty 
sleeve anchors shall be installed with sleeve fully engaged in the structural element to 
which anchor is to be fastened. Install in accordance with evaluation reports and the 
manufacturer’s written instructions. 

4. Adhesive Anchors: Prepare substrate and install in accordance with evaluation reports and 
the manufacturer’s written instructions. 

5. Refer to Section 036510 “Post-Installed Anchors” for additional requirements. 
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior 

applications and wet locations. 

I.        Do not use post-installed anchors or fasteners in post tensioned slabs and beams. Raceways shall 
be supported via attachment to concrete insert. 

3.4         ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION 

A.     Install flexible connections in runs of raceways, cables, and wireways where they cross seismic 
joints, where adjacent sections or branches are supported by different structural elements, and 
where connection is terminated to equipment that is anchored to a different structural element 
from the one supporting them as they approach equipment. Comply with requirements in section 
014600 “Seismic Requirement for Nonstructural Systems.” 

3.5         TRADE CONTRACTOR’S QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to 
authorities having jurisdiction. 

2. Schedule test with OAR, before connecting anchorage device to restrained component 
(unless post-connection testing has been approved), and with at least seven days' advance 
notice. 

3. Obtain Architect's approval before transmitting test loads to structure. Provide temporary 
load-spreading members. 

4. Test anchors in accordance with the requirements listed in Section 036510 “Post-Installed 
Anchors.” 

B. Seismic controls will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports. 
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3.6 OWNER’S QUALITY ASSURANCE 

A.     Owner’s independent commissioning and witnessing agency will provide the following inspections 
and/or review services: 

1. Perform Special Inspections per Section 036510 “Post-Installed Anchors.” 2. 
Review test and inspection reports. 

3.7 ADJUSTING 

A.     Coordinate and adjust seismic restraints to permit free movement of equipment within normal 
mode of operation. 

END OF SECTION 



SLCDA-GSA  NOAA-NWS BUILDING TI RENOVATIONS                MHTN PROJECT NO. 2023573

CONSTRUCTION DOCUMENTS – BID SET                 02 MAY 2024

IDENTIFICATION FOR ELECTRICAL SYSTEMS                                                              260553-1

SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Identification for raceways. 
2. Identification of power and control cables. 
3. Identification for conductors. 
4. Warning labels and signs. 
5. Instruction signs. 
6. Equipment identification labels. 
7. Miscellaneous identification products.

 
1.3 SUBMITTALS 

A. Action Submittals: 

1. Product Data: For each electrical identification product indicated. 
2. Samples: For each type of label and sign to illustrate size, colors, lettering style, mounting 

provisions, and graphic features of identification products. 
3. Identification Schedule: An index of nomenclature of electrical equipment and system 

components used in identification signs and labels. 

1.4         TRADE CONTRACTOR’S QUALITY ASSURANCE 

A. Comply with ANSI A13.1. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used 
by label printers, shall comply with UL 969. 
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1.5 COORDINATION 

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

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

C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 

E. Coordinate with Owner’s existing numbering / labeling system. 

PART 2 - PRODUCTS 

2.1          POWER AND CONTROL RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color 
field for each raceway size. 

B. Colors for Raceways Carrying Circuits at 600 V or Less: 

1. Black letters on an orange field. 
2. Legend: Indicate voltage, system and service type. 

C. Vinyl Labels for Raceways Carrying Circuits at 600 V or Less: Preprinted, flexible label 
laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear 
adhesive tape for securing ends of legend label. 

D. Write-On Tags: Polyester tag, 0.010 inch (0.25 mm) thick, with corrosion-resistant grommet and 
cable tie for attachment to conductor or cable. 

1. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker recommended 
by printer manufacturer. 

2.2          POWER AND CONTROL CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color 
field for each cable size. 

B. Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and chemical-resistant 
coating and matching wraparound clear adhesive tape for securing ends of legend label. 
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2.3         CONDUCTOR IDENTIFICATION MATERIALS 

A. Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils (0.08 mm) 
thick by 1 to 2 inches (25 to 50 mm) wide. 

B. Self-Adhesive, Self-Laminating Polyester Labels:  Preprinted, 3-mil- (0.08-mm-) thick flexible 
label with acrylic pressure-sensitive adhesive that provides a clear, weather- and chemical 
resistant, self-laminating, protective shield over the legend. Labels sized to fit the conductor 
diameter such that the clear shield overlaps the entire printed legend. 

2.4 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Self-Adhesive Warning Labels: Factory-printed, multicolor, pressure-sensitive adhesive labels, 
configured for display on front cover, door, or other access to equipment unless otherwise 
indicated. 

C. Baked-Enamel Warning Signs: 

1. Preprinted aluminum signs punched or drilled for mechanical fasteners, with colors, legend, 
and size required for application. 

2. 1/4-inch (6.4-mm) grommets in corners for mounting. 
3. Nominal size, 7 by 10 inches (180 by 250 mm). 

D.  Metal-Backed, Butyrate Warning Signs: 

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396inch 
(1-mm) galvanized-steel backing; and with colors, legend, and size required for application. 

2. 1/4-inch (6.4-mm) grommets in corners for mounting. 
3. Nominal size, 10 by 14 inches (250 by 360 mm). 

E. Warning label and sign shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD - 
EQUIPMENT HAS MULTIPLE POWER SOURCES." 

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN 
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES 
(915 MM)." or as otherwise indicated and/or required. 

3. Arc Flash Warning: "WARNING, ARC-FLASH HAZARD," and shall include the 
following information taken directly from the arc-flash hazard analysis: 

a. Location designation. 
b. Nominal voltage. 
c. Flash protection boundary. 
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d. Hazard risk category. 
e. Incident energy. 
f. Working distance. 
g. Engineering report number, revision number, and issue date. 

2.5 INSTRUCTION SIGNS 

A.       Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch (1.6 mm) thick for signs 
up to 20 sq. inches (129 sq. cm) and 1/8 inch (3.2 mm) thick for larger sizes. 

1. Engraved legend with black letters on white face or white letters on red face where 
indicated. 

2. Punched or drilled for mechanical fasteners. 
3. Framed with mitered acrylic molding and arranged for attachment at applicable equipment. 

2.6 EQUIPMENT IDENTIFICATION LABELS 

A. Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for mounting with 
mechanical fasteners. Minimum letter height shall be 3/8 inch (10 mm).  Label and letter colors 
shall be as follows: 

1. Normal Power: 

a. White letters on a black field. 
b. Legend: Indicate voltage. 

2. Standby Power (NEC 701 and 702): 

a. White letters on blue field. 
b. Legend: Indicate voltage. 

3. Emergency Power (NEC 700): 

a. White letters on red field. 
b. Legend: Indicate voltage. 

4. UPS Power: 

a. White letters on an orange field. 
b. Legend: Indicate voltage. 

5. Fire Alarm Equipment: 

a. White letters on a red field. 
b. Legend: Indicate “Fire Alarm” 

                             c. Include a label identifying circuits/circuit breakers feeding fire alarm equipment. 
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B. Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height shall be 1 
inch (25 mm). 

2.7 CABLE TIES 

A. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, Type 6/6 
nylon. 

1. Minimum Width: 3/16 inch (5 mm). 
2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638: 12,000 psi (82.7 

MPa). 
3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 
4. Color: Black except where used for color-coding. 

B. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight, 
self-extinguishing, one piece, self-locking, Type 6/6 nylon. 

1. Minimum Width: 3/16 inch (5 mm). 
2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638: 12,000 psi (82.7 

MPa). 
3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 
4. Color: Black. 

C. Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, self-locking. 

1. Minimum Width: 3/16 inch (5 mm). 
2. Tensile Strength at 73 deg F ((23 deg C)), According to ASTM D 638: 7000 psi (48.2 MPa). 
3. UL 94 Flame Rating: 94V-0. 
4. Temperature Range: Minus 50 to plus 284 deg F (Minus 46 to plus 140 deg C). 
5. Color: Black. 

2.8        MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Fasteners for Labels and Signs: Nameplates shall be punched or drilled and secured to equipment 
using stainless steel mechanical rivets. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location: Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment. 
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C. Apply identification devices to surfaces that require finish after completing finish work. 

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

E. Attach signs and plastic labels with stainless steel mechanical rivets appropriate to the location 
and substrate. 

F. Attach plastic raceway and cable labels that are not self-adhesive type with clear vinyl tape with 
adhesive appropriate to the location and substrate. 

G. System Identification Color-Coding Bands for Raceways and Cables: Each color-coding band 
shall completely encircle cable or conduit. Place adjacent bands of two-color markings in contact, 
side by side. Locate bands at changes in direction, at penetrations of walls and floors, at 50-foot 
(15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) maximum intervals in 
congested areas. 

H. Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of conductor or 
cable at a location with high visibility and accessibility. 

I. Cable Ties: Owner approval is required before using cable ties for attaching tags. No cable ties 
will be accepted for exterior labeling attachment. Use general-purpose type, except as listed 
below:  

1. In Spaces Handling Environmental Air: Plenum rated. 

J. Underground-Line Warning Tape:  During backfilling of trenches install continuous 
underground-line warning tape directly above line at 6 to 8 inches (150 to 200 mm) below finished 
grade. Use multiple tapes where width of multiple lines installed in a common trench or concrete 
envelope exceeds 16 inches (400 mm) overall. 

K. Painted Identification: Comply with requirements in painting Sections for surface preparation and 
paint application. 

3.2 IDENTIFICATION SCHEDULE 

A. Accessible Raceways, 600 V or Less, for Service, Feeder, and Branch Circuits More Than 20 A, 
and 120 V to ground: Identify with self-adhesive vinyl tape applied in bands. Install labels at 25-
foot (10-m) maximum intervals. 

B. Accessible Raceways and Cables within Buildings: Identify the covers of each junction and pull 
box of the following systems with self-adhesive vinyl labels with the wiring system legend and 
system voltage. System legends shall be as follows: 

1. Emergency Power. 
2. Standby Power. 
3. Normal Power. 
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4. UPS Power. 

C. All fire alarm devices, pull boxes, raceways and blank junction box covers shall be painted red.  
Identify the covers of each fire alarm junction box and pull box with self-adhesive vinyl labels, 
attached to the side of the box in a visible location, as well as on the cover. 

D.       Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and junction 
boxes, and handholes, use color-coding conductor tape to identify the phase. 

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

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if 
authorities having jurisdiction permit. 

b. Colors for 208/120-V Circuits: 

1) Phase A: Black. 
2) Phase B: Red. 
3) Phase C: Blue. 
4)       Neutral: White. 

c. Colors for 480/277-V Circuits: 

1) Phase A: Brown. 
2) Phase B: Orange. 
3) Phase C: Yellow. 
4) Neutral: Gray. 

d.    Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a 
minimum distance of 6 inches (150 mm) from terminal points and in boxes where 
splices or taps are made. Apply last two turns of tape with no tension to prevent 
possible unwinding. Locate bands to avoid obscuring factory cable markings. 

E.       Install instructional sign including the color-code for grounded and ungrounded conductors using 
adhesive-film-type labels. 

F.     Control-Circuit Conductor Identification: For conductors and cables in pull and junction boxes, 
vaults, and handholes, use self-adhesive vinyl labels with the conductor or cable designation, 
origin, and destination. 

G.     Control-Circuit Conductor Termination Identification: For identification at terminations provide 
self-adhesive vinyl labels with the conductor designation. 

H.      Conductors to Be Extended in the Future: Attach write-on tags to conductors and list source. 

I.        Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, and 
signal connections. 
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1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 
pull points. Identify by system and circuit designation. 

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

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

J.     Workspace Indication: Install floor marking tape to show working clearances in the direction of 
access to live parts. Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless 
otherwise indicated. Do not install at flush-mounted panelboards and similar equipment in 
finished spaces. 

K.     Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-adhesive 
warning labels. 

1. Comply with 29 CFR 1910.145. 
2. Identify system voltage with black letters on an orange background. 
3. Apply to exterior of door, cover, or other access. 
4. For equipment with multiple power or control sources, apply to door or cover of equipment 

including, but not limited to, the following: 

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

L.     Operating Instruction Signs: Install instruction signs to facilitate proper operation and maintenance 
of electrical systems and items to which they connect. Install instruction signs with approved 
legend where instructions are needed for system or equipment operation. 

M.   Emergency Operating Instruction Signs: Install instruction signs with white legend on a red 
background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at 
equipment used for power transfer. 

N.     Equipment Identification Labels: On each unit of equipment, install unique designation label that 
is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual. Apply 
labels to disconnect switches and protection equipment, central or master units, control panels, 
control stations, terminal cabinets, and racks of each system. Systems include power, lighting, 
control, communication, signal, monitoring, and alarm systems unless equipment is provided with 
its own identification. 

1. Labeling Instructions: 

a. Indoor and Outdoor Equipment:  Engraved, laminated acrylic or melamine label. 
Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) 
high letters on 1-1/2-inch- (38-mm-) high label; where two lines of text are required, 
use labels 2 inches (50 mm) high. 

b. Elevated Components: Increase sizes of labels and letters to those appropriate for 
viewing from the floor. 
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c. Fasten labels with appropriate mechanical fasteners that do not change the NEMA 
or NRTL rating of the enclosure. 

1. Equipment to be Labeled: 

a. Panelboards: Typewritten directory of circuits in the location provided by 
panelboard manufacturer. Panelboard identification shall be self-adhesive, 
engraved, laminated acrylic or melamine label. 

b. Enclosures and electrical cabinets. 
c. Access doors and panels for concealed electrical items. 
d. Switchgear.
e. Switchboards.
f. Transformers: Label that includes tag designation shown on drawings for the 

transformer, feeder, and panelboards or equipment supplied by the secondary.
g. Emergency system boxes and enclosures.
h. Fire Alarm system boxes and enclosures.
i. Enclosed Switches.
j. Enclosed Circuit breakers.
k. Enclosed Controllers.
l. Variable-speed controllers.
m. Push-button stations.
n. Power transfer equipment.
o. Contactors.
p. Remote Controlled switches, dimmer modules, and control devices.
q. Battery-inverter units.
r. Battery racks.
s. Power-generating units.

END OF SECTION 
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SECTION 270526 - GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Grounding conductors.
2. Grounding connectors.
3. Grounding busbars.
4. Grounding labeling.

1.3 DEFINITIONS

A. BCT:  Bonding conductor for telecommunications.

B. EMT:  Electrical metallic tubing.

C. TGB:  Telecommunications grounding busbar.

D. TMGB:  Telecommunications main grounding busbar.

1.4 ACTION SUBMITTALS

A. Product Data:  For each type of product.

B. Shop Drawings:  For communications equipment room signal reference grid.  Include plans, elevations, 
sections, details, and attachments to other work.

1.5 INFORMATIONAL SUBMITTALS

A. As-Built Data:  Plans showing as-built locations of grounding and bonding infrastructure, including the 
following:

1. Ground and roof rings.
2. BCT, TMGB, TGBs, and routing of their bonding conductors.

B. Qualification Data:  For Installer, installation supervisor, and field inspector.

C. Qualification Data:  For testing agency and testing agency's field supervisor.

D. Field quality-control reports.
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1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data:  For grounding to include in emergency, operation, and maintenance 
manuals.

1. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the 
following:

a. Result of the ground-resistance test, measured at the point of BCT connection.
b. Result of the bonding-resistance test at each TGB and its nearest grounding electrode.

1.7 QUALITY ASSURANCE

A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff.

1. Installation Supervision:  Installation shall be under the direct supervision of ITS Installer 2, who 
shall be present at all times when Work of this Section is performed at Project site.

2. Field Inspector:  Currently registered by BICSI as a registered communications distribution 
designer to perform the on-site inspection.

PART 2 - PRODUCTS

2.1 SYSTEM COMPONENTS

A. Comply with J-STD-607-A.

2.2 CONDUCTORS

A. Comply with UL 486A-486B.

B. Insulated Conductors:  Stranded copper wire, green or green with yellow stripe insulation, insulated for 
600 V, and complying with UL 83.

1. Ground wire for custom-length equipment ground jumpers shall be No. 6 AWG, 19-strand, UL-
listed, Type THHN wire.

2. Cable Tray Equipment Grounding Wire:  No. 6 AWG.

C. Cable Tray Grounding Jumper:

1. Not smaller than No. 6 AWG [26 kcmils (13.3 sq. mm)] and not longer than 12 inches (300 mm).  
If jumper is a wire, it shall have a crimped grounding lug with two holes and long barrel for two 
crimps.  If jumper is a flexible braid, it shall have a one-hole ferrule.  Attach with grounding 
screw or connector provided by cable tray manufacturer.

D. Bare Copper Conductors:

1. Solid Conductors:  ASTM B 3.
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2. Stranded Conductors:  ASTM B 8.
3. Tinned Conductors:  ASTM B 33.
4. Bonding Cable:  28 kcmils (14.2 sq. mm), 14 strands of No. 17 AWG conductor, and 1/4 inch 

(6.3 mm) in diameter.
5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.
6. Bonding Jumper:  Tinned-copper tape, braided conductors terminated with two-hole copper 

ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

2.3 CONNECTORS

A. Irreversible connectors listed for the purpose.  Listed by an NRTL as complying with NFPA 70 for 
specific types, sizes, and combinations of conductors and other items connected.  Comply with 
UL 486A-486B.

B. Compression Wire Connectors:  Crimp-and-compress connectors that bond to the conductor when the 
connector is compressed around the conductor.  Comply with UL 467.

1. Electroplated tinned copper, C and H shaped.

C. Signal Reference Grid Connectors: Combination of compression wire connectors, access floor 
grounding clamps, bronze U-bolt grounding clamps, and copper split-bolt connectors, designed for the 
purpose.

D. Busbar Connectors:  Cast silicon bronze, solderless compression or exothermic-type, mechanical 
connector; with a long barrel and two holes spaced on 5/8- or 1-inch (15.8- or 25.4-mm) centers for a 
two-bolt connection to the busbar.

E. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials 
being joined and installation conditions.

2.4 GROUNDING BUSBARS

A. TMGB:  Predrilled, wall-mounted, rectangular bars of hard-drawn solid copper, [1/4 by 4 inches (6.3 by 
100 mm)] in cross section, length as indicated on Drawings.  The busbar shall be NRTL listed for use as 
TMGB and shall comply with J-STD-607-A.

1. Predrilling shall be with holes for use with lugs specified in this Section.
2. Mounting Hardware:  Stand-off brackets that provide a [4-inch (100-mm)] clearance to access the 

rear of the busbar.  Brackets and bolts shall be stainless steel.
3. Stand-off insulators for mounting shall be Lexan or PVC.  Comply with UL 891 for use in 600-V 

switchboards, impulse tested at 5000 V.

B. TGB:  Predrilled rectangular bars of hard-drawn solid copper, [1/4 by 2 inches (6.3 by 50 mm)] in cross 
section, length as indicated on Drawings.  The busbar shall be for wall mounting, shall be NRTL listed 
as complying with UL 467, and shall comply with J-STD-607-A.

1. Predrilling shall be with holes for use with lugs specified in this Section.
2. Mounting Hardware:  Stand-off brackets that provide at least a 2-inch (50-mm clearance to 

access the rear of the busbar.  Brackets and bolts shall be stainless steel.)
3. Stand-off insulators for mounting shall be Lexan or PVC.  Comply with UL 891 for use in 600-V 

switchboards, impulse tested at 5000 V.
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C. Rack and Cabinet Grounding Busbars:  Rectangular bars of hard-drawn solid copper, accepting 
conductors ranging from No. 14 to No. 2/0 AWG, NRTL listed as complying with UL 467, and 
complying with J-STD-607-A.  Predrilling shall be with holes for use with lugs specified in this Section.

1. Cabinet-Mounted Busbar:  Terminal block, with stainless-steel or copper-plated hardware for 
attachment to the cabinet.

2. Rack-Mounted Horizontal Busbar:  Designed for mounting in 19- or 23-inch (483- or 584-mm) 
equipment racks.  Include a copper splice bar for transitioning to an adjoining rack, and stainless-
steel or copper-plated hardware for attachment to the rack.

3. Rack-Mounted Vertical Busbar:  72 or 36 inches (1827 or 914 mm long, with) stainless-steel or 
copper-plated hardware for attachment to the rack.

2.5 LABELING

A. Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including label stocks, 
laminating adhesives, and inks used by label printers.

B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal transfer or 
equivalent process.  Minimum letter height shall be 3/8 inch (10 mm).  Overlay shall provide a 
weatherproof and UV-resistant seal for label.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine the ac grounding electrode system and equipment grounding for compliance with requirements 
for maximum ground-resistance level and other conditions affecting performance of grounding and 
bonding of the electrical system.

B. Inspect the test results of the ac grounding system measured at the point of BCT connection.

C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.

D. Proceed with connection of the BCT only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Bonding shall include the ac utility power service entrance, the communications cable entrance, and the 
grounding electrode system.  The bonding of these elements shall form a loop so that each element is 
connected to at least two others.

B. Comply with NECA 1.

C. Comply with J-STD-607-A.

3.3 APPLICATION

A. Conductors:  Install solid conductor for No. 10 AWG and smaller and stranded conductors for No. 8 
AWG and larger unless otherwise indicated.
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1. The bonding conductors between the TGB and structural steel of steel-frame buildings shall not 
be smaller than No. 3/0 AWG.

2. The bonding conductors between the TMGB and structural steel of steel-frame buildings shall 
not be smaller than No. 3/0 AWG.

B. Underground Grounding Conductors: Install bare tinned-copper conductor, No. 2 AWG minimum.

C. Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
2. Connections to Structural Steel:  Welded connectors.

D. Conductor Support:

1. Secure grounding and bonding conductors at intervals of not less than 36 inches (900 mm.)

E. Grounding and Bonding Conductors:

1. Install in the straightest and shortest route between the origination and termination point, and no 
longer than required.  The bend radius shall not be smaller than eight times the diameter of the 
conductor.  No one bend may exceed 90 degrees.

2. Install without splices.
3. Support at not more than 36-inch (900-mm) intervals.
4. Install grounding and bonding conductors in PVC conduit sized in accordance with the NEC until 

conduit enters a telecommunications room.  The grounding and bonding conductor pathway 
through a plenum shall be in EMT.  Conductors shall not be installed in EMT unless otherwise 
indicated.

a. If a grounding and bonding conductor is installed in ferrous metallic conduit, bond the 
conductor to the conduit using a grounding bushing and bond both ends of the conduit to a 
TGB.

3.4 GROUNDING ELECTRODE SYSTEM

A. The BCT between the TMBG and the ac service equipment ground shall not be smaller than 
No. 3/0 AWG.

3.5 GROUNDING BUSBARS

A. Indicate locations of grounding busbars on Drawings.  Install busbars horizontally, on insulated spacers 
2 inches (50 mm) minimum from wall, 12 inches (300 mm) above finished floor unless otherwise 
indicated.

3.6 CONNECTIONS

A. Bond metallic equipment in a telecommunications equipment room to the grounding busbar in that 
room, using equipment grounding conductors not smaller than No. 6 AWG.

B. Stacking of conductors under a single bolt is not permitted when connecting to busbars.
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C. Assemble the wire connector to the conductor, complying with manufacturer's written instructions and 
as follows:

1. Use crimping tool and the die specific to the connector.
2. Pretwist the conductor.
3. Apply an antioxidant compound to all bolted and compression connections.

D. Primary Protector:  Bond to the TMGB with insulated bonding conductor.

E. Interconnections:  Interconnect all TGBs with the TMGB with the telecommunications backbone 
conductor.  If more than one TMGB is installed, interconnect TMGBs using the grounding equalizer 
conductor.  The telecommunications backbone conductor and grounding equalizer conductor size shall 
not be less than 2 kcmils/linear foot (1 sq. mm/linear meter) of conductor length, up to a maximum size 
of No. 3/0 AWG [168 kcmils (85 sq. mm)] unless otherwise indicated.

F. Telecommunications Enclosures and Equipment Racks:  Bond metallic components of enclosures to the 
telecommunications bonding and grounding system.  Install top-mounted rack grounding busbar unless 
the enclosure and rack are manufactured with the busbar.  Bond the equipment grounding busbar to the 
TGB No. 2 AWG bonding conductors.

G. Structural Steel:  Where the structural steel of a steel frame building is readily accessible within the 
room or space, bond each TGB and TMGB to the vertical steel of the building frame.

H. Shielded Cable:  Bond the shield of shielded cable to the TGB in communications rooms and spaces.  
Comply with TIA/EIA-568-B.1 and TIA/EIA-568-B.2 when grounding screened, balanced, twisted-pair 
cables.

I. Rack- and Cabinet-Mounted Equipment:  Bond powered equipment chassis to the cabinet or rack 
grounding bar.  Power connection shall comply with NFPA 70; the equipment grounding conductor in 
the power cord of cord- and plug-connected equipment shall be considered as a supplement to bonding 
requirements in this Section.

J. Electronic System Equipment: Bond equipment chassis of other electronic system equipment including 
fire alarm, intrusion detection, access control, video surveillance, and public address system to the TGB 
or TMGB located in their respective communication rooms.

3.7 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS

A. Duct-Bank Grounding Conductor: Bury 12 inches above duct bank when indicated as part of duct-bank 
installation.

B. Comply with IEEE C2 grounding requirements.

C. Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole floor, 
close to wall, and set rod depth so 4 inches extends above finished floor. If necessary, install ground rod 
before manhole is placed and provide No. 1/0 AWG bare, tinned-copper conductor from ground rod into 
manhole through a waterproof sleeve in manhole wall. Protect ground rods passing through concrete 
floor with a double wrapping of pressure-sensitive insulating tape or heat-shrunk insulating sleeve from 
2 inches above to 6 inches below concrete. Seal floor opening with waterproof, nonshrink grout.
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D. Grounding Connections to Manhole Components: Bond exposed-metal parts such as inserts, cable racks, 
pulling irons, ladders, and cable shields within each manhole or handhole, to ground rod or grounding 
conductor. Make connections with No. 4 AWG minimum, bonding conductor. Train conductors level or 
plumb around corners and fasten to manhole walls. Connect grounding conductors to cable armor and 
cable shields according to written instructions by manufacturer of splicing and termination kits.

3.8 IDENTIFICATION

A. Labels shall be preprinted or computer-printed type.

1. Label TMGB(s) with "fs-TMGB," where "fs" is the telecommunications space identifier for the 
space containing the TMGB.

2. Label TGB(s) with "fs-TGB," where "fs" is the telecommunications space identifier for the space 
containing the TGB.

3. Label the BCT and each telecommunications backbone conductor at its attachment point:  
"WARNING! TELECOMMUNICATIONS BONDING CONDUCTOR.  DO NOT REMOVE 
OR DISCONNECT!"

3.9 FIELD QUALITY CONTROL

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.

B. Perform tests and inspections.

C. Tests and Inspections:

1. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, electrical 
connections with a calibrated torque wrench according to manufacturer's written instructions.

2. Test the bonding connections of the system using an ac earth ground-resistance tester, taking 
two-point bonding measurements in each telecommunications equipment room containing a 
TMGB and a TGB and using the process recommended by BICSI TDMM.  Conduct tests with 
the facility in operation.

a. Measure the resistance between the busbar and the nearest available grounding electrode.  
The maximum acceptable value of this bonding resistance is 100 milliohms.

3. Test for ground loop currents using a digital clamp-on ammeter, with a full-scale of not more 
than 10 A, displaying current in increments of 0.01 A at an accuracy of plus/minus 2.0 percent.

a. With the grounding infrastructure completed and the communications system electronics 
operating, measure the current in every conductor connected to the TMGB and in each 
TGB.  Maximum acceptable ac current level is 1 A.

D. Excessive Ground Resistance:  If resistance to ground at the BCT exceeds 5 ohms, notify Architect 
promptly and include recommendations to reduce ground resistance.

E. Grounding system will be considered defective if it does not pass tests and inspections.
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F. Prepare test and inspection reports.

END OF SECTION
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SECTION 280721 - DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM

PART 1 – GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Fire-alarm control unit.
2. Manual fire-alarm boxes.
3. System smoke detectors.
4. Heat detectors.
5. Notification appliances.
6. Magnetic door holders.
7. Remote annunciator.
8. Addressable interface device.
9. Digital alarm communicator transmitter.
10. System printer.

1.3 DEFINITIONS

A. LED:  Light-emitting diode.

B. NICET:  National Institute for Certification in Engineering Technologies.

1.4 SYSTEM DESCRIPTION

A. Noncoded, addressable system, with automatic sensitivity control of certain smoke detectors 
and multiplexed signal transmission, dedicated to fire-alarm service only.

B. System shall be UL-listed and factory mutual-approved.

1.5 PERFORMANCE REQUIREMENTS

A. Seismic Performance:  Fire-alarm control unit and raceways shall withstand the effects of 
earthquake motions determined according to SEI/ASCE 7.

1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event."

1.6 SUBMITTALS

A. General Submittal Requirements:
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1. Submittals shall be approved by authorities having jurisdiction prior to submitting them 
to Architect.

2. Shop Drawings shall be prepared by persons with the following qualifications:
a. Trained and certified by manufacturer in fire-alarm system design.
b. NICET-certified fire-alarm technician, Level III minimum.
c. Licensed or certified by authorities having jurisdiction.

B. Product Data:  For each type of product indicated.

C. Shop Drawings:  For fire-alarm system.  Include plans, elevations, sections, details, and 
attachments to other work.

1. Comply with recommendations in the "Documentation" Section of the "Fundamentals of 
Fire Alarm Systems" Chapter in NFPA 72.

2. Include voltage drop calculations for notification appliance circuits.
3. Include battery-size calculations.
4. Include performance parameters and installation details for each detector, verifying that 

each detector is listed for complete range of air velocity, temperature, and humidity 
possible when air-handling system is operating.

5. Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts, 
drawn to scale and coordinating installation of duct smoke detectors and access to them.  
Show critical dimensions that relate to placement and support of sampling tubes, detector 
housing, and remote status and alarm indicators.  Locate detectors according to 
manufacturer's written recommendations.

6. Include voice/alarm signaling-service equipment rack or console layout, grounding 
schematic, amplifier power calculation, and single-line connection diagram.

7. Include floor plans to indicate final outlet locations showing address of each addressable 
device.  Show size and route of cable and conduits.

D. Qualification Data:  For qualified Installer.

E. Seismic Qualification Certificates:  For fire-alarm control unit, accessories, and components, 
from manufacturer.

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements.

F. Field quality-control reports.

G. Operation and Maintenance Data:  For fire-alarm systems and components to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in Section 
017823 – Operation and Maintenance Data, include the following:

1. Comply with the "Records" Section of the "Inspection, Testing and Maintenance" 
Chapter in NFPA 72.

2. Provide "Record of Completion Documents" according to NFPA 72 article "Permanent 
Records" in the "Records" Section of the "Inspection, Testing and Maintenance" Chapter.
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3. Record copy of site-specific software.
4. Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 article of 

the same name and include the following:
a. Frequency of testing of installed components.
b. Frequency of inspection of installed components.
c. Requirements and recommendations related to results of maintenance.
d. Manufacturer's user training manuals.

5. Manufacturer's required maintenance related to system warranty requirements.
6. Abbreviated operating instructions for mounting at fire-alarm control unit.
7. Copy of NFPA 25.

H. Software and Firmware Operational Documentation:

1. Software operating and upgrade manuals.
2. Program Software Backup:  On magnetic media or compact disk, complete with data 

files.
3. Device address list.
4. Printout of software application and graphic screens.

I. The disks containing fire alarm files shall be supplied to the owner. These disks shall include all 
information required to allow the owner to change the fire alarm program themselves. These 
computer disks shall contain a minimum of the following:

1. CAD drawing files of the building fire alarm map.
2. CAD drawing files of as-build fire alarm component and point-to-point connections.
3. General configuration programming.
4. Job-specific configuration programming.
5. Tutorial file on complete programming of the fire alarm system.

J. The system contractor/supplier shall provide a “Certificate of Compliance” to the Authority 
Having Jurisdiction in accordance with NFPA Pamphlet 72B (1986 Edition), Section 2-2.6, at 
the completion of operational acceptance tests, as required herein. This will be applicable to all 
types of fire alarm systems.

K. A complete set of CAD “as-built” drawings showing installed wiring, color coding, specific 
interconnections between all equipment, and internal wiring of equipment shall be delivered to 
the owner upon completion of the system installation.

1.7 QUALITY ASSURANCE

A. Installer Qualifications:  Personnel shall be trained and certified by manufacturer for installation 
of units required for this Project. Installation shall be by personnel certified by NICET as fire-
alarm Level II technician

B. Source Limitations for Fire-Alarm System and Components:  Obtain fire-alarm system from 
single source from single manufacturer.  Components shall be compatible with, and operate as, 
an extension of existing system.

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.
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1.8 PROJECT CONDITIONS

A. Interruption of Existing Fire-Alarm Service:  Do not interrupt fire-alarm service to facilities 
occupied by Owner or others unless permitted under the following conditions and then only 
after arranging to provide temporary guard service according to requirements indicated:

1. Notify Owner no fewer than seven days in advance of proposed interruption of fire-alarm 
service.

2. Do not proceed with interruption of fire-alarm service without Owner's written 
permission.

1.9 SEQUENCING AND SCHEDULING

A. Existing Fire-Alarm Equipment:  Maintain existing equipment fully operational until new 
equipment has been tested and accepted.  As new equipment is installed, label it "NOT IN 
SERVICE" until it is accepted.  Remove labels from new equipment when put into service and 
label existing fire-alarm equipment "NOT IN SERVICE" until removed from the building.

B. Equipment Removal:  After acceptance of new fire-alarm system, remove existing disconnected 
fire-alarm equipment and wiring.

1.10 SOFTWARE SERVICE AGREEMENT

A. Comply with UL 864.

B. Technical Support:  Beginning with Substantial Completion, provide software support for two 
years.

C. Upgrade Service:  Update software to latest version at Project completion.  Install and program 
software upgrades that become available within two years from date of Substantial Completion.  
Upgrading software shall include operating system.  Upgrade shall include new or revised 
licenses for use of software.

1. Provide 30 days' notice to Owner to allow scheduling and access to system and to allow 
Owner to upgrade computer equipment if necessary.

1.11 EXTRA MATERIALS

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.

1. Lamps for Remote Indicating Lamp Units:  Quantity equal to 10 percent of amount 
installed, but no fewer than 1 unit.

2. Lamps for Strobe Units:  Quantity equal to 10 percent of amount installed, but no fewer 
than 1 unit.

3. Smoke Detectors, Fire Detectors:  Quantity equal to 10 percent of amount of each type 
installed, but no fewer than 1 unit of each type.

4. Detector Bases:  Quantity equal to 2 percent of amount of each type installed, but no 
fewer than 1 unit of each type.

5. Keys and Tools:  One extra set for access to locked and tamper-proofed components.
6. Audible and Visual Notification Appliances:  One of each type installed.
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7. Fuses:  Two of each type installed in the system.

PART 2 – PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers / Installers:  Provide all devices and equipment to match the existing fire alarm 
system manufacturer.

2.2 SYSTEMS OPERATIONAL DESCRIPTION

A. Fire-alarm signal initiation shall be by one or more of the following devices and systems:

1. Manual stations.
2. Heat detectors.
3. Smoke detectors.
4. Duct smoke detectors.
5. Verified automatic alarm operation of smoke detectors.
6. Automatic sprinkler system water flow.
7. Heat detectors in elevator shaft and pit.
8. Fire standpipe system.

B. Fire-alarm signal shall initiate the following actions:

1. Continuously operate alarm notification appliances.
2. Identify alarm at fire-alarm control unit and remote annunciators.
3. Transmit an alarm signal to the remote alarm receiving station.
4. Unlock electric door locks in designated egress paths.
5. Release fire and smoke doors held open by magnetic door holders.
6. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm mode.
7. Close smoke dampers in air ducts of designated air-conditioning duct systems.
8. Recall elevators to primary or alternate recall floors.
9. Record events in the system memory.
10. Record events by the system printer.

C. Supervisory signal initiation shall be by one or more of the following devices and actions:

1. Valve supervisory switch.
2. Low-air-pressure switch of a dry-pipe sprinkler system.
3. Elevator shunt-trip supervision.

D. System trouble signal initiation shall be by one or more of the following devices and actions:

1. Open circuits, shorts, and grounds in designated circuits.
2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating 

devices.
3. Loss of primary power at fire-alarm control unit.
4. Ground or a single break in fire-alarm control unit internal circuits.
5. Abnormal ac voltage at fire-alarm control unit.
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6. Break in standby battery circuitry.
7. Failure of battery charging.
8. Abnormal position of any switch at fire-alarm control unit or annunciator.
9. Low-air-pressure switch operation on a dry-pipe or preaction sprinkler system.

E. System Trouble and Supervisory Signal Actions:  Initiate notification appliance and annunciate 
at fire-alarm control unit and remote annunciators.  Record the event on system printer.

2.3 FIRE-ALARM CONTROL UNIT

A. General Requirements for Fire-Alarm Control Unit:

1. Field-programmable, microprocessor-based, modular, power-limited design with 
electronic modules, complying with UL 864 and listed and labeled by an NRTL.
a. System software and programs shall be held in flash electrically erasable 

programmable read-only memory (EEPROM), retaining the information through 
failure of primary and secondary power supplies.

b. Include a real-time clock for time annotation of events on the event recorder and 
printer.

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 fire-alarm control unit.
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 
fire-alarm control unit 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, two (2) lines of forty (40) 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. Initiating Device, Notification Appliance, and Signaling Line Circuits:  NFPA 72, Class 
A.
a. Initiating Device Circuits:  Style D.
b. Notification Appliance Circuits:  Style Z.
c. Signaling Line Circuits:  Style 6.
d. Install no more than 100 addressable devices on each signaling line circuit.

2. Serial Interfaces:  Two RS-232 ports for printers.

D. Smoke-Alarm Verification:

1. Initiate audible and visible indication of an "alarm-verification" signal at fire-alarm 
control unit.
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2. Activate an NRTL-listed and -approved "alarm-verification" sequence at fire-alarm 
control unit and detector.

3. Record events by the system printer.
4. Sound general alarm if the alarm is verified.
5. Cancel fire-alarm control unit indication and system reset if the alarm is not verified.

E. Notification Appliance Circuit:  Operation shall sound in Temporal Pattern 3.

F. Elevator Recall:

1. Smoke detectors at the following locations shall initiate automatic elevator recall. Alarm-
initiating devices, except those listed, shall not start elevator recall.
a. Elevator lobby detectors except the lobby detector on the designated floor.
b. Smoke detector in elevator machine room.
c. Smoke detectors in elevator hoistway.

2. Elevator lobby detectors located on the designated recall floors shall be programmed to 
move the cars to the alternate recall floor.

3. Water-flow alarm connected to sprinkler in an elevator shaft and elevator machine room 
shall shut down elevators associated with the location without time delay.
a. Water-flow switch associated with the sprinkler in the elevator pit may have a 

delay to allow elevators to move to the designated floor.

G. Door Controls:  Door hold-open devices that are controlled by smoke detectors at doors in 
smoke barrier walls shall be connected to fire-alarm system.

H. Remote Smoke-Detector Sensitivity Adjustment:  Controls shall select specific addressable 
smoke detectors for adjustment, display their current status and sensitivity settings, and change 
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 print out the final adjusted 
values on system printer.

I. Transmission to Remote Alarm Receiving Station:  Automatically transmit alarm, supervisory, 
and trouble signals to a remote alarm station.

J. Voice/Alarm Signaling Service:  Central emergency communication system with redundant 
microphones, preamplifiers, amplifiers, and tone generators provided in a separate cabinet 
located in the fire command center or as a special module that is part of fire-alarm control unit.

1. Indicated number of alarm channels for automatic, simultaneous transmission of different 
announcements to different zones or for manual transmission of announcements by use of 
the central-control microphone.  Amplifiers shall comply with UL 1711 and be listed by 
an NRTL.
a. Allow the application of and evacuation signal to indicated number of zones and, 

at same time, allow voice paging to the other zones selectively or in any 
combination.

b. Programmable tone and message sequence selection.
c. Standard digitally recorded messages for "Evacuation" and "All Clear."
d. Generate tones to be sequenced with audio messages of type recommended by 

NFPA 72 and that are compatible with tone patterns of notification appliance 
circuits of fire-alarm control unit.
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2. Status Annunciator:  Indicate the status of various voice/alarm speaker zones and the 
status of firefighters' two-way telephone communication zones.

3. Preamplifiers, amplifiers, and tone generators shall automatically transfer to backup 
units, on primary equipment failure.

K. Printout of Events:  On receipt of signal, print alarm, supervisory, and trouble events.  Identify 
zone, device, and function.  Include type of signal (alarm, supervisory, or trouble) and date and 
time of occurrence.  Differentiate alarm signals from all other printed indications.  Also print 
system reset event, including same information for device, location, date, and time.  Commands 
initiate the printing of a list of existing alarm, supervisory, and trouble conditions in the system 
and a historical log of events.

L. Primary Power:  24-V dc obtained from 120-V ac service and a power-supply module.  
Initiating devices, notification appliances, signaling lines, trouble signals, supervisory and 
digital alarm communicator transmitters shall be powered by 24-V dc source.

1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the power-
supply module rating.

M. Secondary Power:  24-V dc supply system with batteries, automatic battery charger, and 
automatic transfer switch.

1. Batteries:  Sealed, valve-regulated, recombinant lead acid.
2. Capacity: Size for all finished and unfinished spaces within building plus twenty-five 

(25) percent ampere-hour capacity.

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.

O. Network Connectivity: Provide a network card for connectivity to campus wide fire alarm fiber.

2.4 MANUAL FIRE-ALARM BOXES

A. General Requirements for Manual Fire-Alarm Boxes:  Comply with UL 38.  Boxes shall be 
finished in red with molded, raised-letter operating instructions in contrasting color; shall show 
visible indication of operation; and shall be mounted on recessed outlet box.  If indicated as 
surface mounted, provide manufacturer's surface back box.

1. Double-action mechanism requiring two actions to initiate an alarm, pull-lever type; with 
integral addressable module arranged to communicate manual-station status (normal, 
alarm, or trouble) to fire-alarm control unit.

2. Station Reset:  Key-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.

4. Weatherproof Protective Shield:  Factory-fabricated clear plastic enclosure hinged at the 
top to permit lifting for access to initiate an alarm.

2.5 SYSTEM SMOKE DETECTORS
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A. General Requirements for System Smoke Detectors:

1. Detectors shall be two-wire type.
2. Detectors shall have an Integral Addressable Module, arranged to communicate detector 

status (normal, alarm, or trouble) to fire-alarm control unit. Detectors shall also be base-
mounted, with the detector and associated electronic components mounted in a twist-lock 
module that connects to a fixed base. Provide terminals in the fixed base for connection 
to building wiring.

3. Self-Restoring:  Detectors do not require resetting or readjustment after actuation to 
restore them to normal operation.

4. Integral Visual-Indicating Light:  LED type indicating detector has operated  and power-
on status.

5. Remote Control:  Unless otherwise indicated, detectors shall be analog-addressable type, 
individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm 
condition and individually adjustable for sensitivity by fire-alarm control unit.
a. Rate-of-rise temperature characteristic shall be selectable at fire-alarm control 

unit for 15 or 20 deg F (8 or 11 deg C) per minute.
b. Fixed-temperature sensing shall be independent of rate-of-rise sensing and shall 

be settable at fire-alarm control unit to operate at 135 or 155 deg F (57 or 68 deg 
C).

c. Provide multiple levels of detection sensitivity for each sensor.

B. Photoelectric Smoke Detectors:

1. Detector address shall be accessible from fire-alarm control unit and shall be able to 
identify the detector's location within the system and its sensitivity setting.

2. An operator at fire-alarm control unit, having the designated access level, shall be able to 
manually access the following for each detector:
a. Primary status.
b. Device type.
c. Present average value.
d. Present sensitivity selected.
e. Sensor range (normal, dirty, etc.).

3. This is the default detector type to be used on the product, unless specifically indicated 
otherwise.

C. Duct Smoke Detectors:  Photoelectric type complying with UL 268A.

1. Detector address shall be accessible from fire-alarm control unit and shall be able to 
identify the detector's location within the system and its sensitivity setting.

2. An operator at fire-alarm control unit, having the designated access level, shall be able to 
manually access the following for each detector:
a. Primary status.
b. Device type.
c. Present average value.
d. Present sensitivity selected.
e. Sensor range (normal, dirty, etc.).

3. Weatherproof Duct Housing Enclosure:  NEMA 250, Type 4X; NRTL listed for use with 
the supplied detector.

4. Each sensor shall have multiple levels of detection sensitivity.
5. Sampling Tubes:  Design and dimensions as recommended by manufacturer for specific 
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duct size, air velocity, and installation conditions where applied.

2.6 HEAT DETECTORS

A. General Requirements for Heat Detectors:  Comply with UL 521.

B. Heat Detector, Combination Type:  Actuated by either a fixed temperature of 135 deg F (57 deg 
C) or a rate of rise that exceeds 15 deg F (8 deg C) per minute unless otherwise indicated.

1. Mounting:  Twist-lock base interchangeable with smoke-detector bases.
2. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, 

or trouble) to fire-alarm control unit.

C. Heat Detector, Fixed-Temperature Type:  Actuated by temperature that exceeds a fixed 
temperature of 190 deg F (88 deg C).

1. Mounting:  Twist-lock base interchangeable with smoke-detector bases.
2. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, 

or trouble) to fire-alarm control unit.

2.7 NOTIFICATION APPLIANCES

A. General Requirements for Notification Appliances:  Connected to notification appliance signal 
circuits, zoned as indicated, 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, equipped for mounting as indicated and with screw terminals for 
system connections.

B. Horns:  Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating 
mechanism behind a grille.  Comply with UL 464.  Horns shall produce a sound-pressure level 
of 90 dBA, measured 10 feet (3 m) from the horn, using the coded signal prescribed in UL 464 
test protocol.

C. Visible Notification Appliances:  Xenon strobe lights comply with 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:
a. 15/30/75/110 cd, as indicated in drawings, or
b. 15/30/75/110 cd, selectable in the field.

2. Mounting:  Wall mounted unless otherwise indicated.
3. For units with guards to prevent physical damage, light output ratings shall be determined 

with guards in place.
4. Flashing shall be in a temporal pattern, synchronized with other units.
5. Strobe Leads:  Factory connected to screw terminals.
6. Mounting Faceplate:  Factory finished, [red] [white].

2.8 MAGNETIC DOOR HOLDERS
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A. Description:  Units are equipped for wall or floor mounting as indicated and are complete with 
matching doorplate.

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 ac or dc.
4. Rating:  120-V ac.

B. Material and Finish:  Match door hardware.

2.9 REMOTE ANNUNCIATOR

A. Description:  Annunciator functions shall match those of fire-alarm control unit for alarm, 
supervisory, and trouble indications.  Manual switching functions shall match those of fire-
alarm control unit, including acknowledging, silencing, resetting, and testing.

1. Mounting:  Flush cabinet, NEMA 250, Type 1.

B. Display Type and Functional Performance:  Alphanumeric display and LED indicating lights 
shall match those of fire-alarm control unit.  Provide controls to acknowledge, silence, reset, 
and test functions for alarm, supervisory, and trouble signals.

2.10 ADDRESSABLE INTERFACE DEVICE

A. Description:  Microelectronic monitor module, NRTL listed for use in providing a system 
address for alarm-initiating devices for wired applications with normally open contacts.

B. Integral Relay:  Capable of providing a direct signal to elevator controller to initiate elevator 
recall] [to circuit-breaker shunt trip for power shutdown.

2.11 DIGITAL ALARM COMMUNICATOR TRANSMITTER

A. Digital alarm communicator transmitter shall be acceptable to the remote central station and 
shall comply with UL 632 and be listed and labeled by an NRTL.

B. Functional Performance:  Unit shall receive an alarm, supervisory, or trouble signal from fire-
alarm control unit and automatically capture two telephone line(s) and dial a preset number for 
a remote central station.  When contact is made with central station(s), signals shall be 
transmitted.  If service on either line is interrupted for longer than 45 seconds, transmitter shall 
initiate a local trouble signal and transmit the signal indicating loss of telephone line to the 
remote alarm receiving station over the remaining line.  Transmitter shall automatically report 
telephone service restoration to the central station.  If service is lost on both telephone lines, 
transmitter shall initiate the local trouble signal.

C. Local functions and display at the digital alarm communicator transmitter shall include the 
following:

1. Verification that both telephone lines are available.
2. Programming device.
3. LED display.
4. Manual test report function and manual transmission clear indication.
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5. Communications failure with the central station or fire-alarm control unit.

D. Digital data transmission shall include the following:

1. Address of the alarm-initiating device.
2. Zone of the supervisory signal.
3. Zone of the trouble-initiating device.
4. Loss of ac supply or loss of power.
5. Low battery.
6. Abnormal test signal.
7. Communication bus failure.

2.12 SYSTEM PRINTER

A. Printer shall be listed and labeled by an NRTL as an integral part of fire-alarm system.

2.13 DEVICE GUARDS

A. Description:  Welded wire mesh of size and shape for the manual station, smoke detector, gong, 
or other device requiring protection.

1. Factory fabricated and furnished by manufacturer of device.
2. Finish:  Paint of color to match the protected device.

PART 3 – EXECUTION

3.1 EQUIPMENT INSTALLATION

A. Comply with NFPA 72 for installation of fire-alarm equipment.

B. Power for the panel, battery charger, or any other device which affects the operation of the 
system shall be controlled through a single circuit breaker labeled, “Fire Alarm System – Do 
Not Turn Off.” Connect to engine generator-supported emergency circuit where available.

C. Equipment Mounting:  Install wall-mounted fire-alarm control unit on finished floor with tops 
of cabinets not more than 72 inches (1830 mm) above the finished floor.

1. Comply with requirements for seismic-restraint devices specified in Section 260072 – 
Electrical Supports and Seismic Restraints.

2. Locate fire alarm control unit as directed by the authority having jurisdiction.

D. Raceway: Install fire alarm conductors in raceway. Fire alarm system conductors from different 
zones may be combined in common conduit. Make certain that raceway and wire quantity, size, 
and type are suitable for equipment supplied and is within NEC standards. No wiring other than 
that directly associated with the fire alarm and detection systems shall be permitted inside the 
fire alarm conduits. All conduit, mounting boxes, junction boxes, panels, detectors, alarm 
devices, etc., shall be mounted and fastened with appropriate fittings to insure positive 
grounding throughout the system.

E. Loop wires through each device in zone for proper supervision. Tee-taps are not permitted. 
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Wiring splices are to be avoided to the maximum extent possible; if needed, they must be made 
only in junction boxes. Transposing or changing color-coding of the wires shall not be 
permitted.

F. Provide dust protection for installed and existing (if any) smoke detectors until finish work is 
completed and building is ready for occupancy.

G. Protect conductors from cuts, abrasion, and other damage during construction.

H. Minimum conductor size shall be 14 AWG, unless otherwise specified. Shielded and/or 
stranded conductors shall be provided where recommended by the manufacturer.

I. Connecting to Existing Equipment:  Verify that existing fire-alarm system is operational before 
making changes or connections.

1. Connect new equipment to existing control panel in existing part of the building.
2. Connect new equipment to existing monitoring equipment at the supervising station.
3. Expand, modify, and supplement existing control equipment as necessary to extend 

existing control functions to the new points.  New components shall be capable of 
merging with existing configuration without degrading the performance of either system.

J. Smoke- or Heat-Detector Spacing:

1. Comply with NFPA 72, "Smoke-Sensing Fire Detectors" Section in the "Initiating 
Devices" Chapter, for smoke-detector spacing.

2. Comply with NFPA 72, "Heat-Sensing Fire Detectors" Section in the "Initiating Devices" 
Chapter, for heat-detector spacing.

3. Smooth ceiling spacing shall not exceed 30 feet (9 m).
4. Spacing of detectors for irregular areas, for irregular ceiling construction, and for high 

ceiling areas shall be determined according to Appendix A or Appendix B  in NFPA 72.
5. HVAC:  Locate detectors not closer than 3 feet (1 m) from air-supply diffuser or return-

air opening.
6. Lighting Fixtures:  Locate detectors not closer than 12 inches (300 mm) from any part of 

a lighting fixture.

K. Duct Smoke Detectors:  Comply with NFPA 72 and NFPA 90A.  Install sampling tubes so they 
extend the full width of duct.

L. Heat Detectors in Elevator Shafts:  Coordinate temperature rating and location with sprinkler 
rating and location.

M. Single-Station Smoke Detectors:  Where more than one smoke alarm is installed within a 
dwelling or suite, they shall be connected so that the operation of any smoke alarm causes the 
alarm in all smoke alarms to sound.

N. 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.

O. Audible Alarm-Indicating Devices:  Install at +80 inches (2032 mm) above finished floor, but 
not less than 6 inches (150 mm) below the ceiling.  Install bells and horns on flush-mounted 
back boxes with the device-operating mechanism concealed behind a grille.
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P. Visible Alarm-Indicating Devices:  Install adjacent to each alarm bell or alarm horn at +80 
inches (2032 mm) above finished floor, but at least 6 inches (150 mm) below the ceiling.

Q. Device Location-Indicating Lights:  Locate in public space near the device they monitor.

R. Fire-Alarm Control Unit:  Surface mounted, with tops of cabinets not more than 72 inches 
(1830 mm) above the finished floor.

S. Annunciator:  Install with top of panel not more than 72 inches (1830 mm) above the finished 
floor.

T. Do not install manual fire alarm boxes close to light switches.

U. Manual alarm initiating stations shall be provided at all required building exits, boiler rooms, 
kitchens, and main administrative offices, and elsewhere to provide a maximum 200’ travel 
distance to a pull station from any point in the building.

V. Post copy of wire identification list inside fire alarm panel door and other area accessible to fire 
alarm service personnel.

W. The control and other panels shall be mounted with sufficient clearance for observation and 
testing.

X. All fire alarm junction boxes shall be identified with zone number and red paint for easy 
identification. 

Y. Mount remote multi-signialing accessory for non-system duct smoke detector in a readily 
accessible location and wire complete.

3.2 CONNECTIONS

A. Make addressable connections with a supervised interface device to the following devices and 
systems.  Install the interface device less than 3 feet (1 m) from the device controlled.  Make an 
addressable confirmation connection when such feedback is available at the device or system 
being controlled.

1. Alarm-initiating connection to smoke-control system (smoke management) at firefighter 
smoke-control system panel.

2. Alarm-initiating connection to stairwell and elevator-shaft pressurization systems.
3. Smoke dampers in air ducts of designated air-conditioning duct systems.
4. Alarm-initiating connection to elevator recall system and components.
5. Alarm-initiating connection to activate emergency lighting control.
6. Alarm-initiating connection to activate emergency shutoffs for gas and fuel supplies.
7. Supervisory connections at valve supervisory switches.
8. Supervisory connections at low-air-pressure switch of each dry-pipe sprinkler system.
9. Supervisory connections at elevator shunt trip breaker.
10. Supervisory connections at fire-pump power failure including a dead-phase or phase-

reversal condition.
11. Supervisory connections at fire-pump engine control panel.

3.3 IDENTIFICATION
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A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for 
identification specified in Section 260553 – Identification for Electrical Systems.

B. Install framed instructions in a location visible from fire-alarm control unit.

C. All fire detection devices shall be marked in nominal ½” high letters with the zone and device 
number (for example: a mark reading, “1-20,” indicated Zone 1, Device Number 20).

D. Building Fire Map:

1. A building fire alarm map shall be supplied to the owner, indicating the exact location 
and address of all individual devices. Install the building map adjacent to the fire alarm 
panel. Provide a high-quality plastic sign (map holder) with two layers. The back layer 
shall be painted black. The front layer shall have a clear center for viewing the CAD fire 
alarm drawing. The edges of the sign shall be colored to match the building interior. The 
building map shall indicate zoning by the use of five different colors, minimum.

3.4 GROUNDING

A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100.  Install a 
ground wire from main service ground to fire-alarm control unit.

3.5 FIELD QUALITY CONTROL

A. Field tests shall be witnessed by Engineer and authorities having jurisdiction .

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections.

C. Perform tests and inspections.

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing.

D. Tests and Inspections:

1. Visual Inspection:  Conduct visual inspection prior to testing.
a. Inspection shall be based on completed Record Drawings and system 

documentation that is required by NFPA 72 in its "Completion Documents, 
Preparation" Table in the "Documentation" Section of the "Fundamentals of Fire 
Alarm Systems" Chapter.

b. Comply with "Visual Inspection Frequencies" Table in the "Inspection" Section 
of the "Inspection, Testing and Maintenance" Chapter in NFPA 72; retain the 
"Initial/Reacceptance" column and list only the installed components.

2. System Testing:  Comply with "Test Methods" Table in the "Testing" Section of the 
"Inspection, Testing and Maintenance" Chapter in NFPA 72.

3. Test audible appliances for the public operating mode according to manufacturer's written 
instructions and Authority Having Jurisdiction.  Perform the test using a portable sound-
level meter complying with Type 2 requirements in ANSI S1.4.

4. Test audible appliances for the private operating mode according to manufacturer's 
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written instructions and Authority Having Jurisdiction.
5. Test visible appliances for the public operating mode according to manufacturer's written 

instructions and Authority Having Jursidiction.
6. Factory-authorized service representative shall prepare the "Fire Alarm System Record of 

Completion" in the "Documentation" Section of the "Fundamentals of Fire Alarm 
Systems" Chapter in NFPA 72 and the "Inspection and Testing Form" in the "Records" 
Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72.

E. Reacceptance Testing:  Perform reacceptance testing to verify the proper operation of added or 
replaced devices and appliances.

F. Fire-alarm system will be considered defective if it does not pass tests and inspections.

G. Prepare test and inspection reports.

H. Maintenance Test and Inspection:  Perform tests and inspections listed for weekly, monthly, 
quarterly, and semiannual periods.  Use forms developed for initial tests and inspections.

I. Annual Test and Inspection:  One year after date of Substantial Completion, test fire-alarm 
system complying with visual and testing inspection requirements in NFPA 72.  Use forms 
developed for initial tests and inspections.

3.6 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain fire-alarm system.

END OF SECTION
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SECTION 310700 - GENERAL SITE CONSTRUCTION REQUIREMENTS

PART 1 GENERAL 

 1.1 SUMMARY

A. Includes But Not Limited to
1. General procedures and requirements for Site Work.

PART 2 PRODUCTS  -  Not Used

PART 3 EXECUTION

 3.1 PREPARATION

A. Site Verification Of Conditions
1. 48 hours minimum prior to performing any work on site, contact Blue Stakes to 

arrange for utility location services.
2. Perform minor, investigative excavations to verify location of various existing 

underground facilities at sufficient locations to assure that no conflict with the 
proposed work exists and sufficient clearance is available to avoid damage to existing 
facilities.

3. Perform investigative excavating 5 days minimum in advance of performing any 
excavation or underground work.

4. Upon discovery of conflicts or problems with existing facilities, notify Architect by 
phone or fax within 24 hours.  Follow telephone or fax notification with letter and 
diagrams indicating conflict or problem and sufficient measurements and details to 
evaluate problem.

5. Notify Owner of utilities a minimum of 48 hours prior to any work taking place.

 3.2 PREPARATION

A. Protection
1. Spillage  -

a. Avoid spillage by covering and securing loads when hauling on or adjacent to 
public streets or highways.

b. Remove spillage and sweep, wash, or otherwise clean project, streets, and 
highways.

2. Dust Control  -
a. Take precautions necessary to prevent dust nuisance, both on-site and 

adjacent to public and private properties.
b. Correct or repair damage caused by dust.

3. Erosion Control  -
a. Take precautions necessary to prevent erosion and transportation of soil 

downstream, to adjacent properties, and into on-site or off-site drainage 
systems.

b. Develop, install, and maintain an erosion control plan if required by law.
c. Repair and correct damage caused by erosion.

4. Existing Plants And Features  -  Do not damage tops, trunks, and roots of existing 
trees and shrubs on site which are intended to remain.  Do not use heavy equipment 
within branch spread.  Interfering branches may be removed only with permission of 
Architect.  Do not damage other plants and features which are to remain.

5. Protect site from fire caused by welding, cutting, smoking, or other sources of ignition.
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B. If specified precautions are not taken or corrections and repairs made promptly, Owner may 
take such steps as may be deemed necessary and deduct costs of such from monies due to 
Contractor.  Such action or lack of action on Owner's part does not relieve Contractor from 
responsibility for proper protection of the Work.

C. Fees
1. Contractor shall be responsible for all off site street cut fees, encroachment permit fees, 
and bonding associated with the construction of the proposed facility.

 3.3 REPAIR / RESTORATION

A. Adjust existing covers, boxes, and vaults to grade.

B. Replace broken or damaged covers, boxes, and vaults.

C. Independently confirm size, location, and number of covers, boxes, and vaults which require 
adjustment.

 3.4 FIELD QUALITY CONTROL

A. Notify Architect 48 hours prior to performing excavation or fill work.

B. If work has been interrupted by weather, scheduling, or other reason, notify Architect 24 
hours minimum prior to intended resumption of grading or compacting.

C. Owner reserves right to require additional testing to re-affirm suitability of completed work 
including compacted soils which have been exposed to adverse weather conditions.

END OF SECTION 310700
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SECTION 311000 - SITE CLEARING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the following:
1. Removing existing trees, shrubs, groundcovers, plants, and grass as indicated on 

demolition plan.
2. Clearing and grubbing.
3. Stripping and stockpiling topsoil.
4. Removing above- and below-grade site improvements.
5. Disconnecting, capping or sealing, abandoning site utilities in place, and removing site 

utilities.
6. Temporary erosion and sedimentation control measures.

B. Related Sections include the following:
1. Division 01 Section "Temporary Facilities and Controls" for temporary utilities, temporary 

construction and support facilities, temporary security, protection facilities, and temporary 
erosion and sedimentation control procedures.

2. Division 01 Section "Temporary Tree and Plant Protection" for protecting trees remaining 
on-site that are affected by site operations.

3. Division 31 Section "Earth Moving" for soil materials, excavating, backfilling, and site 
grading.

1.3 DEFINITIONS

A. Topsoil:  Natural or cultivated surface-soil layer containing organic matter and sand, silt, and 
clay particles; friable, pervious, and black or a darker shade of brown, gray, or red than 
underlying subsoil; reasonably free of subsoil, clay lumps, gravel, and other objects more than 2 
inches in diameter; and free of subsoil and weeds, roots, toxic materials, or other non-soil 
materials.

B. Tree Protection Zone:  Area surrounding individual trees or groups of trees to be protected 
during construction, and defined by the drip line of individual trees or the perimeter drip line of 
groups of trees, unless otherwise indicated.

1.4 MATERIAL OWNERSHIP

A. Except for stripped topsoil or other materials indicated to remain Owner's property, cleared 
materials shall become Contractor's property and shall be removed from Project site.
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1.5 SUBMITTALS

A. Photographs or videotape, sufficiently detailed, of existing conditions of trees and plantings, 
adjoining construction, and site improvements that might be misconstrued as damage caused 
by site clearing.

B. Record drawings, according to Division 01 Section "Project Record Documents," identifying and 
accurately locating capped utilities and other subsurface structural, electrical, and mechanical 
conditions.

1.6 QUALITY ASSURANCE

A. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01 Section "Project Management and Coordination."

1.7 PROJECT CONDITIONS

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during site-clearing operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction.

2. Provide alternate routes around closed or obstructed traffic ways if required by authorities 
having jurisdiction.

B. Improvements on Adjoining Property:  Authority for performing site clearing indicated on 
property adjoining Owner's property will be obtained by Owner before award of Contract.

1. Do not proceed with work on adjoining property until directed by Architect.

C. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's 
premises where indicated.

D. Utility Locator Service:  Notify utility locator service for area where Project is located before site 
clearing.

E. Do not commence site clearing operations until temporary erosion and sedimentation control 
measures are in place.

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

A. Satisfactory Soil Materials:  Requirements for satisfactory soil materials are specified in 
Division 31 Section "Earth Moving."

1. Obtain approved borrow soil materials off-site when satisfactory soil materials are not 
available on-site.
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PART 3 - EXECUTION

3.1 PREPARATION

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction.

B. Locate and clearly flag trees and vegetation to remain or to be relocated.
C. Protect existing site improvements to remain from damage during construction.

1. Restore damaged improvements to their original condition, as acceptable to Owner.

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL

A. Provide temporary erosion and sedimentation control measures to prevent soil erosion and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 
according to requirements of authorities having jurisdiction, sediment and erosion control 
Drawings, a sediment and erosion control plan, specific to the site, that complies with 
EPA 832/R-92-005 or requirements of authorities having jurisdiction, whichever is more 
stringent.

B. Inspect, repair, and maintain erosion and sedimentation control measures during construction 
until permanent vegetation has been established.

C. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during 
removal.

3.3 UTILITIES

A. Owner will arrange for disconnecting and sealing indicated utilities that serve existing structures 
before site clearing, when requested by Contractor.

1. Verify that utilities have been disconnected and capped before proceeding with site 
clearing.

B. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed.

1. Arrange with utility companies to shut off indicated utilities.
2. Owner will arrange to shut off indicated utilities when requested by Contractor.

C. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless 
permitted under the following conditions and then only after arranging to provide temporary 
utility services according to requirements indicated:

1. Notify Architect not less than two days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Architect's written permission.

D. Excavate for and remove underground utilities indicated to be removed.
E. Removal of underground utilities is included in Division 21, Division 22, Division 26, Division 27, 

and Division 28 Sections covering site utilities.
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3.4 CLEARING AND GRUBBING

A. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation of new 
construction.

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.
2. Cut minor roots and branches of trees indicated to remain in a clean and careful manner 

where such roots and branches obstruct installation of new construction.
3. Grind stumps and remove roots, obstructions, and debris extending to a depth of 18 

inches below exposed subgrade.
4. Use only hand methods for grubbing within tree protection zone.
5. Remove tree branches and dispose of off-site.

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material 
unless further excavation or earthwork is indicated.

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches and 
compact each layer to a density equal to adjacent original ground.

3.5 TOPSOIL STRIPPING

A. Remove sod and grass before stripping topsoil.
B. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling with 

underlying subsoil or other waste materials.

1. Remove subsoil and non-soil materials from topsoil, including trash, debris, weeds, roots, 
and other waste materials.

C. Stockpile topsoil materials away from edge of excavations without intermixing with subsoil.  
Grade and shape stockpiles to drain surface water.  Cover to prevent windblown dust.

1. Limit height of topsoil stockpiles to 120 inches.
2. Dispose of excess topsoil as specified for waste material disposal.
3. Stockpile surplus topsoil to allow for re-spreading deeper topsoil.

3.6 SITE IMPROVEMENTS

A. Remove existing above-grade and below-grade improvements as indicated and as necessary to 
facilitate new construction.  Refer to project plans for improvements to be abandoned in place.

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut length of 
existing pavement to remain before removing existing pavement.  Saw-cut faces 
vertically.

2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion.
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3.7 DISPOSAL

A. Disposal:  Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, 
and waste materials including trash and debris, and legally dispose of them off Owner's 
property.

1. Separate recyclable materials produced during site clearing from other non-recyclable 
materials.  Store or stockpile without intermixing with other materials and transport them 
to recycling facilities.

END OF SECTION 311000
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SECTION 312000 - EARTH MOVING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the following:

1. Preparing sub-grades for slabs on grade, walks, pavements, lawns and grasses, and 
exterior plants.

2. Excavating and backfilling for buildings and structures.
3. Drainage course for slabs-on-grade.
4. Subbase course for concrete walks and pavements.
5. Subbase and base course for asphalt paving.
6. Subsurface drainage backfill for walls and trenches.
7. Excavating and backfilling for utility trenches.
8. Excavating and backfilling trenches for buried mechanical and electrical utilities and pits 

for buried utility structures.

B. Related Sections include the following:
1. Division 01 Section Construction Progress Documentation and Photographic 

Documentation for recording pre-excavation and earthwork progress.
2. Division 01 Section “Temporary Facilities and Controls" for temporary controls, utilities, 

and support facilities.
3. Division 31 Section "Site Clearing" for temporary erosion and sedimentation control 

measures, site stripping, grubbing, stripping and stockpiling topsoil, and removal of 
above-grade and below-grade improvements and utilities.

1.3 UNIT PRICES

A. Quantity allowances for earthwork are included in Division 01 Section "Allowances."

1.4 DEFINITIONS

A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to 
support sides of pipe.

2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

B. Base Course:  Course placed between the subbase course and hot-mix asphalt paving.
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C. Bedding Course:  Course placed over the excavated subgrade in a trench before laying pipe.
D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.

E. Drainage Course:  Course supporting the slab-on-grade that also minimizes upward capillary 
flow of pore water.

F. Excavation:  Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated.

1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond 
indicated lines and dimensions as directed by Architect.  Authorized additional excavation 
and replacement material will be paid for according to Contract provisions for unit prices 
and changes in the work.

2. Bulk Excavation:  Excavation more than 10-feet in width and more than 30-feet in length.
3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated 

lines and dimensions without direction by Architect.  Unauthorized excavation, as well as 
remedial work directed by Architect, shall be without additional compensation.

G. Fill:  Soil materials used to raise existing grades.

H. Rock:  Rock material in beds, ledges, un-stratified masses, conglomerate deposits, and 
boulders of rock material that exceed 1 cubic yard for bulk excavation or 3/4 cubic yard for 
footing, trench, and pit excavation that cannot be removed by rock excavating equipment 
equivalent to the following in size and performance ratings, without systematic drilling, ram 
hammering, ripping, or blasting, when permitted:

1. Excavation of Footings, Trenches, and Pits:  Late-model, track-mounted hydraulic 
excavator; equipped with a 42-inch wide, maximum, short-tip-radius rock bucket; rated at 
not less than 138-hp flywheel power with bucket-curling force of not less than 28,090-lbf 
and stick-crowd force of not less than 18,650-lbf; measured according to SAE J-1179.

2. Bulk Excavation:  Late-model, track-mounted loader; rated at not less than 210-hp 
flywheel power and developing a minimum of 48,510-lbf breakout force with a general-
purpose bare bucket; measured according to SAE J-732.

I. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical 
and electrical appurtenances, or other man-made stationary features constructed above or 
below the ground surface.

J. Subbase Course:  Course placed between the subgrade and base course for hot-mix asphalt 
pavement, or course placed between the subgrade and a cement concrete pavement or a 
cement concrete or hot-mix asphalt walk.

K. Subgrade:  Surface or elevation remaining after completing excavation, or top surface of a fill or 
backfill immediately below subbase, drainage fill, or topsoil materials.

L. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground 
services within buildings.

1.5 SUBMITTALS

A. Material Test Reports:  From a qualified testing agency indicating and interpreting test results 
for compliance of the following with requirements indicated:
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1. Classification according to ASTM D 2487 of each on-site and borrow soil material 
proposed for fill and backfill.

2. Laboratory compaction curve according to ASTM D698 or ASTM D1557 for each on-site 
and borrow soil material proposed for fill and backfill.

1.6 QUALITY ASSURANCE

A. Geotechnical Testing Agency Qualifications:  An independent testing agency qualified according 
to ASTM E 329 to conduct soil materials and rock-definition testing, as documented according 
to ASTM D 3740 and ASTM E 548.

B. Pre-excavation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01 Section "Project Management and Coordination."

1.7 PROJECT CONDITIONS

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless 
permitted in writing by Architect and then only after arranging to provide temporary utility 
services according to requirements indicated.

1. Notify Architect not less than two days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Architect's written permission.
3. Contact utility-locator service for area where Project is located before excavating.

B. Demolish and completely remove from site existing underground utilities indicated to be 
removed.  Coordinate with utility companies to shut off services if lines are active.

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not 
available from excavations.

B. Satisfactory Soils:  ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and SM or 
AASHTO M 145 Soil Classification Groups A-1, A-2-4, A-2-5, and A-3, or a combination of 
these groups; free of rock or gravel larger than 3-inches in any dimension, debris, waste, frozen 
materials, vegetation, and other deleterious matter.  Native rock crushed to meet the above 
requirements and free from significant porosity may also be used as satisfactory soils. 
Satisfactory soils listed in the geotechnical report for this project may be used if approved by 
submittal process to the engineer.

C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT 
according to ASTM D 2487 or A-2-6, A-2-7, A-4, A-5, A-6, and A-7 according to 
AASHTO M 145, or a combination of these groups. Unsatisfactory soils listed in the 
geotechnical report for this project may not be used.

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of 
optimum moisture content at time of compaction.



SLCDA-GSA  NOAA-NWS BUILDING TI RENOVATIONS MHTN PROJECT NO. 2023573
CONSTRUCTION DOCUMENTS - BID SET 02 MAY 2024

EARTH MOVING                                                                                                                   312000 - 4

D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch 
sieve and not more than 12 percent passing a No. 200 sieve.

E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-inch 
sieve and not more than 8 percent passing a No. 200 sieve. Sand Equivalent of no less than 35. 

F. Structural Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch 
sieve and not more than 15 percent passing a No. 200 sieve.

G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 3/4-inch 
sieve and not more than 8 percent passing a No. 200 sieve.

H. Drainage Course:  Narrowly graded mixture of washed or crushed stone, or crushed or 
uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 
1-1/2-inch sieve and 0 to 5 percent passing a No. 8 sieve.

I. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and 
natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-
inch sieve and 0 to 5 percent passing a No. 4 sieve.

J. Sand:  ASTM C 33; fine aggregate, natural, or manufactured sand.
K. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state.

2.2 GEOTEXTILES

A. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, 
made from polyolefins or polyesters; with elongation less than 50 percent; complying with 
AASHTO M 288 and the following, measured per test methods referenced:

1. Survivability:  Class 2; AASHTO M 288.
2. Grab Tensile Strength:  247 lbf; ASTM D 4632.
3. Sewn Seam Strength:  222 lbf; ASTM D 4632.
4. Tear Strength:  90 lbf; ASTM D 4533.
5. Puncture Strength:  90 lbf; ASTM D 4833.
6. Apparent Opening Size:  No. 60 sieve, maximum; ASTM D 4751.
7. Permittivity:  0.02 per second, minimum; ASTM D 4491.
8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

2.3 CONTROLLED LOW-STRENGTH MATERIAL

A. Controlled Low-Strength Material:  Low-density, self-compacting, flowable concrete material as 
follows:

1. Portland Cement:  ASTM C 150, Type II.
2. Fly Ash:  ASTM C 618, Class C or F.
3. Normal-Weight Aggregate:  ASTM C 33, 3/4-inch to 3/8-inch nominal maximum 

aggregate size.
4. Foaming Agent:  ASTM C 869.
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5. Water:  ASTM C 94/C 94M.
6. Air-Entraining Admixture:  ASTM C 260.

B. Produce low-density, controlled low-strength material with the following physical properties:

1. As-Cast Unit Weight: 30 to 36 lb/cu. ft. at point of placement, when tested according to 
ASTM C 138/C 138M.

2. Compressive Strength:  80 psi , when tested according to ASTM C 495.

PART 3 - EXECUTION

3.1 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earthwork 
operations.

B. Preparation of subgrade for earthwork operations including removal of vegetation, topsoil, 
debris, obstructions, and deleterious materials from ground surface is specified in Division 31 
Section "Site Clearing."

C. Protect and maintain erosion and sedimentation controls, which are specified in Division 31 
Section "Site Clearing," during earthwork operations.

D. Provide protective insulating materials to protect subgrades and foundation soils against 
freezing temperatures or frost.

3.2 DEWATERING

A. Prevent surface water and ground water from entering excavations, from ponding on prepared 
subgrades, and from flooding Project site and surrounding area.

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation.

1. Reroute surface water runoff away from excavated areas.  Do not allow water to 
accumulate in excavations.  Do not use excavated trenches as temporary drainage 
ditches.

2. Install a dewatering system to keep subgrades dry and convey ground water away from 
excavations.  Maintain until dewatering is no longer required.

3.3 EXPLOSIVES

A. Explosives:  Explosives are not permitted on this project.

3.4 EXCAVATION, GENERAL

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of 
surface and subsurface conditions encountered.  Unclassified excavated materials may include 
rock, soil materials, and obstructions.  No changes in the Contract Sum or the Contract Time 
will be authorized for rock excavation or removal of obstructions.
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1. If excavated materials intended for fill and backfill include unsatisfactory soil materials 
and rock, replace with satisfactory soil materials.

2. Remove rock to lines and grades indicated to permit installation of permanent 
construction without exceeding the following dimensions:

a. 24 inches outside of concrete forms other than at footings.
b. 12 inches outside of concrete forms at footings.
c. 6 inches outside of minimum required dimensions of concrete cast against grade.
d. Outside dimensions of concrete walls indicated to be cast against rock without 

forms or exterior waterproofing treatments.
e. 6 inches beneath bottom of concrete slabs on grade.
f. 6 inches  beneath pipe in trenches, and the greater of 24 inches wider than pipe or 

42 inches wide.

3.5 EXCAVATION FOR WALKS AND PAVEMENTS

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, 
and subgrades. Fill placed on existing ground for site walks, pavements and all other 
improvements shall be placed on 1 foot of processed and recompacted existing material.

3.6 SUBGRADE INSPECTION

A. Notify Architect when excavations have reached required subgrade.
B. If Architect determines that unsatisfactory soil is present, continue excavation and replace with 

compacted backfill or fill material as directed.

C. Proof-roll subgrade below the pavements with heavy pneumatic-tired equipment to identify soft 
pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 
perpendicular to first direction.  Limit vehicle speed to 3 mph.

2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons 
or vehicle with similar unit axel weight.

3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 
determined by Architect, and replace with compacted backfill or fill as directed.

D. Authorized additional excavation and replacement material will be paid for according to Contract 
provisions for unit prices and changes in the Work.

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by Architect, without additional compensation.

3.7 UNAUTHORIZED EXCAVATION

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of 
concrete foundation or footing to excavation bottom, without altering top elevation.  Lean 
concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved by 
Architect.
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1. Fill unauthorized excavations under other construction or utility pipe as directed by 
Architect.

3.8 STORAGE OF SOIL MATERIALS

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  
Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.

1. Stockpile soil materials away from edge of excavations.  

3.9 BACKFILL

A. Place and compact backfill in excavations promptly, but not before completing the following:

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 
waterproofing, and perimeter insulation.

2. Surveying locations of underground utilities for Record Documents.
3. Testing and inspecting underground utilities.
4. Removing concrete formwork.
5. Removing trash and debris.
6. Removing temporary shoring and bracing, and sheeting.
7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

B. Place backfill on subgrades free of mud, frost, snow, or ice.

3.10 SOIL FILL

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 
material will bond with existing material.

B. Place and compact fill material in layers to required elevations as follows:

1. Under grass and planted areas, use satisfactory soil material.
2. Under walks and pavements, use satisfactory soil material.
3. Under steps and ramps, use structural fill.
4. Under building slabs, use structural fill.
5. Under footings and foundations, use structural fill.

C. Place soil fill on subgrades free of mud, frost, snow, or ice.

3.11 SOIL MOISTURE CONTROL

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percent of optimum moisture content.

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain 
frost or ice.

2. Remove and replace, or scarify and air dry otherwise satisfactory soil material that 
exceeds optimum moisture content by 2 percent and is too wet to compact to specified 
dry unit weight.
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3.12 COMPACTION OF SOIL BACKFILLS AND FILLS

A. Place backfill and fill soil materials in layers not more than 12-inches in loose depth for material 
compacted by heavy compaction equipment, and not more than 4 inches in loose depth for 
material compacted by hand-operated tampers.  Reduce loose depths as needed to achieve 
required compactions.

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and 
uniformly along the full length of each structure.

C. Compact soil materials to not less than the following percentages of maximum dry unit weight 
according to ASTM D 1557:

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 
inches of existing subgrade and each layer of backfill or fill soil material at 95 percent.

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each 
layer of backfill or fill soil material at 95 percent.

3. Under lawn or unpaved areas, scarify and recompact top 6 inches below subgrade and 
compact each layer of backfill or fill soil material at 85 percent.

4. For utility trenches, compact each layer of initial and final backfill soil material at 85 
percent if in landscaping areas or 95 percent if under structures, pavements, or walks.

3.13 GRADING

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply 
with compaction requirements and grade to cross sections, lines, and elevations indicated.

1. Provide a smooth transition between adjacent existing grades and new grades.
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances.

B. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish 
subgrades to required elevations within the following tolerances:

1. Lawn or Unpaved Areas:  Plus or minus 1 inch.
2. Walks:  Plus or minus 1 inch
3. Pavements:  Plus or minus 1/2 inch

C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested with a 10-
foot straightedge.

3.14 SUBBASE AND BASE COURSES

A. Place subbase and base course on subgrades free of mud, frost, snow, or ice.
B. On prepared subgrade, place subbase and base course under pavements and walks as follows:

1. Place base course material over subbase course under hot-mix asphalt pavement.
2. Shape subbase and base course to required crown elevations and cross-slope grades.
3. Place subbase and base course 6 inches or less in compacted thickness in a single 

layer.
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4. Place subbase and base course that exceeds 6 inches in compacted thickness in layers 
of equal thickness, with no compacted layer more than 6 inches thick or less than 3 
inches thick.

5. Compact subbase and base course at optimum moisture content to required grades, 
lines, cross sections, and thickness to not less than 95 percent of maximum dry unit 
weight according to ASTM D 698 or ASTM D 1557.

C. Pavement Shoulders:  Place shoulders along edges of subbase and base course to prevent 
lateral movement.  Construct shoulders, at least 12 inches wide, of satisfactory soil materials 
and compact simultaneously with each subbase and base layer to not less than 95 percent of 
maximum dry unit weight according to ASTM D 698 or ASTM D 1557 where called for on 
project plans.

3.15 DRAINAGE COURSE

A. Place drainage course on subgrades free of mud, frost, snow, or ice.
B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-

on-grade as follows:

1. Install subdrainage geotextile on prepared subgrade according to manufacturer's written 
instructions, overlapping sides and ends.

2. Place drainage course 6 inches or less in compacted thickness in a single layer.
3. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal 

thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.
4. Compact each layer of drainage course to required cross sections and thicknesses to not 

less than 95 percent of maximum dry unit weight according to ASTM D 698.

3.16 PROTECTION

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep 
free of trash and debris.

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions.

1. Scarify or remove and replace soil material to depth as directed by Architect; reshape 
and recompact.

C. Where settling occurs before Project correction period elapses, remove finished surfacing, 
backfill with additional soil material, compact, and reconstruct surfacing.

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to greatest extent possible.

3.17 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Disposal:  Remove surplus satisfactory soil and waste material, including unsatisfactory soil, 
trash, and debris, and legally dispose of it off Owner's property.
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B. Disposal:  Transport surplus satisfactory soil to designated storage areas on Owner's property.  
Stockpile or spread soil as directed by Architect.

1. Remove waste material, including unsatisfactory soil, trash, and debris, and legally 
dispose of it off Owner's property.

END OF SECTION 312000
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SECTION 321216 - ASPHALT PAVING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Cold milling of existing hot-mix asphalt pavement.
2. Hot-mix asphalt patching.
3. Hot-mix asphalt paving.
4. Hot-mix asphalt paving overlay.
5. Asphalt surface treatments.

B. Related Sections:

1. Division 31 Section "Earth Moving" for aggregate subbase and base courses and for 
aggregate pavement shoulders.

2. Division 32 Section "Concrete Paving Joint Sealants" for joint sealants and fillers at 
paving terminations.

1.3 UNIT PRICES

A. Work of this Section is affected by unit prices and as defined in Division 1.

1.4 DEFINITION

A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms.

1.5 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include technical data and tested physical 
and performance properties.

1. Job-Mix Designs:  Certification, by authorities having jurisdiction, of approval of each job 
mix proposed for the Work.

2. Job-Mix Designs:  For each job mix proposed for the Work.

B. Samples:  For each paving fabric, 12 by 12 inches minimum if used.
C. Qualification Data:  For qualified manufacturer and Installer.
D. Material Certificates:  For each paving material, from manufacturer.
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E. Material Test Reports:  For each paving material.
F. Fire Marshal Approval: For the striping plan as it relates to fire lanes and the marking therof.

1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Provide copy of manufactures experience for verification of 
qualifications.

B. Installer Qualifications:  Imprinted-asphalt manufacturer's authorized installer who is trained and 
approved for installation of imprinted asphalt required for this Project.

C. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated.
D. Regulatory Requirements:  Comply with materials, workmanship, and other applicable 

requirements of city and DOT for asphalt paving work.

1. Measurement and payment provisions and safety program submittals included in 
standard specifications do not apply to this Section.

E. Preinstallation Conference:  Conduct conference at Project site

1. Review methods and procedures related to hot-mix asphalt paving including, but not 
limited to, the following:

a. Review proposed sources of paving materials, including capabilities and location of 
plant that will manufacture hot-mix asphalt.

b. Review condition of subgrade and preparatory work.
c. Review requirements for protecting paving work, including restriction of traffic 

during installation period and for remainder of construction period.
d. Review and finalize construction schedule and verify availability of materials, 

Installer's personnel, equipment, and facilities needed to make progress and avoid 
delays.

1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively 
damp, if rain is imminent or expected before time required for adequate cure, or if the following 
conditions are not met:

1. Prime Coat:  Minimum surface temperature of 60 deg F.  Not used if paving takes place 
within 48 hours of final grading and final compaction of road base.

2. Tack Coat:  Minimum surface temperature of 60 deg F.
3. Slurry Coat:  Comply with weather limitations in ASTM D 3910.
4. Asphalt Base Course:  Minimum surface temperature of 40 deg F and rising at time of 

placement.
5. Asphalt Surface Course:  Minimum surface temperature of 60 deg F at time of placement.
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PART 2 - PRODUCTS

2.1 AGGREGATES

A. General:  Use materials and gradations that have performed satisfactorily in previous 
installations.

B. Coarse Aggregate:  ASTM D 692, sound; angular crushed stone, crushed gravel, or cured, 
crushed blast-furnace slag.

C. Fine Aggregate:  ASTM D 1073 or AASHTO M 29, sharp-edged natural sand or sand prepared 
from stone, gravel, cured blast-furnace slag, or combinations thereof.

1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of the total 
aggregate mass.

D. Mineral Filler:  ASTM D 242 or AASHTO M 17, rock or slag dust, hydraulic cement, or other 
inert material.

2.2 ASPHALT MATERIALS

A. Asphalt Cement:  AC 20 per ASTM D 3381 for viscosity-graded material except use ductility at 
39.2 deg. F., >5 for AC 20 and delete the loss on heating requirement on residue from “Thin-
Film Oven Test”.

B. Prime Coat:  Not required if paving is done within 48 hours of final compaction.
C. Tack Coat:  ASTM D 977 or AASHTO M 140 emulsified asphalt, or ASTM D 2397 or 

AASHTO M 208 cationic emulsified asphalt, slow setting, diluted in water, of suitable grade and 
consistency for application.

D. Fog Seal:  ASTM D 977 or AASHTO M 140 emulsified asphalt, or ASTM D 2397 or 
AASHTO M 208 cationic emulsified asphalt, slow setting, factory diluted in water, of suitable 
grade and consistency for application.

E. Water:  Potable.
F. Undersealing Asphalt:  ASTM D 3141, pumping consistency.

2.3 AUXILIARY MATERIALS

A. Sand:  ASTM D 1073 or AASHTO M 29, Grade Nos. 2 or 3.
B. Joint Sealant:  ASTM D 6690 or AASHTO M 324, Type I Type II or III Type IV, hot-applied, 

single-component, polymer-modified bituminous sealant.
C. Wheel Stops:  Precast, air-entrained concrete, 2500-psi minimum compressive strength, 4-1/2 

inches high by 9 inches wide by 72 inches.  Provide chamfered corners, drainage slots on 
underside, and holes for anchoring to substrate.

1. Dowels:  Galvanized steel, 3/4-inch diameter, 20-inch minimum length.
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2.4 MIXES

A. Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes approved by authorities having 
jurisdiction;  designed according to procedures in AI MS-2, "Mix Design Methods for Asphalt 
Concrete and Other Hot-Mix Types"; and complying with the following requirements:

1. Provide mixes with a history of satisfactory performance in geographical area where 
Project is located.  Provide mix with the following characteristics:
a. Number of compaction blows each end of specimen: 50.
b. Stability based on ASTM D5581: 1200 minimum.
c. Flow in 0.01-inch units per ASTM D5581: 10-18.
d. Voids in mineral aggregate VMA: 14.
e. The percentage of bituminous material by weight added to aggregate will be 

between 4% and 7% of the weight of the bituminous mixture.
2. Surface Course: 3-inch minimum compacted thickness and as indicated on the drawings 

with aggregate meeting the following gradation table
¾ inch 100
½ inch 74-99
3/8 inch 69-91
No. 4 49-65
No. 8 33-47
No. 16 21-35
No. 50 6-18
No. 200 2-6

B. Emulsified-Asphalt Slurry:  ASTM D 3910, Type 1.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that subgrade is dry and in suitable condition to begin paving.
B. Verify that the road base has been properly compacted and is at the correct line, grade, and 

slope.  
C. Verify that the road base thickness is as indicated on the project plans.  
D. Verify that sufficient depth at curbs, walks, lips and other vertical edges is available to place the 

required thickness of compacted asphalt.
E. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft 

pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.

1. Completely proof-roll subgrade in one direction.  Limit vehicle speed to 3 mph.
2. Proof roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons 

or other vehicle with similar axel weight.
3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 

determined by Architect, and replace with compacted backfill or fill as directed.

F. Proceed with paving only after unsatisfactory conditions have been corrected.
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G. Verify that utilities, traffic loop detectors, and other items requiring a cut and installation beneath 
the asphalt surface have been completed and that asphalt surface has been repaired flush with 
adjacent asphalt prior to beginning installation of imprinted asphalt.

3.2 PATCHING

A. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement 
section to sound base.  Excavate rectangular or trapezoidal patches, extending 12 inches into 
adjacent sound pavement, unless otherwise indicated.  Cut excavation faces vertically.  
Remove excavated material.  Recompact existing unbound-aggregate base course to form new 
subgrade.

B. Portland Cement Concrete Pavement:  Break cracked slabs and roll as required to reseat 
concrete pieces firmly.

1. Pump hot undersealing asphalt under rocking slab until slab is stabilized or, if necessary, 
crack slab into pieces and roll to reseat pieces firmly.

2. Remove disintegrated or badly cracked pavement.  Excavate rectangular or trapezoidal 
patches, extending into adjacent sound pavement, unless otherwise indicated.  Cut 
excavation faces vertically.  Recompact existing unbound-aggregate base course to form 
new subgrade.

C. Tack Coat:  Apply uniformly to vertical surfaces abutting or projecting into new, hot-mix asphalt 
paving at a rate of 0.05 to 0.15 gal./sq. yd.

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  

Remove spillages and clean affected surfaces.

D. Patching:  Fill excavated pavements with hot-mix asphalt base mix for full thickness of patch 
and, while still hot, compact flush plus 1/8” with adjacent surface.

E. Patching:  Partially fill excavated pavements with hot-mix asphalt base mix and, while still hot, 
compact.  Cover asphalt base course with compacted, hot-mix surface layer finished flush with 
adjacent surfaces.

3.3 REPAIRS

A. Leveling Course:  Install and compact leveling course consisting of hot-mix asphalt surface 
course to level sags and fill depressions deeper than 1 inch in existing pavements.

1. Install leveling wedges in compacted lifts not exceeding 3 inches thick.

B. Crack and Joint Filling:  Remove existing joint filler material from cracks or joints to a depth of 
1/4 inch.

1. Clean cracks and joints in existing hot-mix asphalt pavement.
2. Use emulsified-asphalt slurry to seal cracks and joints less than 1/4 inch wide.  Fill flush 

with surface of existing pavement and remove excess.
3. Use hot-applied joint sealant to seal cracks and joints more than 1/4 inch wide.  Fill flush 

with surface of existing pavement and remove excess.
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3.4 SURFACE PREPARATION

A. General:  Immediately before placing asphalt materials, remove loose and deleterious material 
from substrate surfaces.  Ensure that prepared subgrade is ready to receive paving.

B. Herbicide Treatment:  Not used.
C. Prime Coat: Do not use if paving takes place not more than 48 hours after final compaction and 

grading of road bases.  If paving must be delayed significantly, re-grade and re-compact road 
base or apply Prime Coat.  Apply uniformly over surface of compacted unbound-aggregate base 
course at a rate of 0.15 to 0.50 gal./sq. yd.  Apply enough material to penetrate and seal but not 
flood surface.  Allow prime coat to cure.

1. If prime coat is not entirely absorbed within 24 hours after application, spread sand over 
surface to blot excess asphalt.  Use enough sand to prevent pickup under traffic.  
Remove loose sand by sweeping before pavement is placed and after volatiles have 
evaporated.

2. Protect primed substrate from damage until ready to receive paving.

D. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. 
yd.

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.
3. Remove and replace items damaged by overspray or clean affected surfaces as directed 

by architect at no additional cost to owner.

3.5 HOT-MIX ASPHALT PLACING

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place 
asphalt mix by hand to areas inaccessible to equipment in a manner that prevents segregation 
of mix.  Place each course to required grade, cross section, and thickness when compacted.
1. Place hot-mix asphalt surface course in single lift if design thickness is less than 3-

inches.  If design thickness is more than 3-inches, place in multiple lifts with a minimum 
thickness of 1.5-inches and a maximum thickness of 3-inches.

2. Spread mix at minimum temperature of 250 deg F.
3. Begin applying mix along centerline of crown for crowned sections and on high side of 

one-way slopes unless otherwise indicated.
4. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and 

tears in asphalt-paving mat.

B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser 
width are required.

1. After first strip has been placed and rolled, place succeeding strips and extend rolling to 
overlap previous strips.  Complete a section of asphalt base course before placing 
asphalt surface course.

C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools 
to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent 
segregation of mix; use suitable hand tools to smooth surface.
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3.6 JOINTS

A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct 
joints free of depressions, with same texture and smoothness as other sections of hot-mix 
asphalt course.

1. Clean contact surfaces and apply tack coat to joints.
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches.
3. Offset transverse joints, in successive courses, a minimum of 24 inches.
4. Construct transverse joints at each point where paver ends a day's work and resumes 

work at a subsequent time.  Construct these joints using either "bulkhead" or "papered" 
method according to AI MS-22, for both "Ending a Lane" and "Resumption of Paving 
Operations.".

5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive 
displacement.

6. Compact asphalt at joints to a density within 2 percent of specified course density.

3.7 COMPACTION

A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without 
excessive displacement.  Compact hot-mix paving with hot, hand tampers or with vibratory-plate 
compactors in areas inaccessible to rollers.

1. Complete compaction before mix temperature cools to 185 deg F.

B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and 
outside edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, 
and smoothness.  Correct laydown and rolling operations to comply with requirements.

C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot-
mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix 
asphalt course has been uniformly compacted to the following density:

1. Average Density:  96 percent of reference laboratory density according to ASTM D 6927 
or AASHTO T 245, but not less than 94 percent nor greater than 100 percent.

D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still 
warm.

E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to 
proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly.

F. Place asphalt so that final compacted asphalt is even with lip of gutter on curbs that drain away 
from the curb and gutter (open face or depressed curb and gutter).  Place asphalt so that final 
compacted asphalt is 1/4-inch above lip of gutter on curbs that carry water (slope of parking lot 
is towards the curb).  In transition areas, use extra care to make sure that no ponds, bird baths, 
or depressions are left after paving.

G. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and 
replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and surface 
smoothness.

H. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and 
hardened.



SLCDA-GSA  NOAA-NWS BUILDING TI RENOVATIONS MHTN PROJECT NO. 2023573
CONSTRUCTION DOCUMENTS - BID SET 02 MAY 2024

ASPHALT PAVING                                                                                                                 321216 - 8

I. Erect barricades to protect paving from traffic until mixture has cooled enough not to become 
marked.

3.8 INSTALLATION TOLERANCES

A. Pavement Thickness:  Compact each course to produce the thickness indicated within the 
following tolerances:
1. Surface Course:  Plus 1/4 inch, no minus.

B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness 
within the following tolerances as determined by using a 10-foot straightedge applied 
transversely or longitudinally to paved areas:
1. Surface Course:  1/8 inch.
2. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  

Maximum allowable variance from template is 1/4 inch.

C. After paving is complete, pour water on paved areas and identify ponds, bird baths, and 
depressions.  Identify the same at open face and transition sections of curb and gutter.  
Remove and replace asphalt, curb and gutter, road base, and or sub-base as necessary to fix 
ponds, bird baths, or depressions at no additional cost to owner.

3.9 FIELD QUALITY CONTROL

A. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined 
according to ASTM D 3549.

B. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for 
compliance with smoothness tolerances.

C. In-Place Density:  Testing agency will take samples of uncompacted paving mixtures and 
compacted pavement according to ASTM D 979 or AASHTO T 168.

1. Reference maximum theoretical density will be determined by averaging results from four 
samples of hot-mix asphalt-paving mixture delivered daily to site, prepared according to 
ASTM D 2041, and compacted according to job-mix specifications.

2. In-place density of compacted pavement will be determined by testing core samples 
according to ASTM D 1188 or ASTM D 2726.  Cores will also be measured for 
compacted thickness.  The owner and architect may also direct additional cores to be 
taken at locations of their choosing to verify final pavement thickness.

a. One core sample will be taken for every 1000 sq. yd. or less of installed pavement, 
with no fewer than 3 cores taken.

b. Field density of in-place compacted pavement may also be determined by nuclear 
method according to ASTM D 2950 and correlated with ASTM D 1188 or 
ASTM D 2726.

c. Coordinate the time and locations of all holes so that cores may be filled.

D. The contractor will replace and compact hot-mix asphalt where core tests were taken.
E. Remove and replace or install additional hot-mix asphalt where test results or measurements 

indicate that it does not comply with specified requirements.
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3.10 DISPOSAL

A. Except for material indicated to be recycled, remove excavated materials from Project site and 
legally dispose of them in an EPA-approved landfill.

1. Do not allow milled materials to accumulate on-site.

END OF SECTION 321216
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SECTION 321313 CONCRETE PAVING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes exterior cement concrete pavement for the following:

1. Driveways and roadways.
2. Parking lots.
3. Curbs and gutters.
4. Walkways.

B. Related Sections include the following:

1. Division 03 Section "Cast-in-Place Concrete" for general building applications of concrete.
2. Division 31 Section "Earth Moving" for subgrade preparation, grading, and subbase 

course.
3. Division 32 Section "Concrete Paving Joint Sealants" for joint sealants of joints in concrete 

pavement and at isolation joints of concrete pavement with adjacent construction.

1.3 DEFINITIONS

A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended 
hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag.

1.4 SUBMITTALS

A. Product Data:  For each type of manufactured material and product indicated.
B. Design Mixtures:  For each concrete pavement mixture.  Include alternate mixture designs when 

characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments.

C. Samples:  10-lb sample of exposed aggregate.

D. Qualification Data:  For manufacturer and testing agency.

E. Material Test Reports:  From a qualified testing agency indicating and interpreting test results for 
compliance of the following with requirements indicated, based on comprehensive testing of current 
materials:
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1. Aggregates. Include service record data indicating absence of deleterious expansion of 
concrete due to alkali-aggregate reactivity.

F. Material Certificates:  Signed by manufacturers certifying that each of the following materials 
complies with requirements:

1. Cementitious materials.
2. Steel reinforcement and reinforcement accessories.
3. Fiber reinforcement.
4. Admixtures.
5. Curing compounds.
6. Applied finish materials.
7. Bonding agent or epoxy adhesive.
8. Joint fillers.

G. Field quality-control test reports.

H. Minutes of preinstallation conference.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products who complies with 
ASTM C 94/C 94M requirements for production facilities and equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities."

B. Testing Agency Qualifications:  An independent agency qualified according to ASTM C 1077 and 
ASTM E 329 for testing indicated, as documented according to ASTM E 548.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade 1, according to ACI CP-01 or an equivalent certification program.

C. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless modified by 
requirements in the Contract Documents.

D. Concrete Testing Service:  Engage a qualified independent testing agency to perform material 
evaluation tests and to design concrete mixtures.

E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01 Section "Project Management and Coordination."

1. Before submitting design mixtures, review concrete pavement mixture design and 
examine procedures for ensuring quality of concrete materials and concrete pavement 
construction practices.  Require representatives, including the following, of each entity 
directly concerned with concrete pavement, to attend conference:

a. Contractor's superintendent.
b. Independent testing agency responsible for concrete design mixtures.
c. Ready-mix concrete producer.
d. Concrete pavement subcontractor.
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1.6 PROJECT CONDITIONS

A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other 
construction activities.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection:

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, products specified.

2. Products:  Subject to compliance with requirements, provide one of the products specified.
3. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified.

4. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified.

2.2 FORMS

A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type materials to 
provide full-depth, continuous, straight, smooth exposed surfaces.

1. Use flexible or curved forms for curves with a radius 100 feet or less.

B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or 
adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.

2.3 CONCRETE MATERIALS

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and 
source throughout the Project:

1. Portland Cement and as specified in Division 3 except that for exterior concrete, the 
minimum compressive strength is 4500 psi at 28 days. 

B. Normal-Weight Aggregates:  ASTM C 33, coarse aggregate, uniformly graded.  Provide aggregates 
from a single source with documented service record data of at least 10 years' satisfactory service 
in similar pavement applications and service conditions using similar aggregates and cementitious 
materials and the referenced projects locations and approximate quantities.

1. Maximum Coarse-Aggregate Size:  1 inch nominal.
2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

C. Water:  ASTM C 94/C 94M.
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D. Air-Entraining Admixture:  ASTM C 260.
E. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other 

admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of 
cementitious material.

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G.
6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.

2.4 FIBER REINFORCEMENT

A. Synthetic Fiber:  Provide fiber reinforcement in all concrete paving for vehicular traffic excluding 
curb and gutter. Monofilament or fibrillated polypropylene fibers engineered and designed for use in 
concrete pavement, complying with ASTM C 1116, Type III, 1/2 to 1-1/2 inches long.

1. Products:

a. Monofilament Fibers:

1) Axim Concrete Technologies; Fibrasol IIP.
2) Euclid Chemical Company (The); Fiberstrand 100.
3) FORTA Corporation; Forta Mono.
4) Grace, W. R. & Co.--Conn.; Grace MicroFiber.
5) Metalcrete Industries; Polystrand 1000.
6) SI Concrete Systems; Fibermix Stealth.

b. Fibrillated Fibers:

1) Axim Concrete Technologies; Fibrasol F.
2) FORTA Corporation; Forta.
3) Euclid Chemical Company (The); Fiberstrand F.
4) Grace, W. R. & Co.--Conn.; Grace Fibers.
5) SI Concrete Systems; Fibermesh.

2.5 CURING MATERIALS

A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. dry.

B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
C. Water:  Potable.

D. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application to 
fresh concrete.
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1. Products:

a. Axim Concrete Technologies; Cimfilm.
b. Burke by Edeco; BurkeFilm.
c. ChemMasters; Spray-Film.
d. Conspec Marketing & Manufacturing Co., Inc.; Aquafilm.
e. Dayton Superior Corporation; Sure Film.
f. Euclid Chemical Company (The); Eucobar.
g. Kaufman Products, Inc.; Vapor Aid.
h. Lambert Corporation; Lambco Skin.
i. L&M Construction Chemicals, Inc.; E-Con.
j. MBT Protection and Repair, ChemRex Inc.; Confilm.
k. Meadows, W. R., Inc.; Sealtight Evapre.
l. Metalcrete Industries; Waterhold.
m. Nox-Crete Products Group, Kinsman Corporation; Monofilm.
n. Sika Corporation, Inc.; SikaFilm.
o. Symons Corporation; Finishing Aid.
p. Vexcon Chemicals, Inc.; Certi-Vex EnvioAssist.

E. Clear Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B.

1. Products:

a. Anti-Hydro International, Inc.; AH Curing Compound #2 DR WB.
b. Burke by Edoko; Aqua Resin Cure.
c. ChemMasters; Safe-Cure Clear.
d. Conspec Marketing & Manufacturing Co., Inc.; W.B. Resin Cure.
e. Dayton Superior Corporation; Day Chem Rez Cure (J-11-W).
f. Euclid Chemical Company (The); Kurez DR VOX.
g. Kaufman Products, Inc.; Thinfilm 420.
h. Lambert Corporation; Aqua Kure-Clear.
i. L&M Construction Chemicals, Inc.; L&M Cure R.
j. Meadows, W. R., Inc.; 1100 Clear.
k. Nox-Crete Products Group, Kinsman Corporation; Resin Cure E.
l. Symons Corporation; Resi-Chem Clear.
m. Tamms Industries Inc.; Horncure WB 30.
n. Unitex; Hydro Cure 309.
o. Vexcon Chemicals, Inc.; Certi-Vex Enviocure 100.

F. White Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 2, Class B.

1. Products:

a. Anti-Hydro International, Inc.; AH Curing Compound #2 WP WB.
b. Burke by Edoco; Resin Emulsion White.
c. ChemMasters; Safe-Cure 2000.
d. Conspec Marketing & Manufacturing Co., Inc.; W.B. Resin Cure.
e. Dayton Superior Corporation; Day-Chem White Pigmented Cure (J-10-W).
f. Euclid Chemical Company (The); Kurez VOX White Pigmented.
g. Kaufman Products, Inc.; Thinfilm 450.
h. Lambert Corporation; Aqua Kure-White.
i. L&M Construction Chemicals, Inc.; L&M Cure R-2.
j. Meadows, W. R., Inc.; 1200-White.
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k. Symons Corporation; Resi-Chem White.
l. Tamms Industries, Inc.; Horncure 200-W.
m. Unitex; Hydro White.
n. Vexcon Chemicals, Inc.; Certi-Vex Enviocure White 100.

2.6 RELATED MATERIALS

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber or 
ASTM D 1752, cork or self-expanding cork.

B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
C. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing and 

bonding to damp surfaces, of class suitable for application temperature and of grade to 
requirements, and as follows:

1. Types I and II, non-load bearing and types IV and V, load bearing, for bonding hardened 
or freshly mixed concrete to hardened concrete.

D. Chemical Surface Retarder:  Water-soluble, liquid-set retarder with color dye, for horizontal 
concrete surface application, capable of temporarily delaying final hardening of concrete to a depth 
of 1/8 to 1/4 inch.

1. Products:

a. Burke by Edeco; True Etch Surface Retarder.
b. ChemMasters; Exposee.
c. Conspec Marketing & Manufacturing Co., Inc.; Delay S.
d. Euclid Chemical Company (The); Surface Retarder S.
e. Kaufman Products, Inc.; Expose.
f. Metalcrete Industries; Surftard.
g. Nox-Crete Products Group, Kinsman Corporation; Crete-Nox TA.
h. Scofield, L. M. Company; Lithotex.
i. Sika Corporation, Inc.; Rugasol-S.
j. Vexcon Chemicals, Inc.; Certi-Vex Envioset.

E. Pigmented Mineral Dry-Shake Hardener:  Factory-packaged dry combination of portland cement, 
graded quartz aggregate, color pigments, and plasticizing admixture.  Use color pigments that are 
finely ground, nonfading mineral oxides interground with cement.

1. Products:

a. Conspec Marketing & Manufacturing Co., Inc.; Conshake 600 Colortone.
b. Dayton Superior Corporation; Quartz Tuff.
c. Euclid Chemical Company (The); Surflex.
d. Lambert Corporation; Colorhard.
e. L&M Construction Chemicals, Inc.; Quartz Plate FF.
f. MBT Protection and Repair, ChemRex Inc.; Mastercron.
g. Metalcrete Industries; Floor Quartz.
h. Scofield, L. M. Company; Lithochrome Color Hardener.
i. Symons Corporation; Hard Top.
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2. Color:  Match Architect's sample or as selected by Architect from manufacturer's full 
range.

F. Rock Salt:  Sodium chloride crystals, kiln dried, coarse gradation with 100 percent passing 3/8-inch 
sieve and 85 percent retained on a No. 8 sieve.

G.           Sealer: Apply Euco – Guard 100 Weatherproofing Siloxane Sealer or Engineer Approved 
Equal Sealant to all concrete pavement and pedestrian walks on the site.

2.7 CONCRETE MIXTURES

A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-
weight concrete determined by either laboratory trial mixes or field experience.

1. Consider minimum downtime for truck deliveries in concrete mixture preparation.
2. Use a qualified independent testing agency for preparing and reporting proposed concrete 

mixture designs for the trial batch method.

B. Proportion mixtures to provide normal-weight concrete with the following properties:

1. Compressive Strength (28 Days):  4500 psi 
2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.45 
3. Select slump limit from options in subparagraph below or revise to suit Project.
4. Slump Limit:  4 inches, plus or minus 1 inch.

C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete 
at point of placement having an air content as follows:

1. Air Content:  5-8 percent nominal maximum aggregate size.

D. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
E. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.

1. Use water-reducing admixture, high-range, water-reducing admixture, high-range, water-
reducing and retarding admixture, plasticizing, and retarding admixture in concrete, as 
required, for placement and workability.

2. Specify admixtures as part of submittal.  Verify that admixtures proposed do not adversely 
effect stained concrete and will not modify colors of stain.

3. Coordinate acceptability of admixtures with architect.

F. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than portland 
cement according to ACI 301 requirements as follows:

1. Fly Ash or Pozzolan:  25 percent.
2. Ground Granulated Blast-Furnace Slag:  50 percent.
3. Combined Fly Ash or Pozzolan, and Ground Granulated Blast-Furnace Slag:  50 percent, 

with fly ash or pozzolan not exceeding 25 percent.

G. Synthetic Fiber:  Uniformly disperse in concrete mix at manufacturer's recommended rate, but not 
less than 1.0 lb/cu. yd. where specified and approved in mix submittal.
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H. Color Stain: Add stain to concrete per manufacturers recommendations and to meet color required 
by architect and owner on areas of stained concrete.

2.8 CONCRETE MIXING

A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94/C 94M.  Furnish batch certificates for each batch discharged and used in the Work.

1. When air temperature is between 85 deg F and 90 deg F, reduce mixing and delivery time 
from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing 
and delivery time to 60 minutes.

B. Project-Site Mixing:  Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mixer.

1. For concrete mixes of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not 
more than 5 minutes after ingredients are in mixer, before any part of batch is released.

2. For concrete mixes larger than 1 cu. yd., increase mixing time by 15 seconds for each 
additional 1 cu. yd.

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project 
identification name and number, date, mixture type, mixing time, quantity, and amount of 
water added.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for 
dimensional, grading, and elevation tolerances.

B. Proof-roll prepared subbase surface below concrete pavements with heavy pneumatic-tired 
equipment to identify soft pockets and areas of excess yielding.

1. Completely proof-roll subbase in one direction.  Limit vehicle speed to 3 mph.
2. Proof-roll with a loaded 10-wheel tandem-axle dump truck weighing not less than 15 tons 

or similar axel weight vehicle.
3. Subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch 

require correction according to requirements in Division 31 Section "Earth Moving."

C. Proceed with concrete pavement operations only after nonconforming conditions have been 
corrected and subgrade is ready to receive pavement.

3.2 PREPARATION

A. Remove loose material from compacted subbase surface immediately before placing concrete.
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3.3 EDGE FORMS AND SCREED CONSTRUCTION

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to 
required lines, grades, and elevations.  Install forms to allow continuous progress of work and so 
forms can remain in place at least 24 hours after concrete placement.

B. Clean forms after each use and coat with form-release agent to ensure separation from concrete 
without damage.

3.4 STEEL REINFORCEMENT

A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 
supporting reinforcement.

B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during 

concrete placement.  Maintain minimum cover to reinforcement.
D. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least 

one full mesh, and lace splices with wire.  Offset laps of adjoining widths to prevent continuous laps 
in either direction.

E. Install fabricated bar mats in lengths as long as practicable.  Handle units to keep them flat and free 
of distortions.  Straighten bends, kinks, and other irregularities, or replace units as required before 
placement.  Set mats for a minimum 2-inch overlap of adjacent mats.

3.5 JOINTS

A. General:  Form construction, isolation, and contraction joints and tool edgings true to line with faces 
perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline, 
unless otherwise indicated.

1. When joining existing pavement, place transverse joints to align with previously placed 
joints, unless otherwise indicated.

2. All joints to be sealed and protected within 15 days of their initial construction. The 
contractor shall protect the joints during the 15days prior to sealing from weather 
and damage. 

B. Construction Joints:  Set construction joints at side and end terminations of pavement and at 
locations where pavement operations are stopped for more than one-half hour unless pavement 
terminates at isolation joints.

1. Continue steel reinforcement across construction joints, unless otherwise indicated.  Do 
not continue reinforcement through sides of pavement strips, unless otherwise indicated.

2. Provide tie bars at sides of pavement strips where indicated.
3. Butt Joints:  Use bonding agent at joint locations where fresh concrete is placed against 

hardened or partially hardened concrete surfaces.
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4. Keyed Joints:  Provide preformed keyway-section forms or bulkhead forms with keys, 
unless otherwise indicated.  Embed keys at least 1-1/2 inches into concrete.

5. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  
Lubricate or asphalt-coat one-half of dowel length to prevent concrete bonding to one side 
of joint.

C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch 
basins, manholes, inlets, structures, walks, other fixed objects, and where indicated.

1. Locate expansion joints at intervals shown on the jointing plan or as directed by the 
Architect, unless otherwise indicated.

2. Extend joint fillers full width and depth of joint.
3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if 

joint sealant is indicated.
4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or 

clip joint-filler sections together.
6. Protect top edge of joint filler during concrete placement with metal, plastic, or other 

temporary preformed cap.  Remove protective cap after concrete has been placed on both 
sides of joint.

D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as 
indicated.  Construct contraction joints for a depth equal to at least one-fourth of the concrete 
thickness, as follows:

1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each 
edge of joint with grooving tool to a 1/4-inch radius.  Repeat grooving of contraction joints 
after applying surface finishes.  Eliminate groover marks on concrete surfaces.

2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof 
abrasive or diamond-rimmed blades.  Cut 1/8-inch-wide joints into concrete when cutting 
action will not tear, abrade, or otherwise damage surface and before developing random 
contraction cracks.

3. Doweled Contraction Joints:  Install dowel bars and support assemblies at joints where 
indicated.  Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding 
to one side of joint.

E. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with an 
edging tool to a 1/4-inch radius.  Repeat tooling of edges after applying surface finishes.  Eliminate 
tool marks on concrete surfaces.

3.6 CONCRETE PLACEMENT

A. Inspection:  Before placing concrete, inspect and complete formwork installation, steel 
reinforcement, and items to be embedded or cast in.  Notify other trades to permit installation of 
their work.

B. Remove snow, ice, or frost from subbase surface and reinforcement before placing concrete.  Do 
not place concrete on frozen surfaces.
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C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not 
place concrete around manholes or other structures until they are at required finish elevation and 
alignment.

D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.

E. Do not add water to concrete during delivery or at Project site.
F. Do not add water to fresh concrete after testing.
G. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or 

drag concrete into place or use vibrators to move concrete into place.
H. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by 

hand spading, rodding, or tamping.

1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal 
vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side forms.  Use 
only square-faced shovels for hand spreading and consolidation.  Consolidate with care to 
prevent dislocating reinforcement, dowels, and joint devices.

I. Place concrete in two operations; strike off initial pour for entire width of placement and to the required 
depth below finish surface.  Lay welded wire fabric or fabricated bar mats immediately in final 
position.  Place top layer of concrete, strike off, and screed.

1. Remove and replace concrete that has been placed for more than 15 minutes without 
being covered by top layer, or use bonding agent if approved by Architect.

J.Screed pavement surfaces with a straightedge and strike off

K. Commence initial floating using bull floats or darbies to impart an open textured and uniform 
surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb 
concrete surfaces before beginning finishing operations or spreading surface treatments.

L. Curbs and Gutters:  When automatic machine placement is used for curb and gutter placement, 
submit revised mix design and laboratory test results that meet or exceed requirements.  Produce 
curbs and gutters to required cross section, lines, grades, finish, and jointing as specified for 
formed concrete.  If results are not approved, remove and replace with formed concrete.

M. Slip-Form Pavers:  When automatic machine placement is used for pavement, submit revised mix 
design and laboratory test results that meet or exceed requirements.  Produce pavement to 
required thickness, lines, grades, finish, and jointing as required for formed pavement.

1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of 
paver machine during operations.

N. When adjoining pavement lanes are placed in separate pours, do not operate equipment on 
concrete until pavement has attained 85 percent of its 28-day compressive strength.
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O. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures.

1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat 
water and aggregates before mixing to obtain a concrete mixture temperature of not less 
than 50 deg F and not more than 80 deg F at point of placement.

2. Do not use frozen materials or materials containing ice or snow.
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in mix designs.

P. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather conditions exist:

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time of 
placement.  Chilled mixing water or chopped ice may be used to control temperature, 
provided water equivalent of ice is calculated to total amount of mixing water.  Using liquid 
nitrogen to cool concrete is Contractor's option.

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed 
ambient air temperature immediately before embedding in concrete.

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 
subgrade moisture uniform without standing water, soft spots, or dry areas.

Q. Placement of concrete paving shall not exceed 250 Cubic Yards per day without prior approval 
from the Architect and Engineer. The contractor shall notify the Architect 48 hours prior to any 
placement of concrete pavement of over 100 Cubic Yards. 

3.7 FLOAT FINISHING

A. General:  Do not add water to concrete surfaces during finishing operations.

B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and 
concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven 
floats, or by hand floating if area is small or inaccessible to power units.  Finish surfaces to true 
planes.  Cut down high spots and fill low spots.  Refloat surface immediately to uniform granular 
texture.

1. Burlap Finish:  Drag a seamless strip of damp burlap across float-finished concrete, 
perpendicular to line of traffic, to provide a uniform, gritty texture.

2. Medium-to-Fine-Textured Broom Finish:  Draw a soft bristle broom across float-finished 
concrete surface perpendicular to line of traffic to provide a uniform, fine-line texture.

3. Medium-to-Coarse-Textured Broom Finish:  Provide a coarse finish by striating float-
finished concrete surface 1/16 to 1/8 inch deep with a stiff-bristled broom, perpendicular to 
line of traffic.

4. Coordinate with architect the locations of each type of finish.



SLCDA-GSA  NOAA-NWS BUILDING TI RENOVATIONS MHTN PROJECT NO. 2023573
CONSTRUCTION DOCUMENTS - BID SET 02 MAY 2024

CONCRETE PAVING                                                                                                             321313 - 13

3.8 SPECIAL FINISHES

A. Pigmented Mineral Dry-Shake Hardener Finish:  After initial floating, apply dry-shake materials to 
pavement surface according to manufacturer's written instructions and as follows:

1. Uniformly spread dry-shake hardener at a rate of 100 lb/100 sq. ft. unless greater amount 
is recommended by manufacturer to match pavement color required.

2. Uniformly distribute approximately two-thirds of dry-shake hardener over pavement 
surface with mechanical spreader, allow to absorb moisture, and embed by power floating.  
Follow power floating with a second dry-shake hardener application, uniformly distributing 
remainder of material at right angles to first application to ensure uniform color, and 
embed by power floating.

3. After final floating, apply a hand-trowel finish followed by a broom finish to concrete.
4. Cure concrete with curing compound recommended by dry-shake hardener manufacturer.  

Apply curing compound immediately after final finishing.

B. Coordinate the locations of finishes with the architect and owner prior to placing concrete.

3.9 CONCRETE PROTECTION AND CURING

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.

B. Comply with ACI 306.1 for cold-weather protection.

C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy 
conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations.  
Apply according to manufacturer's written instructions after placing, screeding, and bull floating or 
darbying concrete, but before float finishing.

D. Begin curing after finishing concrete but not before free water has disappeared from concrete 
surface.

E. Curing Methods:  Cure concrete by moisture curing, moisture-retaining-cover curing, curing 
compound, or a combination of these as follows:

1. Moist Curing:  Keep surfaces continuously moist for not less than seven days with the 
following materials:

a. Water.
b. Continuous water-fog spray.
c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete 

surfaces and edges with 12-inch lap over adjacent absorptive covers.

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover 
for curing concrete, placed in widest practicable width, with sides and ends lapped at least 
12 inches, and sealed by waterproof tape or adhesive.  Immediately repair any holes or 
tears during curing period using cover material and waterproof tape.

3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions.  Recoat areas subjected to 
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heavy rainfall within three hours after initial application.  Maintain continuity of coating and 
repair damage during curing period.

3.10 PAVEMENT TOLERANCES

A. Comply with tolerances of ACI 117 and as follows:

1. Elevation:  1/4 inch.
2. Thickness:  Plus 3/8 inch, minus 1/4 inch.
3. Surface:  Gap below 10-foot-long, unleveled straightedge not to exceed 1/4 inch.
4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch.
5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch.
6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 inch.
7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length of 

dowel 1/4 inch per 12 inches.
8. Joint Spacing:  3 inches.
9. Contraction Joint Depth:  Plus 1/4 inch, no minus.
10. Joint Width:  Plus 1/8 inch, no minus.

3.11 PAVEMENT MARKING

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified with 
Architect.

B. Allow concrete pavement to cure for 14 days and be dry before starting pavement marking.
C. Sweep and clean surface to eliminate loose material and dust.
D. Apply paint with mechanical equipment to produce pavement markings of dimensions indicated 

with uniform, straight edges.  Apply at manufacturer's recommended rates to provide a minimum 
wet film thickness of 15 mils.

1. Spread glass beads uniformly into wet pavement markings at a rate of 6 lb/gal.

3.12 FIELD QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified independent testing and inspecting agency to 
perform field tests and inspections and prepare test reports.

B. Testing Services:  Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements:

1. Testing Frequency:  Obtain at least 1 composite sample for each 100 cu. yd. or 5000 sq. 
ft. or fraction thereof of each concrete mix placed each day.

a. When frequency of testing will provide fewer than five compressive-strength tests for each 
concrete mixture, testing shall be conducted from at least five randomly selected batches or 
from each batch if fewer than five are used.
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2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, 
but not less than one test for each day's pour of each concrete mix.  Perform additional 
tests when concrete consistency appears to change.

3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but not 
less than one test for each day's pour of each concrete mix.

4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F 
and below and when 80 deg F and above, and one test for each composite sample.

5. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of 
three standard cylinder specimens for each composite sample.

6. Compressive-Strength Tests:  ASTM C 39/C 39M; test 1 specimen at 7 days and 2 
specimens at 28 days.

a. A compressive-strength test shall be the average compressive strength from 2 
specimens obtained from same composite sample and tested at 28 days.

C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive compressive-
strength tests equals or exceeds specified compressive strength and no compressive-strength test 
value falls below specified compressive strength by more than 500 psi.

D. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 
48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name 
and number, date of concrete placement, name of concrete testing and inspecting agency, location 
of concrete batch in Work, design compressive strength at 28 days, concrete mixture proportions 
and materials, compressive breaking strength, and type of break for both 7- and 28-day tests.

E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be 
permitted by Architect but will not be used as sole basis for approval or rejection of concrete.

F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test 
results indicate that slump, air entrainment, compressive strengths, or other requirements have not 
been met, as directed by Architect.

G. Remove and replace concrete pavement where test results indicate that it does not comply with 
specified requirements.

H. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements.

3.13 REPAIRS AND PROTECTION

A. Remove and replace concrete pavement that is broken, damaged, or defective or that does not 
comply with requirements in this Section.

B. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks or 
defective areas.  Fill drilled core holes in satisfactory pavement areas with portland cement 
concrete bonded to pavement with epoxy adhesive.
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C. Protect concrete from damage.  Exclude traffic from pavement for at least 14 days after placement.  
When construction traffic is permitted, maintain pavement as clean as possible by removing 
surface stains and spillage of materials as they occur.

D. Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material.  Sweep 
concrete pavement not more than two days before date scheduled for Substantial Completion 
inspections.

END OF SECTION 321313
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SECTION 321373 CONCRETE PAVING JOINT SEALANTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the following:

1. Expansion and contraction joints within cement concrete pavement.
2. Joints between cement concrete and asphalt pavement.

B. Related Sections include the following:

1. Division 07 Section "Joint Sealants" for sealing nontraffic and traffic joints in locations not 
specified in this Section.

2. Division 32 Section "Asphalt Paving" for constructing joints between concrete and asphalt 
pavement.

3. Division 32 Section "Concrete Paving" for constructing joints in concrete pavement.

1.3 SUBMITTALS

A. Product Data:  For each joint-sealant product indicated.
B. Samples for Verification:  For each type and color of joint sealant required.  Install joint-sealant 

samples in 1/2-inch wide joints formed between two 6-inch long strips of material matching the 
appearance of exposed surfaces adjacent to joint sealants.

C. Product Certificates:  For each type of joint sealant and accessory, signed by product 
manufacturer.

D. Qualification Data:  For installer and testing agency.
E. Compatibility and Adhesion Test Reports:  From sealant manufacturer, indicating the following:

1. Materials forming joint substrates and joint-sealant backings have been tested for 
compatibility and adhesion with joint sealants.

2. Interpretation of test results and written recommendations for primers and substrate 
preparation needed for adhesion.

F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for sealants.



SLCDA-GSA  NOAA-NWS BUILDING TI RENOVATIONS MHTN PROJECT NO. 2023573
CONSTRUCTION DOCUMENTS - BID SET 02 MAY 2024

CONCRETE PAVING JOINT SEALANTS 321373 - 2

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer.
B. Source Limitations:  Obtain each type of joint sealant through one source from a single 

manufacturer.
C. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers, for 

testing indicated below, samples of materials that will contact or affect joint sealants.

1. Use ASTM C 1087 to determine whether priming and other specific joint preparation 
techniques are required to obtain rapid, optimum adhesion of joint sealants to joint 
substrates.

2. Submit not fewer than six (6) pieces of each type of material, including joint substrates, 
shims, joint-sealant backings, secondary seals, and miscellaneous materials.

3. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
4. For materials failing tests, obtain joint-sealant manufacturer's written instructions for 

corrective measures including use of specially formulated primers.
5. Testing will not be required if joint-sealant manufacturers submit joint preparation data 

that are based on previous testing of current sealant products for adhesion to, and 
compatibility with, joint substrates and other materials matching those submitted.

D. Product Testing:  Obtain test results for "Product Test Reports" Paragraph in "Submittals" 
Article from a qualified testing agency based on testing of current sealant products within a 36-
month period preceding the commencement of the Work.

1. Testing Agency Qualifications:  An independent testing agency qualified according to 
ASTM C 1021 for testing indicated, as documented according to ASTM E 548.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in original unopened containers or bundles with labels indicating 
manufacturer, product name and designation, color, expiration date, pot life, curing time, and 
mixing instructions for multi-component materials.

B. Store and handle materials to comply with manufacturer's written instructions to prevent their 
deterioration or damage due to moisture, high or low temperatures, contaminants, or other 
causes.

1.6 PROJECT CONDITIONS

A. Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer.

2. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F.

3. When joint substrates are wet or covered with frost.
4. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated.
5. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, products listed in other Part 2 articles.

B. Products:  Subject to compliance with requirements, provide one of the products listed in other 
Part 2 articles.

2.2 MATERIALS, GENERAL

A. Compatibility:  Provide joint sealants, backing materials, and other related materials that are 
compatible with one another and with joint substrates under conditions of service and 
application, as demonstrated by joint-sealant manufacturer based on testing and field 
experience.

B. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.

2.3 COLD-APPLIED JOINT SEALANTS

A. Multi-component Jet-Fuel-Resistant Sealant for Concrete:  Pourable, chemically curing 
elastomeric formulation complying with the following requirements for formulation and with 
ASTM C 920 for type, grade, class, and uses indicated:

1. Urethane Formulation:  Type M; Grade P; Class 12-1/2; Uses T, M, and, as applicable to 
joint substrates indicated, O.

a. Available Products:

1) Pecora Corporation; Urexpan NR-300.
2) Engineer approved equal.

2. Coal-Tar-Modified Polymer Formulation:  Type M; Grade P; Class 25; Uses T and, as 
applicable to joint substrates indicated, O.

a. Available Products:

1) Meadows, W. R., Inc.; Sealtight Gardox.
2) Engineer Approved Equal.

3. Bitumen-Modified Urethane Formulation:  Type M; Grade P; Class 25; Uses T, M, and, as 
applicable to joint substrates indicated, O.

a. Available Products:

1) Tremco Sealant/Waterproofing Division; Vulkem 202.
2) Engineer approved Equal.

B. Single-Component Jet-Fuel-Resistant Urethane Sealant for Concrete:  Single-component, 
pourable, coal-tar-modified, urethane formulation complying with ASTM C 920 for Type S; 
Grade P; Class 25; Uses T, M, and, as applicable to joint substrates indicated, O.
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1. Available Products:

a. Sonneborn, Div. of ChemRex, Inc.; Sonomeric 1.
b. Engineer Approved Equal.

C. Type NS Silicone Sealant for Concrete:  Single-component, low-modulus, neutral-curing, 
nonsag silicone sealant complying with ASTM D 5893 for Type NS.

1. Available Products:

a. Crafco Inc.; RoadSaver Silicone.
b. Dow Corning Corporation; 888.
c. Engineer Approved Equal.

D. Type SL Silicone Sealant for Concrete and Asphalt:  Single-component, low-modulus, neutral-
curing, self-leveling silicone sealant complying with ASTM D 5893 for Type SL.

1. Available Products:

a. Crafco Inc.; RoadSaver Silicone SL.
b. Dow Corning Corporation; 890-SL.
c. Engineer Approved Equal.

E. Multi-component Low-Modulus Sealant for Concrete and Asphalt:  Proprietary formulation 
consisting of reactive petropolymer and activator components producing a pourable, self-
leveling sealant.

1. Available Products:

a. Meadows, W. R., Inc.; Sof-Seal.
b. Engineer Approved Equal.

2.4 HOT-APPLIED JOINT SEALANTS

A. Jet-Fuel-Resistant Elastomeric Sealant for Concrete:  Single-component formulation complying 
with ASTM D 3569.

1. Available Products:

a. Crafco Inc.; Superseal 444/777.
b. Meadows, W. R., Inc.; Poly-Jet 3569.
c. Engineer Approved Equal.

B. Jet-Fuel-Resistant Sealant for Concrete and Tar Concrete:  Single-component formulation 
complying with ASTM D 3581.

1. Available Products:

a. Crafco Inc.; Superseal 1614A.
b. Meadows, W. R., Inc.; Poly-Jet 1614.
c. Meadows, W. R., Inc.; Poly-Jet 3406.
d. Meadows, W. R., Inc.; Poly-Jet 3569.
e. Engineer Approved Equal.
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C. Elastomeric Sealant for Concrete:  Single-component formulation complying with ASTM D 3406.

1. Available Products:

a. Crafco Inc.; Superseal 444/777.
b. Meadows, W. R., Inc.; Poly-Jet 3406.
c. Engineer Approved Equal.

D. Sealant for Concrete and Asphalt:  Single-component formulation complying with 
ASTM D 3405.

1. Available Products:

a. Koch Materials Company; Product No. 9005.
b. Koch Materials Company; Product No. 9030.
c. Meadows, W. R., Inc.; Sealtight Hi-Spec.
d. Engineer Approved Equal.

2.5 JOINT-SEALANT BACKER MATERIALS

A. General:  Provide joint-sealant backer materials that are nonstaining; are compatible with joint 
substrates, sealants, primers, and other joint fillers; and are approved for applications indicated 
by joint-sealant manufacturer based on field experience and laboratory testing.

B. Round Backer Rods for Cold- and Hot-Applied Sealants:  ASTM D 5249, Type 1, of diameter 
and density required to control sealant depth and prevent bottom-side adhesion of sealant.

C. Backer Strips for Cold- and Hot-Applied Sealants:  ASTM D 5249; Type 2; of thickness and 
width required to control sealant depth, prevent bottom-side adhesion of sealant, and fill 
remainder of joint opening under sealant.

D. Round Backer Rods for Cold-Applied Sealants:  ASTM D 5249, Type 3, of diameter and density 
required to control sealant depth and prevent bottom-side adhesion of sealant.

2.6 PRIMERS

A. Primers:  Product recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 
tests and field tests.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions affecting joint-
sealant performance.

1. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 PREPARATION

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to 
comply with joint-sealant manufacturer's written instructions.

B. Joint Priming:  Prime joint substrates where indicated or where recommended in writing by joint-
sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior 
experience.  Apply primer to comply with joint-sealant manufacturer's written instructions.  
Confine primers to areas of joint-sealant bond; do not allow spillage or migration onto adjoining 
surfaces.

3.3 INSTALLATION OF JOINT SEALANTS

A. General:  Comply with joint-sealant manufacturer's written installation instructions for products 
and applications indicated, unless more stringent requirements apply.

B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated.

C. Install backer materials of type indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint 
widths that allow optimum sealant movement capability.

1. Do not leave gaps between ends of backer materials.
2. Do not stretch, twist, puncture, or tear backer materials.
3. Remove absorbent backer materials that have become wet before sealant application 

and replace them with dry materials.

D. Install sealants using proven techniques that comply with the following and at the same time 
backings are installed:

1. Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses provided for each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability.

E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or 
curing begins, tool sealants according to requirements specified below to form smooth, uniform 
beads of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of 
sealant with sides of joint.

1. Remove excess sealants from surfaces adjacent to joint.
2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do 

not discolor sealants or adjacent surfaces.

F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions, 
unless otherwise indicated.

G. Provide recessed joint configuration for silicone sealants of recess depth and at locations 
indicated.
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3.4 CLEANING

A. Clean off excess sealants or sealant smears adjacent to joints as the Work progresses by 
methods and with cleaning materials approved by manufacturers of joint sealants and of 
products in which joints occur.

3.5 PROTECTION

A. Protect joint sealants during and after curing period from contact with contaminating substances 
and from damage resulting from construction operations or other causes so sealants are without 
deterioration or damage at time of Substantial Completion.  If, despite such protection, damage 
or deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately 
and replace with joint sealant so installations with repaired areas are indistinguishable from the 
original work.

3.6 DOCUMENTATION

A. The contractor shall keep a daily log of all joints sealed in graphical format. This shall be 
submitted to the Architect on a weekly basis.

END OF SECTION 321373
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